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EDITORIAL  NOTE. 


The  last  volume  of  the  new  edition  of  the  Reference  Handbook  having  now  been  completed, 
it  becomes  a  pleasant  duty  to  acknowledge  my  indebtedness  to  those  who  have  been  associated  with 
me  and  who  have  done  so  much  to  bring  this  great  undertaking  to  a  successful  conclusion.  The  num- 
ber and  nature  of  the  articles  contributed  by  each  of  them  may  be  learned  from  the  List  of  Authors 
and  their  Contributions,  which  is  published  at  the  end  of  the  present  volume.  This  list,  however, 
conveys  only  an  imperfect  idea  of  the  amount  of  time  and  labor  which  some  of  these  writers  have 
bestowed  upon  their  tasks.  Indeed,  only  those  who  have  themselves  done  work  of  equal  magnitude 
can  form  a  correct  estunate  of  the  credit  which  belongs  to  each  one  of  the  men  and  women  whose 
names  appear  in  this  list.  Whatever  usefulness  the  Handbook  possesses  as  a  whole  is  due  to  the 
intrinsic  value  of  its  component  parts.  If  a  large  proportion  of  these  articles  were  not  of  a  high 
order  of  merit  the  Handbook  as  a  whole  would  not  have  met  with  the  appreciative  reception  which 
has  been  accorded  to  it  by  the  medical  profession  of  the  United  States  and  Canada,  and  I  must  in  fair- 
ness state  that  a  great  deal  of  the  credit  for  the  organization  of  this  mass  of  useful  information 
belongs  to  my  associates ;  the  major  part  to  the  Department  Advisers,  a  list  of  whose  names  appears 
at  the  beginning  of  Vol.  I.  While  all  of  these  gentlemen  took,  in  the  beginning  of  the  enterprise, 
an  active  pai-t  in  the  selection  of  topics  and  of  the  individuals  best  fitted  to  write  authoritatively  upon 
them,  a  few  of  their  number  have  continued  to  give  me  most  efficient  aid  throughout  the  entire 
progress  of  the  work.  I  refer  particularly  to  Aldred  S.  Waithin,  of  Ann  Arbor,  Mich.,  Edward 
0.  Otis,  W.  T.  Councilman  and  Henry  R.  Stedmau,  of  Boston,  Mass.,  John  Green,  of  St.  Louis, 
Mo. ,  Col.  Charles  Smart,  U.  S-  Army,  and  Henry  H.  Rusby,  William  H.  Park,  George  T.  Jack- 
son, and  Robei-t  Lewis,  Jr.,  of  New  York.  I  am  also  under  obligation  to  many  of  the  contributors 
for  undertaking,  at  short  notice,  work  which  had  originally  been  assigned  to  other  writers,  who, 
owing  to  illness  or  for  other  reasons,  had  been  obliged  to  abandon  their  tasks.  I  should  be  glad  to 
mention  the  names  of  all  of  these  gentlemen  did  space  permit  me  to  do  so. 

The  elaborate  and  carefully  prepared  general  index  is  the  work  of  Dr.  R.  J.  E.  Scott,  of  this  city. 

A.  H.  B. 
New  York,  February  1st,  1904. 
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UMBELLIFER>€.— (r/i€  Parsley  Family.)  This  large 
famil}'.  of  nearly  two  hundred  and  fifty  genera  and  at 
least  fifteen  hnndred  species,  is  distinguished  for  its  aro- 
matic properties.  Elsewhere  in  this  work  we  have  dis- 
cussed the  drugs  ammoniac,  angelica,  anise,  asafoetida, 
caraway,  carrot,  conium,  coriander,  fennel,  sumbul,  etc., 
besides  certiin  poisonous  species  in  a  separate  article  on 
poisonous  plants.  These  drugs  have  been  selected  for 
individual  treatment,  not  because  they  are  more  ettica- 
cious  than  many  others  in  the  family,  but  because  custom 
has  given  them  a  more  permanent  position  in  medicine 
and  commerce.  What  has  been  written  of  the  constit- 
uents and  properties  of  those  drugs  agrees,  in  general, 
with  the  facts  regarding  all  others  in  the  familj'.  The 
so-called  constituents  are  volatile  oils,  oleoresms,  and 
^uin-resins.  but  the  active  portions  are  in  almost  every 
case  the  volatile  oils,  the  resins,  in  a  few  cases  only,  pos- 
st'ssing  activity.  Their  properties  incline  more  toward 
antispasmodic  and  carminative  than  toward  antiseptic  or 
expectorant  effects,  and  they  are  specially  valued  for 
their  pleasant  aromas  and  flavors. 

Of  Parnley  (Apium  Petroselinnm  L.)  both  the  root  and 
the  fruit  are  ciuite  largely  employed.  The  former,  as  it 
occurs  dried,  in  commerce,  closely  resembles  a  carrot  in 
form  and  size,  except  tJiat  it  is  usually  split  longitudi- 
nally into  quarters.  It  is  of  a  light  orange-yellow  color 
and  somewhat  annulate  externally,  and  pale-yellow  inter- 
nally, with  a  dark  zone  of  resin  tissue  near  the  centre.  It 
is  usually  rather  tough  and  elastic,  but  becomes  brittle 
when  very  dry.  It  is  fragrant  and  of  a  pungent  and 
sweetish  taste.  Besides  the  uses  named  above,  it  has 
considerable  repute,  mostly  unprofessional,  as  a  genito- 
urinary stimulant.  The  oil  of  this  fruit  contains  apiol 
(C^HmC)  in  larger  quantity  than  does  that  from  other 
parts.  Pure  apiol  is  a  white  crystalline  body,  but  that 
usually  sold  is  in  the  form  of  a  yellowish-green  thick 
liijuid.  Its  special  use  is  as  a  stimulating  emmenagogue, 
in  doses  of  0.2-0.5  gm.  (gr.  iij  -viij.).  Parsley  oil  is 
given  in  doses  about  twice  as  large,  and  the  root  and 
fruit  in  doses  of  from  1  to  4  gm.  (gr.  xv.-lx.). 

Celery  fruit  {Apium  graveolens  L.)  is  closely  related  to 
parsley,  resembles  the  fruit  of  the  latter,  has  similar  prop- 
erties,*though  less  active,  and  is  used  in  about  the  same 
doses.  Probably  its  chief  repute  depends  upon  the  very 
extensive  advertising  of  proprietary  preparations  bearing 
its  name,  but  not  of  its  nature. 

Tluipnin,  or  False  Turj)eth  Booty  is  the  dried  root  of 
Thaptnn  (hirgtnnca  L.,  a  tall  perennial  of  the  Mediterra- 
nean region.  Soinetinies  the  entire  root  is  used,  some- 
times only  the  very  thick  fleshy  bark.  It  C(mtains  a 
highly  irritant  yellow  oleoresin  on  which  its  properties 
depend.  Its  use  has  been  revived  from  time  to  time  for 
its  counter-irritant  eff'ects.  being  either  rubefacient  or 
vesicant,  accorriing  to  the  method  of  application.  As  an 
emetic  poison  it  acts  very  much  like  mustard,  though  it 
is  more  active,  and  in  large  doses  it  is  a  violent  irritant 
cathartic.  As  a  rubefacient,  a  plaster  is  commonly  em- 
ployed containing  five  per  cent,  of  its  resin,  combined 
with  turpentine.  Burgundy  pitch,  wax,  etc. 

Vol.  VIII. -1 


We  cannot  do  better  than  to  conclude  by  reprinting 
the  classification  of  the  drugs  of  the  family  published  in 
the  preceding  edition  of  this  work. 

First  Group. — Yielding  agreeable,  or  not  offensive,  oils 
from  their  fruits  (which  ai-e  mostly  the  parts  used) :  stems 
and  roots  sometimes  eaten,  often  fragrant  and  slightly 
resinous;  generally,  European  species  growing  in  open 
dry  places,  long  cultivated,  and  not  poisonous.  The 
most  typical  examples  arc  highest  on  the  list 

Name.  ConstitxunUi  (Mis  and  stearoptenes). 

Anise Fluid  and  solid  anetbol. 

Fennel Hydrocarbon  and  anethol. 

Caraway Hydrocarbon  (carvene)  and  carvol  (liquid) . 

A jowan Hydrocarbon  and  tbymol  (cryst.) . 

Coriander Two  oils,  probably  hydrates  of  CioHic. 

Cumin Two  oils,    cymol "  and  "cumlnol." 

Dill Anetbene  and  carvol. 

Parsnip Essential  oil  and  miscellaneous  substances. 

Celery EssenUal  oil  and  aplin  (an  inert  glucoside) . 

Parsley Oil  and  cryst.  stearoptene,  apiln,  and  apiol. 

Imperatoria Oils— peu(«danln. 

Carrot Oil,  coloring  matter  (carotin). 

Angelica Oil,  angelic  acid,  resin  (has  colored  Juice). 

Lovage Oil,  resin  (lias  colored  Juice). 

Etc.,  etc. 

Various  species  of  Eryngium  and  Sanicula  have  similar 
properties  and  uses. 

Second  Grovp. — Large  Persian  or  African  plants,  with 
milky  juice,  yielding  gum-resins  from  their  stems  and 
roots,  usually  offensive. 

Name.  Countituenti*. 

Asafoptida Resin,  gum,  sulpbureted  oil. 

Opoponax Resin,  gum.  oil. 

Sumbul Itesin,  bluish  oil. 

Galbanurii Resin,  gum,  oil. 

Ammoniac Resin,  gum,  oil. 

Thapsia  (European) Irritating  resin  and  oil. 

Etc.    (See  Asafoetida.) 

Third  Group. — Plants  containing  poisonous,  bitter,  or 
nauseous  principles,  sometimes  alkaloids  of  the  conilne 
type,  not  usually  very  fragrant,  sometimes  without  ritta. 

Conlum  (hemlock) Alkaloids,  conlTne,  oonhydrlne. 

Cicuta Cleutoxin,  neutral  (?)  poisonous. 

Hydroeotyle "  Vellarin,"  qualities  indennite. 

Besides  these,  various  species  of  QHnanthe,  PhelUw- 
drium.  Slum,  and  others  have  more  or  less  deleterious 
qualities.  Htury  II.  liuttby. 

UMBILICAL  CORD.— A  knowledge  of  the  develop- 
ment of  the  cord  is  prerequisite  for  understanding  its 
structure  at  birth.  Consequently  its  embryolotry  will  be 
described  first,  then  its  general  condition  at  term,  and 
finally  the  liner  structure  of  it.s  component  parts. 

E.MBUYOLOOY. — In  young  human  embryos  the  layer  of 
cells  which  later  forms  the  skin  does  not  encircle  the 
body.  After  covering  the  dorsiil  and  lateral  body  wails 
this  layer  turns  upon  itself,  and  over  the  back  of  the  em- 
bryo it  meets  and  joins  the  corresponding  layer  from  the 
opposite  side,  thus  forming  a  closed  tninsparent  sac,  the 
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poison  generated  must  be  ^reat  to  account  for  the  high- 
tension  pulse  that  persists  in  kidney  disease  for  months 
together,  because  Schaffer  and  Oliver  have  sliown  that 
nothing  is  so  extraordinary  about  adrenalin  as  the  mi- 
nuteness of  the  dose  which  will  act  on  the  whole  vascular 
system,  gr.  ^^  being  sufficient  to  affect  the  pulse  of  a 
healthy  man.  If  the  supposed  kidney  poison  possesses 
properties  at  all  similar  to  those  of  suprarenal  extract, 
Its  effect  would  be  the  same  as  a  continued  overdosing 
with  this  drug.  Under  its  influence  both  arteries  and 
arterioles  throughout  the  body  would  so  contract  that  the 
heart  would  labor  against  a  universal  obstruction,  until, 
after  first  enlarging,  it  might  suddenly  dilate  and  fail. 

Schaffer,  moreover,  reports,  as  one  of  the  striking  re- 
sults of  the  intravenous  injection  of  suprarenal  extract, 
a  most  extraordinary  shrinkage  of  the  kidney  itself,  a 
condition  which  could  not  fail  seriously  to  impair  its  ex- 
cretion of  urea. 

It  follows  as  a  matter  of  course  that  the  administration 
of  vasodilators  is  indicated  in  all  such  conditions  as  we 
have  just  described,  both  to  relieve  the  heart  from  its 
extra  labor  caused  by  arterial  obstruction,  and  to  restore 
the  normal  conditions  in  the  circulation  of  the  kidneys 
themselves.  For  this  purpose  the  nitrites  have  long  been 
employed,  and  with  good  results.  The  nitrites,  however, 
in  every  form,  even  m  that  of  the  tetrauitrate  of  erythrol, 
have  the  disadvantage  of  being  very  evanescent  in  their 
action,  and  the  dose  often  requires  to  be  much  increased 
in  order  to  keep  up  the  effect.  In  my  opinion  the  ideal 
vasodilator  is  aconite,  and  its  administration  in  doses  of 
five  drops  of  the  tincture,  three  or  four  times  a  day,  is 
followed  in  time  by  the  most  unmistakable  benencial 
effect,  not  alone  as  regards  the  general  systemic  symp- 
toms, but  also  in  respect  to  the  kidneys,  which  show  a 
marked  restoration  of  functional  power.  In  this  case  the 
unceitainty  which  so  commonly  characterizes  therapeu- 
tical inferences,  cannot  justly  be  imputed  to  the  action 
of  aconite,  for  under  the  steady  administration  of  this 
remedy  the  daily  excretion  of  urea  increases  to  from  twice 
to  four  times  the  average  daily  amount  excreted  before 
its  administration. 

I  have  now  the  records  of  observations  made  on  ten 
patients,  four  in  private  and  six  in  hospital  practice,  in 
whom  the  daily  excretion  of  urea  was  first  estimated  for 
from  three  to  six  days  previous  to  taking  aconite,  and 
then  afterward  for  as  long  a  time  as  the  remedy  was  ad- 
ministered— i.e.y  for  periods  varying  from  three  weeks  to 
nine  months.  In  two  of  these  patients  the  urea  rose  from 
8  to  82  gm.  daily ;  in  one,  from  10  to  40  gm.  In  one  case, 
which  I  have  published,  the  excretion  rose  from  a  daily 
average  of  8  gin.,  noted  for  two  months,  to  82  gm.  daily 
after  five  drops  of  the  tincture  had  been  given  every  three 
hours  for  one  week.  The  aconite  was  continued  for  six 
months,  and  then  twice  diminished  to  half  the  dose. 
The  output  of  urea  soon  fell  to  14  gm.,  but  returned  to 
80  on  resuming  the  full  dose.  After  six  months  tlie 
aconite  was  discontinued  and  the  nitrites  (tetrauitrate  of 
erythrol)  were  substituted.  The  urea  again  fell  to  10  gm. , 
when,  the  aconite  being  again  resumed,  the  quantity  rose 
to  32  gm. 

The  same  results,  so  far  as  the  excretion  of  urea  is  con- 
cerned, followed  in  the  other  nine  cases.  Three  of  those 
were  hospital  patients,  and  in  two  of  them,  after  a  month's 
use  of  aconite,  the  effect  of  omitting  it  altogether  for  three 
weeks  was  carefully  noted.  With  each  patient  a  week 
passed  before  the  elimination  of  urea  fell  off,  but  then 
the  diminution  became  decided.  The  third  patient,  who 
came  into  the  hospital  with  anasarca  and  albuminuria, 
severe  cerebral  symptoms,  and  extensive  card io- vascular 
changes,  improved  so  much  that  he  refused  to  stay  long 
enough  for  us  to  observe  the  effects  of  withdrawing  the 
remedy. 

Next  to  the  improvement  in  the  kidneys,  including  the 
disappearance  of  albumin  and  casts,  the  most  marked 
effect  of  aconite  is  in  relieving  the  cardiac  oppression. 
In  the  ca5*e  above  alluded  to.  acute  dilatation  of  the  heart 
was  the  first  condition  which  her  physician  found,  and 
for  two  months  she  could  not  have  her  head  raised,  or 


even  be  turned  in  bed,  without  threatening  symptoms  of 
syncope.  As  soon  as  the  aconite  was  given,  it  seemed  to 
act  on  the  heart  as  a  restorative  instead  of  a  sedative, 
doubtless  from  the  relief  which  the  heart  experienced 
from  the  removal  of  the  general  arterial  obstruction. 

On  the  other  hand,  I  hold  that  the  administration  of 
such  a  vaso-dilator  will  be  of  the  highest  service  in  pre- 
venting the  development  of  endarteritis,  besides  checking 
the  progress  of  changes  in  the  kidneys  themselves;  for  it 
is  well  recognized  that  atheroma  develops  in  the  arteries 
at  the  seat  of  the  most  long-continued  strain,  and  that  is 
jast  what  high  tension  is  sure  to  induce. 

We  cannot  expect  much  from  aconite,  nor  from  any 
functional  vaso-dilators  for  that  matter,  in  conditions  in 
which  widespread  chronic  endarteritis  has  already  caused 
extensive  obliteration  of  the  smaller  arteries.  In  such 
conditions  the  pulse  tension,  as  already  remarked,  is  due 
to  permanent  closure  of  a  great  number  of  peripheral 
vessels,  and  neither  aconite  nor  any  similar  agent  can 
dilate  vessels  which  have  practically  ceased  to  exist.  In 
cases  of  senile  hearts,  therefore,  aconite  should  be  given 
with  discrimination.  Even  in  them,  however,  should  the 
pulse  be  not  only  of  high  tension,  but  also  rapid,  aconite 
may  be  advantageously  given  till  the  pulse  falls  to  normal 
frequency,  and  then  it  should  be  intermitted ;  for  I  have 
seen  it  do  much  good  in  old  people  who,  from  their  quick- 
ened pulse,  appeared  to  have  some  acute  exacerbation  of 
chronic  renal  trouble. 

In  puerperal  eclampsia  we  have  a  remarkable  illustra- 
tion of  such  a  poison  being  rapidly  formed  and  giving 
rise  to  extreme  high  tension.  But,  in  addition  to  this 
high  tension,  we  have  the  most  dangerous  addition  of 
another  element,  viz.,  the  rapid  and  powerful  action  of 
the  heart  itself.  Schaffer's  experiments  with  intrave- 
nous injection  of  suprarenal  extract  supply  a  striking 
parallelism  to  this  condition,  for  he  found  that  if,  after 
the  suprarenal  extract  had  been  injected,  the  vagi  were 
paralyzed  with  atropine,  the  heart  then  acted  very  vio- 
lently and  forced  such  an  increased  amount  of  blood  into 
the  contracted  arteries  that  an  enormous  rise  in  blood 
pressure  followed.  Under  these  circumstances  the  ex- 
cessive intracranial  vascular  tension  is  likely  to  give 
rise  to  a  fatal  status  epilepticus  unless  the  pressure  be 
promptly  relieved.  It  would  seem,  therefore,  that  in 
puerperal  eclampsia  an  analogous  paralysis  of  the  vagus 
occurs,  either  by  overstimulation,  by  an  excessive  gener- 
ation of  the  vasoconstrictor  poison,  or  else  by  the  con- 
joint action  of  this  and  some  other  poison  resembling 
atropine.  This  surmise  cannot  be  considered  improb- 
able, if  the  varied  nature  of  the  poisons  of  unemia  are 
considered. 

Clinically,  the  best  and  speediest  vasodilator  which 
we  can  use  to  relieve  such  a  condition  is  free  venesection ; 
but,  if  that  be  objected  to,  then  veratrum  viride  should 
be  given  in  very  large  doses,  administered  according  to 
the  effect  which  it  produces  on  the  tension  of  the  pulse, 
but  without  reference  to  any  other  consideration.  Aco- 
nite is  much  too  slow  for  such  an  emergency,  and,  be- 
sides, aconite  does  not  have  the  specific  effect  of  vera- 
trum on  the  great  splanchnic  blood-vessels.  Our  object 
is  to  quiet  the  heart  and  relax  the  arteries  by  bleeding 
the  patient,  as  has  been  expressed,  into  her  own  abdom- 
inal veins,  which  when  fully  relaxed  can  hold  all  the 
blood  of  the  bodv. 

Precisely  the  same  kind  of  convulsions  as  those  which 
take  place  in  puerperal  eclampsia  occur  in  acute  alco- 
holism in  men,  and  they  have  to  be  treated  in  the  same 
way,  either  by  full  vene.section  or  by  doses  of  twenty 
drops  of  the  tincture  of  vemtrum  viride  administered 
every  twenty  minutes  till  the  tension  of  the  pulse  is 
counteracted.  Ihave  given  two  drachms  of  this  tincture 
in  four  hours  and  a  half  in  a  case  of  that  kind,  and  as  a 
result  of  these  heroic  doses  the  convulsions  ceased  and 
the  patient  recovered. 

It  is  too  commonly  the  case  that  practitioners  are  con- 
tent in  their  examinations  of  the  urine  to  search  for  only 
what  ought  not  to  be  there,  such  as  blood,  albumin, 
casts,    pus,  sugar,  etc.     Their  examinations,  however. 
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■hould  extend  also  to  determining  whether  the  urine  con- 
tains its  normal  ingredients  in  proper  proportion  and 
amount.  Often  the  urine  may  not  contain  any  foreign 
elements,  and  the  kidneys  be  free  from  any  organic  dis- 
ease, and  yet  the  patient  remain  seriously  out  of  health 
fmm  deficient  elimination  of  urea  and  other  solids. 
Nothing  could  be  more  puzzling  than  the  narration, 
which  patients  often  make,  of  symptoms  which,  particu- 
larly as  regards  nervous  manifestations,  seem  to  be  incon- 
sistent with  any  known  disease.  This  feature  of  itself 
should  lead  us  to  suspect  a  general  toxiemia  of  some  kind, 
and  most  likely  either  of  renal  or  of  intestinal  origin. 
Headaches,  mental  depression,  severe  neuralgias  con- 
stantly shifting  from  one  part  of  the  body  to  the  other, 
all  kinds  of  pancsthesio?,  somnolence  alternating  with 
insomnia,  and  a  sense  of  general  prostration,  especially 
in  the  morning,  and  also  in  some  instances  morning  poly- 
uria, are  among  the  many  symptoms  of  wliich  such  pa- 
tienta  arc  likely  to  complain.  The.  diagnosis  of  the  con- 
dition is  at  once  made  clear  when  a  proper  examination 
of  a  specimen  of  the  collected  urine  for  twenty-four 
hours  is  made,  and  the  output  of  urea  is  found  to  be  only 
one-fifth,  one-third,  or  one  half  of  what  it  ought  to  be 
for  persons  of  their  age  or  weight.  The  elimination  of 
urea  ought  to  range,  for  a  woman  in  good  health,  be- 
tween 18  and  20  gm.,  but  it  is  singular  how  long  some 
women  will  live  eliminating  only  10  gm.,  or  5  gm.,  or 
even  only  4  gm.,  daily  for  months  together.  Hysteria  is 
the  commonest  verdict  pronoimced  upon  them,  owing  to 
t  heir  ever-changing  nervous  symptoms.  But  I  have  had, 
among  men,  a  number  of  patients  who  manifested  just 
such  symptoms,  both  in  kind  and  in  number,  and  in 
them  1  have  found  the  urea  output  to  amount  to  from 
11  to  15  gm.,  when  it  should  range  from  22  to  80  gm. 
Neurasthenia  is  the  favorite  term  applied  to  cases  of  this 
nature. 

In  all  such  patients  the  pulse  tension  is  low,  and  there 
can  be  little  doubt  that  the  underlying  disorder,  what- 
ever it  may  be,  differs  materiallv,  both  etiologically  and 
pathologically,  from  that  which  is  present  when  the  elimi- 
nation of  urea  is  low  but  the  pulse  tension  high.  In  true 
hysteria  I  have  not  found  the  elimination  of  urea  specially 
deficient.  As  to  the  other  solids  of  the  urine  the  records 
vary  remarkably.  Some  urines  witli  a  low  percentage 
of  urea  have  a  great  excess  of  other  solids,  while  in  the 
case  of  others  the  total  solids  may  be  diminished.  The 
chief  factor,  therefore,  is  deficiency  of  urea.  JMy  own 
view  of  the  etiology  of  these  disorders  is  that  they  are  of 
gastro-intestinal  ongin.  In  health  there  is  a  significant 
association  lietween  the  intake  of  food  and  the  elimina- 
tion of  urea  by  the  kidneys.  Within  the  first  hour  after 
a  full  meal  the  elimination  of  urea  is  from  twice  to  three 
times  what  it  will  be  in  the  fourth  hour  after  the  meal. 
That  fact  seems  to  explain  why  attacks  of  apoplexy  so 
commonly  follow  Christmas  or  Thanksgiving  dinners  in 
those  who  have  already  damaged  kidneys.  The  serious 
effects,  in  kidney  diseases,  of  errors  of  diet  are  a  further 
evidence  of  the  close  relation  of  the  gastro-intestinal  tract 
to  the  renal  functions.  It  seems  to  me,  therefore,  quite 
conceivable  that  certain  disordered  states  in  the  alimen- 
tary canal  may  exert  an  inhibitory  effect,  so  to  speak, 
upon  the  elimination  of  an  adequate  amount  of  urea  by 
the  kidneys.  At  any  rate,  instead  of  aconite  or  vaso- 
dilators being  of  any  service,  I  have  found  the  restora- 
tion of  the  normal  output  of  urea  best  secured  by  a  per- 
severing and  systematic  use  of  intestinal  antiseptics.  A 
weekly,  or  bi-weekly,  dose  of  blue  pill  is  very  efficacious. 
On  rising  in  the  morning  the  patient  should  take  a 
drachm  and  a  half  of  sodium  sulphate,  or  of  sodium 
phosphate  with  ten  grains  of  sodium  salicylate,  dissolved 
in  a  tumbler  of  water  as  hot  as  he  can  sip.  The  ben- 
zoates  are  also  of  much  service.  Ten  grains  of  either 
the  sodium  or  the  ammonium  benzoate  may  be  men- 
tioned as  the  proper  dose.  Three  such  doses,  either  with 
or  without  an  equal  amount  of  sodium  salicylate,  are  com- 
monly taken  (the  benzoate  and  the  salicylate  in  two  sep- 
arate capsules)  in  the  course  of  the  day— one  about  an 
hour  after  each  of  the  first  two  meals,  and  the  third  just 


before  retiring  for  the  night .  Some  physicians  prescribe,, 
in  preference  to  the  above,  a  mixture  of  castor  oil  (iil 
XV.)  and  salol  (gr.  v.),  to  be  taken  half  an  hour  after 
each  meal  and  again  at  bedtime.  Each  dose  is  enclosed 
in  one  of  Starr's  shellac-covered  capsules.  Red  meats- 
should  he  avoided,  especially  at  night,  and  among  vege- 
tables asparagus  and  beets. 

The  treatment  of  uraemia  occurring  in  organic  derange- 
ments of  the  kidneys  is  treated  fully  elsewhere  (Vol.  V.,  p. 
343),  and,  therefore,  I  will  only  allude  to  some  particular 
conditions.  In  acute  scarlatinal  nephriti.s,  the  first  dan- 
ger signal  from  the  kidneys  is  not  the  appearance  of 
albumin  or  of  blood  corpuscles  under  the  microscope, 
but  a  diminution  in  the  quantity  of  urine  excreted  and 
a  fall  in  the  specific  gravity.  When  a  discovery  of  this 
kind  is  made,  treatment  should  be  begun  at  once.  One 
of  the  most  effective  measures  that  can  be  employed 
under  these  circumstances  is  the  rectal  douche,  with  nor- 
mal saline  solution  at  115''-120°  F. 

Action  of  the  bowels  always  causes  a  fiow  of  urine  in 
health,  owing  to  the  nervous  association  between  these 
two  adjacent  viscera ;  and  this  association  stands  us  in 
excellent  stead  whenever  the  kidneys  are,  from  any  cause, 
failing  to  secrete.  I  would  place  more  reliance  upon  this^ 
one  than  upon  any  other  single  measure  in  scarlatinal 
suppression  of  urine.  At  least  two  gallons  of  the  hot 
saline  .solution  should  be  allowed  to  run  in  and  out  at  a 
time,  the  best  instrument  for  which  purpose  that  I  know 
of  being  Kemp's  rectal  irrigator.  (See  article  on  Entero- 
clysis  in  Vol.  III.)  I  have  seen  also  most  excellent  re- 
sults from  hypodermoclysis  in  these  cases  and  in  the 
hemorrhagic  nephritis  of  diphtheria.  In  such  cases  it  is 
well  to  inject,  beneath  the  skin  of  the  flank,  from  two  to 
four  ounces  of  normal  saline  solution.  (See  article  on 
Hypodermoclysis  in  Vol.  IV.)  We  need  hardly  despair  of 
even  the  most  seemingly  desperate  case  of  scarlatinal 
suppression:  and  if  deep  coma  supervenes,  I  have  found 
effectual  a  procedure  recommended  by  Brown-Sequard; 
it  consists  in  dipping  a  tablespoon  in  hot  water  and  hold- 
ing it  in  contact  with  the  skin  over  tlie  kidneys  until  the 
surface  shows  signs  of  being  scalded. 

With  reference  to  some  points  connected  with  the 
treatment  of  chronic  interstitial  nephritis,  I  may  state 
that  it  is  not  uncommon  for  a  person  to  be  suddenly  taken 
with  ura?mic  convulsions  as  the  first  announcement  to 
anybody  that  he  has  Bright's  disease.  Post  mortem  we 
find  that  such  persons  have  long  been  carrying  diseased 
kidneys  with  them,  with  only  moderate  accompanying 
symptoms,  which  tliey  had  accredited  to  biliousness,  etc. 
Others,  on  the  contrary,  have  long  been  known  to  have 
kidney  disease,  but  they  have  got  along  fairly  well  for 
many  months,  or  they  have  even  attended  to  business, 
and  then  suddenly  serious  symptoms  have  developed  and 
the  disease  has  soon  carried  them  off. 

I  believe  that  in  the  great  majority  of  such  patients 
there  has  entered  into  the  case  a  new  element,  the  recog- 
nition of  which  w^e  owe  to  recent  advances  in  pathology; 
I  refer  to  a  septic  invasion  of  the  kidneys  by  bacteria,  of 
which  the  commonest  form  is  the  colon  bacillus.  Or. 
Flexner  has  been  one  of  the  foremost  investigators  who 
have  demonstrated  the  role  which  terminal  infections 
play  in  the  final  issue  by  death  of  many  chronic  dis- 
eases, particularly  diseases  of  the  heart  and  of  the  kid- 
neys. 

In  chronic  interstitial  nephritis  the  process  seems  to  be 
this:  A  patient  with  cirrhosi'd  kidneys,  who  has  had 
polyuria  for  months,  begins  to  pass  much  less  urine,  or 
perhaps  very  little.  He  is  then  be^innin/;  with  vir- 
tually the  same  conditions  as  those  which  are  present  in 
a  case  of  commencing  scarlatinal  nephritis.  Soon  after- 
ward he  has  a  convulsion,  and  becomes  comatose,  or  he 
has,  during  the  night,  an  attack  of  unvmic  aslhma  with 
a»dema  of  the  lungs  and  pleural  effusion,  or  an  attack  of 
vomiting  and  (liarrh(ra.  Often  thereafter  the  kidneys  stop 
secreting  altogether  and  death  follows.  At  the  autopsy 
the  kidneys  are  found  to  be  acutely  infiamed,  stuffed 
with  micro-organisms  of  various  kinds,  but  most  fre- 
quently with  the  colon  bacillus. 
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(iillownl  Ity  II  HiM'iiiiiliirv  liiri'ciliiii  with  iiiicrn  or^aiiiHiiiH. 
I'Huall.v  iiilliiiiiiiiiitioii  nf  I  hi*  iirrti'i'M  \h  MToiHliiry  to  iij- 
llaiiiinnltii  \  rliiiii^cH  in  I  In*  kiiliu-y  umi  pclvJH  nf  tin* 
kiiliHV  III  iXMiilis,  nr  III  iulluiiiiiiiilioM  mI'  iIk'  uvniicsor 
lMillii|iliili  I  iiliiN.  (i|- nf  till- t-tiiiiifrtix  I-  lisMir  hiclinlcil  in 
llii-  liilit  III  lilt'  li^iiMirnMiiii  liituiu  In  tin'  latin- rase  llic 
inli-t  liiiii  in(-aiiii'(i  III  lliriiirli'iM  llirmiMii  I  In'  l\  niplialii's; 
ill  llir  l\M>  liuiiiiT  raMis  ilif  |ii-ii|taL'aliitii  ()|  lltf  iiitiTliiiii 
inav  laKr   placi'  riilirr  lliiiiiiu,li  the  iiriiir  nr  llimiiL'^li  n 

i-nlililillniin  ii\t\\\  ill  nf  llii<  inirin  nl>ral>i*tin'<  lllnMK  tl><*  H^'l 
inii^  iiii'iiiliiaiiiv      Oil  llit«  w  linlc,  llii>  uirli'is  ai'i*  iml  V(>rv 
liixnialilc  In  iiillaiiiiiiiiiniv  rliMiiL'iM.     Cx.Niiiis  nia\  v\\s\ 
inr   iiituix    \  rill's  williniil.  tlir  ancrllnii  r\l(>ii(liiit;  In   Ilir 

■        •  ■ 

111111-1111*1  iiiriiiliiaiir  nf  Ilif  iiiclcrs.  liillaliHimlinn  inav  l>i> 
Iniiiiil  iilirr  a  |iiiiiiary  «\VNliii*4  milx  in  ilic  prlxis  nf  the 
kiiiiirx     Mil'    lirilriM    ifUialiiinu    tnialYrrhil.      'riirN«>   fill  Is 

■  ■    ■ 

MTiii    In    liiilirair    llnil  tlii'    ptnpiiL^alinli  nf  I  li<*  infrrlinM 
finiii  till-  liliiiidi'i  iipwiiiil  lalviw  plai-i*  piincipallv  llmmuli 
uiiiii-  raMUiiL'^  iiiirin  ni^iiiiiMiis  niiil  rr^iir^ilatin^  ii\1i> 
tin-  uiilris      Surli  ii  rfV.iiiKilal inii  call  rii>iily  taUi'  plai'i* 
il,  Ihinu^haii  nlHlacli'  In  tlir  niiillnw  nf  uiiin*  in  till*  nrr 
lliia   Im    iii-il'iiirr,  \'\\'*\   a  tlilalalinii  nf  llir  iirclii-s  laki  n 
plii«-t'       In  lliis  Tii'ti' llic  nprliini'N  nf  llir  niflris  inln  ihi* 
lilaildi-r   Minn    lii'«-nnif   rnliir^i'd    as    uril       Kxpriiir.i  ii'n 
liiiM- slinw  n.  linwi'M-i .  Ilial  i'Mii  w  illiniil  ii  |irf\  inns  «i)l:i 
lalinii  nf   liif   urrh'i^,  if   lilt'  liladdrr  is  sinw  l\  ilisii-iuU.: 
ilnnUL:ll    injrrlinii   nl    a  snlulinll  nt    nii'l  il\  lilh'    Mllr.  :':.( 
injcvli'd  lltiiil  in  a  (-nlain  ininilirr  nf  nivs  may  p:ix<  ;::^ 
wall)  uiln  llir  iiiiliis 

I'lnpiiKitlinli  nl    llir  iiillainiinitlnii  tif   llir    kidni'N    l.>  :*... 
\ii'fti-is  may  lakr   piari*   in  riiM-s  in  w  liich  tin*   prl\i>  .' 
(Ill-    kiiilU'\    is  infiTlril,  II-..   |t.|-  in*.(;iiiri>.  ill  hIm's  ^-f   N-.  'V. 
ill  llu-  pt'i\i*<ni-nf  pvclniiipliiitis  ftijinwini;  iiliN^i-xN^  x '.-. 
(lie  khlnix 

AuMliHiiiviilU  .   llir  iiiiic'niii    inmiltiaiir  is   ird  v!\v.r 
aiiiiiiV   niifiniilniii    inllltralrii    liv    li  iirnr\  ti-s.   \\ !:'.  ;-   :> 
I  pillitlial  iclliaii-  tlii'tiwn  nlf  in  iiintMsiMl  iiuniK-t^^       V.  . 
inlilliatinii  Willi  liMiiiH'v  Irs  may  m  mi  lur  lli:it  a  p'.;*;:\'.  '. 
tntlainuiaiinii  i-1  piiMhirnl       In  >.i\(i(' rasi-x  in  w  li\ '-. 
rnmpn'Niiinn  nf  llir  slai'iial  iiiL^  III  inr  laki-s  plan*,  w.  "\'- 
lliiil  Ik  ilipliiliriitir   Inlliiiiimalinn  nl   llir  iiuu-wi       IV. ~\ 
niriiiliiaiii-i  llir  tniniiil.  rnii-.istiiiL',  nf  a  litirti)«'!:<i  i  \    .->.:. 
find  llir   nrriMlii-  ■upi-i llriiii    p.'iil*>nt    llir  nuuv'*,!"*  ".v 
hi'inr 

In  -.ixilr  I  liiiuilr  iiiilfitiiiniil  inir>  llir  mu\n-.'.s  "-.    •'."  -•.:.■ 
iiia\   li\  pi-ilinplix  Mini  li'ini  \  illnus  pi(>iri'li^':'^.  ":    . 
r*iM-i  ii  -.niiplr  Mill  Iniiiii'.'  I  iLr->  plm  r  llir\«i:^U    '": 
Hull  III    lilt' ( ■•Miii-i  ll\  I-    li-.'.iii-       i'lir   iiill.-uiii:^;"    '     -s 
llliii  h    pinri  rd  I    llniii    llir    iiirlrl    In  llir  rniuti  \-' i'.  -»> 

*iiiiiiiiiiiihiif  II.   Ilif  liiMi-i    lirrniiiiit-.;  i.'lr.i^iv  'I'-.-'v.'. 
I  nil  .1  I  |lli'lii  r 

lii    iiil'ilii     I  •!  .f  I    ii|     I  liiniiir     llill.uniiia' U'" 
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liii  >    iiiMliili  I  III   \  n  I  itili-  iiiniitii-i   il'-.siuii;:  r.v.>:  V 
I  Mil  I  nil  iiitii.iiii'   nl    till     iinh-i-i         riir\   i-<>t'N'x-' 
Hull  ■  III      iiiill  imind  I  ill  I  -.111111  n   \:»  nl  uK"".' 
I\  lu|ilii>i  s  l>  -        h     ill:    III  III    lunnl.niu'vt   '    .i' 

I  I  I  -III      i  :    lli't  Ill-ill  \     |i|i      ■    III     III    I  III'    llll'i  I    :l!'>{  '  .  ~ 
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I llii  I      i.-ii  i-l    'I  p-i   I   lull  iiiiiiiii  i-Mi  1   I'- 
ll  I  ill    I    iKiiiiili   .    Il  •!-.  I  \  I  I     '11 1-    |>ir  .i-nl    I"     .    . 
(In   (       |ii 'ilittil  \      |>  ml      i    •    Il     I  liliMHi'     l!<l1  i"- 
iinii-iii--    III'  III  III  .III      -niiini-l   I  hi    .■     'i.ixis'     -.-    ■  ->     > 

I     >•    ■  l>     III    II      III    .  I'll!      .1-     ('•••  I  I!  '.    X     !'    ■  ■       -> 
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1.     J.  •  :•    lit   »i  iiin     l\  . 
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iii'i*  I'Mprriiilly  fr(>(pi(Mil-  in  tlir  iip]H*r  half  of  tluMirrUT. 
lu'iir  till*  pi'lvis  nf  tiir  kidnry :  tliry  are  usually  of  the 
sl/f  nf  II  ]iiiiiirad  anil  smnrtinirs  ihcy  arc  twice  as  larjure; 
they  (oniain  a  inaicrial    like  nniciis.     Nut  rarciv  thev 

■  ■  • 

arcdisiriliutrd  in  Miiall  groups  in  the  mucous  membrane, 
which  may  occasinnally  fnrm  pnlyjmid  priHTSsescimtuin- 
iiiif  llicsr  c\sis.  Thrv  air  nltrii  fnuiid  combined  with 
inllammalnry  cniiililinns  nf  ihr  ureters.  Tiirv  take  their 
nriuin  ffnin  Ihr  "  Hrunnsclirn  Kpithclnrslrr."  furnu-il  by 
an  iiiirrowthof  thr  un'lmil  rpiihrlium  intoiliccnniieciive 
1  issue.  TlicM'  rpilliclial  nr^ts  may  luaiich  and  form  see- 
niidarv  prnci'NM's;  at  the  surface  tlirv  mav  bi-cnmo  oc- 
cludrd  by  eonnecti\r  tissue,  and  the  cells  in  their  Centre 
mav  bei-nme  di^snhed.  Ill  this  Avav  cvsis  are  formetl. 
Thr  diuenrmtiiiir  epithrlial  eells.  toirrther  with  ceriain 
pi-odui  t^  i»f  the  blni'tl.  luav  cive  um*  in  >:ructiin  s  \\  hieh 
prnbalOx  inmrniih  lia\  r  luiii  b.  iirvrd  In  K-  n;ierii 
nrjrani>ni'»  a::d  ihr  i:i'.>i'  nf  tlir  cVn!  fnrii'.:i*.!i'i:.  Th*- 
siiiu  luic'N.  di  -iiils  d  bx  liiJli  nnt  au;li«'rs:i<  n.i,  T"  ••rjiin- 
!'»!:».  an-  n-'l  ^ii  n'.)*  al.  .itul  ihrv  liaxf  :i1xk>  l*.~  :.  i:.:'.r- 
pvric  .]  maii.llir<::t  wax  bx  di'.Ti  iii:!  i:i\iv:^'a-.   ^  :  .v\   - 
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Ureters* 
Ureters. 


ity,  or  into  the  intestines:  or  if  the  retention  of  the  stone 
occurs  at  the  lower  end  of  tiie  ureter,  the  stone  may  pro- 
duce an  artificial  passage  into  the  bladder. 

The  injury  caused  by  a  stone  may  be  complicated  by 
the  settling  of  micro-organisms  at  such  places;  then 
pyelonephritis  and  pyonephrosis  may  follow,  or  near  its 
wall  at  the  place  of  injury  an  abscess,  lodging  the  stone, 
may  arise  at  the  side  of  the  ureter.  If  the  ureter  is  en- 
tirely occluded  by  a  stone,  its  lumen  below  the  obstruc- 
tion may  become  considerably  shrunken. 

la  tropical  and  subtropical  countries  distomum  haema- 
tobium and  its  eggs  may  live  in  the  wall  of  the  ureters, 
and  may  cause  papillary  outgrowths  of  the  mucous 
membrane.  Another  parasite  to  be  found,  though  rarely, 
in  the  ureters,  is  eustrongylus  gigas.  In  cases  of  hemor- 
rhages from  the  ureter  or  kidney,  or  of  chyluria,  coagula 
of  blood  or  lymph  may  fill  its  lumen. 

Obstruction  op  the  Ureters. — The  causes  of  ob- 
struction to  the  flow  of  urine  in  the  ureters  may  be  the 
following :  Calculus  in  the  ureter,  stricture  in  the  ureter 
through  inflammation  of  its  mucous  membrane,  or 
through  inflammation  of  the  surrounding  connective 
tissues.  Compression  of  tlie  ureter  through  exudates  in 
the  para-  or  perimetrium,  or  through  enlarged  lymph 
glands  or  a  tumor.  Obstruction  caused  by  a  projecting 
tumor,  by  tuberculous  products,  or  by  a  coagulum  of 
blood  or  lymph,  by  parasites,  or  by  compression  of  the 
ureter  through  an  abnormally  situated  branch  of  the 
renal  artery.  The  formation  of  abnormal  folds,  or  of  a 
valve  caused  by  the  obliquity  of  the  ureter's  insertion 
into  the  renal  pelvis,  or  a  twist  of  the  ureter  on  its  long 
axis,  may  also  obstruct  the  flow. 

Inflammatory  changes  in  the  mucous  membrane  lead- 
ing to  a  stricture  may  be  caused  by  the  injury  of  a 
calculus,  or  by  an  inflammation  with  formation  of  diph- 
theritic membranes.  Stricture  may  follow  an  ascend- 
ing inflammation,  originally  caused  by  the  gouococcus; 
whether,  however,  the  changes  in  the  ureters  are  also 
caused  by  the  gonococcus  or  are  produced  by  a  secondary 
infection  with  other  organisms,  is  not  certain. 

Obstruction  to  the  flow  of  the  urine  in  the  ureters  may 
be  caused  by  changes  in  the  bladder  or  in  the  urethra. 
If  the  bladder  cannot  contract  sutficiently,  obstruction  in 
the  ureters  may  follow.  The  urine  collecting  behind  the 
obstacle  causes  a  dilatation  of  the  ureters.  The  ureter 
may  not  only  become  dilated,  but  also  tprtuous.  If  the 
condition  is  a  chronic  one,  the  wall  of  the  ureters  be- 
comes thickened ;  this  thickening  is  produced  by  hyper- 
trophy of  the  muscular  coat.  Inflammatory  changes  also 
are  frequently  present  in  the  ureteral  wall,  contributing 
to  the  thickening.  The  result  of  a  chronic  obstruction  is 
hydronephrosis  and  destruction  of  the  kidney.  If,  as 
is  often  the  case,  micro-organisms  are  present  at  the 
point  of  lesion,  or  are  added  secondarily,  a  pyonephrosis 
follows.  If  an  artificial  stenosis  of  the  ureter  is  produced 
in  animals,  hydronephrosis  does  not  necessarily  follow. 
Atrophy  of  the  kidney  may  be  the  only  result,  and  if  a 
hydronephrosis  does  follow,  the  fluid  may  contain  urine 
(unmephrosis). 

In  the  case  of  a  congenital  obstruction  to  the  flow  of 
urine,  hydronephrosis  does  not  necessarily  follow ;  sim- 
ple atrophy  of  the  kidney  of  the  afTected  side  may  be  the 
onh'  result. 

TUMORS  OF  tiik  Uretkrs. — Primary  tumors  of  the 
uterus,  rectum,  bladder,  and  kidney  may  secondarily 
affect  the  ureters.  Canrinoma  of  the  uterus  frequently 
penetrates  the  wall  of  the  ureters,  causing  hydrouephro- 
si.s.  In  several  cases  one  ureter  was  in  its  whole  circum- 
ference included  in  a  fibroma  of  the  uterus,  prc»bably  to 
be  explained  by  secondary  concrescence  of  originally 
separated  fibromatous  nodules. 

Primary  tumors  of  the  ureters  and  the  pelvis  of  the 
kidney  are  rare.  Benign  papillary  tumors  and  carcinoma 
have  been  found  most  frequently;  myoma  striocellulare, 
sarcoma,  and  endothelioma  are  very  rare.  The  ordinary 
papillomata  consist  of  a  fibrous  centre  covered  by  one  or 
two  rows  of  epithelial  cells.  Tumors  showing  a  transi- 
tion from  typical  benign  papillomata  to  carcinomata  of  a 


papillomatous  structure  have  been  found.  Typical  pap- 
illomatous carcinomata  also  have  been  described ;  these 
are  rarer  than  the  benign  papillomata. 

The  fact  is  of  importance  that  in  several  well-authenti- 
cated cases  the  epithelium  of  a  papilloma  which  had  ex- 
isted for  some  time  as  a  benign  tumor,  later  on  began  to 
infiltrate  the  deeper  tissues,  tnus  becominc  a  carcinoma. 
Besides  the  papillomatous  variety  of  carcmoma,  the  or- 
dinary non-papillomatous  carcinoma  has  been  found  in 
the  ureters  and  in  the  pelvis  of  the  kidney.  It  may  have 
the  character  of  an  alveolar  carcinoma  with  cuboidal 
cells,  or  it  may  be  of  the  cylindrical-celled  or  of  the 
squamous-celled  variety.  Transformations  of  the  epi- 
thelium of  the  ureter  into  the  stratified  squamous  t3'pe 
have  also  been  observed  without  the  presence  of  a  tumor 
(leucoplasia). 

It  is  of  interest  to  note  that  quite  a  number  of  benign 
papillomata,  or  indeed  of  carcinomata,  may  be  present  at 
the  same  time,  and  that  tumor  nodules  may  even  extend 
the  entire  length  of  the  ureter,  reaching  the  bladder. 
The  favorite  sites  for  the  isolated  as  well  as  for  the  mul- 
tiple tumors  are  the  pelvis  of  the  kidney  and  the  vesic- 
ular end  of  the  ureters.  This  suggests  a  certain  analogy 
to  the  favorite  seat  of  asophageal  neoplasms. 

The  multiplicity  of  malignant  tumors  may  be  caused 
by  implantation  of  cells  carried  away  by  the  urine  and 
kept  back  at  places  where  a  greater  resistance  to  their 

{)assage  is  offered,  or  to  metastatic  growth  along  the 
ymph  channels.  Whether  the  multiple  occurrence  of 
the  benign  papillomata  is  to  be  explained  in  a  similar 
way,  is  still  doubtful.  In  several  instances  the  origin  of 
the  neoplasms  lias  been  connected  with  the  presence  of  a 
stone  in  the  ureter.  No  convincing  case,  however,  has 
been  reported  so  far.  A  problem  is  thus  presented  simi- 
lar to  that  in  connection  with  the  gall  blaader. 

The  tumors  of  the  ureters  may  cause  hydro-,  hiemato-, 
and  pyonephrosis.  Carcinoma  of  the  ureters  may  spread 
to  the  kidney,  bladder,  seminal  vesicles,  lymph  glands, 
and  peritoneum,  and  may  cause  metastases  in  the  liver 
pleural  cavity,  and  lung.  Leo  Loeb. 

URETERS,  SURGERY  OF  THE.— The  ureter  is  a  flat- 
tened, whitish  tube  which  connects  the  pelvis  of  the 
kidney  with  the  bladder.  It  begins  at  the  level  of  the 
twelfth  rib,  about  4  cm.  (1.6  in.)  from  the  median  line. 
It  crosses  the  pelvic  brim  one-third  of  the  distance,  that 
is,  about  3  cm.  (1.2  in.)  from  the  median  line,  to  the  ante- 
rior superior  iliac  spine.  It  can  be  palpated  just  above 
the  brim  of  the  pelvis.  In  the  pelvis  it  lies  just  in  front 
of  the  common  iliac  artery  and  then  curves  sharply  for- 
ward to  pierce  the  base  of  the  bladder  (Fig.  4839).  In 
the  abdomen  it  lies  upon  the  psoas  magnus  muscle. 
f2ither  the  right  or  the  left  ureter  can  be  exposed  without 
opening  the  peritoneum,  through  an  oblique  incision 
parallel  with  and  a  little  above  Poupart's  ligament.  The 
ascending  or  descending  colon  is  freed  and  pushed  toward 
the  median  line,  exposing  the  ureter. 

The  length  of  the  ureter  is  from  25  to  30  cm.  (10  to  12 
in.).  The  function  of  the  ureter  is  simply  to  transmit 
urine  which  collects  in  the  pelvis  of  the  kidney.  This  is 
done  by  a  slow  peristaltic  action.  The  portion  of  the 
ureter  close  to  the  bladder  can  be  palpated  in  man 
through  the  rectum,  while  in  woman  the  lower  end  of 
the  ureter  can  be  palpated  to  a  distance  of  6-8  cm.  (2-3 
in.)  through  the  vagina.  If  there  is  a  stone  in  any  por- 
tion of  the  ureter  the  lower  end  is  said  to  be  extremely 
sensitive. 

TraumnthmM. — Injury  to  the  ureter  is  not  common.  It 
may  be  opened  by  stab  or  gunshot  wounds,  or  torn  by 
the  passiige  of  a  wheel  across  the  abdomen.  If  it  is  torn 
clear  across,  little  or  no  blood  will  enter  the  bladder,  so 
that  the  urine  passed  from  the  bladder  niay  be  entirely 
clear.  If  it  is  partially  torn,  some  urine  from  the  injured 
side  may  reach  the  bladder.  In  either  case  there  will  be 
a  retroperitoneal  extravasation  of  urine,  with  more  or 
less  obstruction  in  the  corresponding  kidney.  8uch  a 
condition  was  formerly  treated  by  repeated  aspirations. 
At  the  present  time  the  proper  procedure  is  to  expose  the 
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ir  tampon  tlic  wound,  or  to  rpscct  &nil 
if  tlie  Injury  is  niort:  M>vi-rr.  Id  uny 
ild  be  cmploycil.  If  tUe  tirilt^r  In  Id- 
I.'  of  repair,  or  it  there  it  rtillex  Bouria 
tbrcateniDj;  Itio  iifu  of  tlic  patient,  neplirectomy  bIiouIiI 


ureter,  to  mi  tun 
■uturo  the  urcU' 
case  dnitriage  bIi 
lured  beyuDil  bone  of 


beperfoniietl. 

Tbo  urcier  In  freuuently  injured  In  pelvic  e 
belDg  cut  or  seized  Id  a  cfam-     -  "  — -   —      ■"' 


produced.    Tbe  pus  wbirli  forma  arouod  tho  u 
toon  dMtmy   ItH  wnll,   ^vlng   rise   (u  exiravu 

OWnirdun,— Tbe  lumen  of  tbe  ureter  may  be  blocked 
by  a  foreign  body,  audi  as  a.  caliruliiA,  or  a  bluiHl  clot,  or 
an  exlstiug  iDllaminaiioii,  or  the  elTccU  of  a  prevloUH 
oue.  or  by  pressure  of  u  tumor  or  a  fot'Us  of  iutlanimatlon 
ouMldeof  tbe  un-lcr.  The  Ih'HC  ln»ituienl  la  of  couriM; 
to  remove  the  cause  if  possible. 

Thkatmknt, — Au  intlHmniatory  condition 
may  lie  tnuteil  by  irrigation.  Btrletun's  of  lli<- 
lower  end  of  the  ureter  may  be  diluteil  by  nii-tal 
catheters,  varying  in  diameter  from  3  to  d  mm. 

<o.i  too.aiu,). 

If  B  ureter  Is  nipturcd  by  tmumatism  or  ac- 
cidentally cut  aemss  during  an  operation  and 
Its  endfl  are  frcHlieued  and  sutured,  llie  eonti- 
nuiiy  of  its  lumen  will  in   mosi  otses  t>c  ro- 

t.u.  Blorud.  If  the  cundlllou  In  sucb  that  owing  to 
damage  of  a  portion  of  the  ureter  or  a  stricture 

ij.B.  A  rexcelioiL  in  ueeesnary,  suture  at  once  becomea 
more  dllliciilt.  Behopt  flrsl  sutured  the  ureter 
In  18N6,  InM'rtIng  Btllclifs  whieli  did  not  punc- 
ture tlie  inuooUH  membrBDC.  Bovee  nu^K'-'')'''''! 
the  Idea  of  cutting  the  cuds  of  tlic  ureter  ob- 
liquely Ml  that  tho  resulting  scar  should  not  be 
a  circular  one.  D'ADtomalnvaglDuti-d  the  cen- 
tral euil  of  the  ureter  Into  the  perlplierul  one, 
wblchhesplit  uptofacllltalo  theo|)eralion,and 
tbcn  cluHcd  by  suture.     Van  Ilook  ituerted  tbo 


.  ItlKht  ureter:    f.u. 


clally  tlic  cane  in  opemtions  for  carcinoma  of  the  uterus. 
while  tbe  tube  is  less  often  Injured  Id  operations  for  car- 
cinoma of  tbe  rectum,  because  tlie  regional  lymph  glands 
Id  the  latter  disease  are  not  so  near  tlie  ureters.  The  pa- 
tient nwy  die  front  ureteral  infection,  or  from  obstruction 
to  tbo  urinary  flow,  or  he  may  recover  with  a  urinary 
fistula.  Long-conlinucd  pressure  during childbirtli  may 
cause  necrosis  ot  the  wall  of  the  ureter  and  a  fistulous 
c4in  muni  cation  between  it  and  the  uterus  or  vagina. 
Many  plasllc  oprnitions  have  been  devised  for  curing 
such  a  fistula.  Tliey  consist  either  In  the  rc-esiiiblisli- 
ment  of  tbe  wall  of  tbe  ureter,  or  in  lis  implantatlnn 
into  the  bladder  liinberup.  Detallsof  tbin  operation  are 
given  tn  text-books  on  ryneeologv.  Many  operators 
make  it  a  practice  at  tbecbise  of  a  dilllcult  pelvic  opera- 
tion to  examine  the  ureters  so  as  lo  make  sure  ibey  have 
not  been  injured.  It  is  also  a  good  proctiee  in  many 
cases  to  insert  a  ureteral  probe  iM'fore  opcrstion  lo  servo 
as  a  guide  to  prevent  Injury  of  the  ureter. 

in ffu III mnliunf.— Ureteritis  rarely  occurs  as  an  inde- 
penacnt  disease ;  It  forms  a  part  of  the  general  Inflamma- 
tion of  tbe  urinary  tract,  (ionorrho['al  inflammation  of 
tbe  ureter  majr  give  rise  to  the  formation  of  ureteral 
Talvcs  and  striclures.  Tuberculosis  changes  tbe  whole 
ureter  into  a  stiff,  iDelanlie  tube.  In  acute  ioHammalioD 
the  ureter  is  very  lender,  and  In  chronic  inflammation  it 
ia  tliickened.  Both  of  these  conditions  may  be  recog- 
nized by  abdominal  palpation  In  not  loo  stout  paiients. 
and  also  by  examination  through  tbe  rectum  or  tlie  va- 

ena.     Any  obstruction  In  the  ureter  is  of  the  greatest 
iponance.  since  it  may  lead  to  hydro-  or  pyonephrosis, 
Tiieniisa  diseoseknown  as  chronic  polypoid  ureteritis. 
In  which  tlie  mucous  Diembrane  of  the  ureter  Is  thickly 
studded  with  cysts. 

If  a  renal  calculus  becomes  blocked  In  its  passage 
through  the  ureter  a  suppurative  periureteritis  may  Bo 


above  tho  lateral  slit.     All  of  tbo  inethutls  of 
suture  described  have  been  succcBsfully  em- 
ployed.     Tbo    methods   of   Implantation,  as 
shown  by  experimcuta  upon  oultnuls.  give  tho 
greatest  safety  against  leakage.    Unfortunately 
these  luetliods  may  bo  impracticable  on  account 
ff.  rjv     "'  ^''*  '"*■''  "'  "  P'""''on  of  tiio  ureter.    This 
tube  has  a  certain  elasticity,  so  tiiat  diri'cl  sut- 
ure may  be  possible,  even  when  the  loss  amounts 
toasmuchasScm.  (3.Sln.).    Tbo  nutrliinn  of 
the  ureter  is  Itcpt  up  by  two  small  arteries  wbtcb  spring 
from  the  renal  artery  an<l  accompany  the  ureter  almoHt 
to  the  bladder;  hence  in  isolating  tbe  ureter  for  the  pur- 
pose of  suture,  It  should  not  be  peeled  bare  ot  Its  sur- 


rounding connective  tissue.     When  the  operation  Is  fin- 
ished, the  ureter  should  bo  covered  with  peritoneum  or 
Other  living  tissue  and  not  surrounded  with  gauze. 
If  the  defect  In  the  ureter  is  situated  at  Its  upper  end. 
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violence,  is  greater  tban  either  the  sigDs  or  symptoms 
would  indicate^  and  for  this  reason  a  false  sense  of  se- 
curity may  lead  to  the  neglect  of  patients,  with  consider- 
able damage  to  the  bulbous  or  membranous  urethra. 

Pathology  (Clinical). — When  any  considerable  rent  has 
occurred  in  the  urethra,  the  train  of  symptoms  fol- 
lowing is  due  to  the  extremely  irritating  qualities  of  the 
urine  which  infiltrates  the  tissues.  The  rapidity  with 
which  spreading  gangrene  may  take  place  from  infiltra- 
tions of  this  character  is  hardly  equalled  by  any  process 
seen  elsewhere  in  the  body.  The  direction  in  which  the 
infiltration  will  spread  depends  upon  the  anatomical  ar- 
rangement of  the  fascise  in  this  region,  and  is  so  charac- 
teristic as  to  require  careful  consideration.  When 
rupture  takes  place  in  the  bulbous  portion  of  the  ure- 
thm,  infection  will  spread  to  the  tissues  of  the  scrotum 
and  then  upward  through  the  space  between  the  pubic 
spine  and  the  insertion  of  the  fascia  into  the  symphysis. 
It  will  not  tend  to  go  downward  on  to  the  thigh,  owing 
to  the  adhesion  of  the  superficial  fascia  in  the  region  of 
Poupart's  ligament.  Having  once  gained  access  to  the 
front  of  the  abdomen  through  the  space  above  mentioned, 
it  may  spread  upward  to  almost  any  extent.  In  the  later 
stages  the  spread  may  be  more  atypical,  owing  to  the 
breaking  down  of  the  natural  barriers.  If  the  rupture 
take  place  in  the  membranous  portion  the  extravasation 
will  follow  the  layers  of  the  pelvic  fascia,  spreading  be- 
tween the  fascia  and  the  wall  of  the  pelvis,  and  possibly 
reaching  the  thigh  through  the  space  on  the  inner  side 
of  the  fenaoral  vessels.  If  rupture  occur  in  the  prostatic 
urethra  the  infection  will  extend  into  the  connective  tis- 
sue in  the  pelvis  between  the  fascia  and  the  peritoneum, 
And  pelvic  abscess  may  result.  Rupture  of  the  prostatic 
urethra,  except  when  due  to  instruments  or  sharp  spicules 
of  bone,  in  fracture  of  the  pelvis,  is  almost  unknown. 

The  most  characteristic  pathological  phenomenon  of 
traumatic  rupture  of  the  urethra  is  the  formation  of  a 
blood  clot.  This  will  generally  be  found  in  the  perineal 
region  between  the  scrotum  and  the  anus,  and  will  vary 
from  a  very  small  (piantitv  to  an  amount  sufiScient  to 
cause  a  bulging  tumor  as  large  as  an  orange.  At  first 
this  blood  is  unmixed  with  urine,  but  as  the  bladder  be- 
■comes  distended  leakage  will  take  place,  and  the  size  of 
the  tumor  may  be  considerably  increased  by  additions 
from  this  source. 

Rupture  occurs  most  commonly  \ipon  the  floor  of  the 
urethra,  and  in  the  more  extensive  cases  the  urethra  may 
be  completely  divided,  with  the  exception  of  a  small 
strip  of  mucous  membrane  on  the  upper  wall. 

The  elasticity  of  the  tis.sues  forming  the  urethra  is 
great,  and  the  tendency  of  the  ends  to  retract  is  marked, 
but  not  exces.sive  except  where  complete  division  of  the 
urethra  has  occurred,  when  the  retraction  may  separate 
the  divided  ends  of  the  urethra  for  a  considerable  dis- 
tance, the  intervening  space  being  filled  with  blood, 
urine,  and  tissue  detritus. 

Symptoms. — Pain  is  not  a  characteristic  symptom  of 
rupture  of  the  urethra,  and  extensive  damage  may  exist 
without  causing  sc?vere  i)ain  except  on  micturition.  The 
contact  of  urine  with  the  raw  surfaces  is  always  extreme- 
ly  painful,  but  with  this  exception  pain  may  be  striking 
by  its  absence. 

Hemorrhage. — A  small  amount  of  bleeding  from  the 
meatus  is  quite  characteristic  of  damage  to  the  urethra. 
This  is  usually  seen  in  the  form  of  a  few  drops  of  blood, 
which  appear  shortly  after  the  injury,  and  a  little  inter- 
mittent oozing  is  likely  to  continue  for  some  time  if  treat- 
ment is  not  instituted.  Hemorrhages  of  considerable 
amount  are  extremely  rare,  though  instances  have  been 
occasionally  reported. 

Retention  of  Urine. — This  symptom  is  quite  character- 
istic of  rupture  of  the  urethra.  Generally  the  patient 
will  be  unable  to  empty  his  bladder  at  all.  though  in  the 
milder  degrees  the  attempt  may  be  successful  at  first,  and 
later  fail  on  account  of  swelling  which  occurs  about  the  in- 
jured part.  This  symptom,  taken  in  connection  with  the 
slight  bleeding  from  the  meatus  and  the  history  of  injury, 
is  almost  pathognomonic  of  rupture  of  the  urethra. 


Tenesmus. — Where  the  damage  is  suflflcient  to  cause 
retention,  tenesmus  will  always  follow  after  a  longer  or 
shorter  time.     As  the  bladder  distends,  leakage  takes 

f)lace  into  the  injured  area,  and  the  pain  results  in  vio- 
ent  bladder  tenesmus,  which  is  likely  to  cause  an  in- 
crease of  the  bleeding  from  the  meatus.  This  s^^mptom, 
while  constant,  is  not  of  great  importance,  as  it  will 
occur  only  in  the  presence  of  other  symptoms  sufiScient 
in  themselves  to  warrant  the  diagnosis. 

Shock. — In  rupture  of  the  urethra  uncomplicated  by 
fracture  of  the  pelvis  or  extensive  damage  to  other  tis- 
sues, shock  is  not  a  prominent  symptom,  tliough  it  may 
readily  occur  when  the  blow  causing  damage  to  the  ure- 
thra has  at  the  same  time  struck  one  or  the  other  testicle 
with  sufficient  violence  to  cause  the  rather  characteristic 
symptoms  of  shock  from  this  cause.  When  rupture  of 
the  urethra  is  a  complication  of  exten.sive  crushing  in- 
juries involving  the  pelvis,  shock  may  be  a  prominent 
symptom;  but  in  these  cases  it  is  a  symptom  of  injur}' 
to  other  tissues  rather  than  to  the  urethra. 

Fever. — The  occurrence  of  fever  after  rupture  of  the 
urethra  is  not  an  immediate  symptom.  It  comes  only 
when  infection  of  the  blood  clot  has  taken  place,  and  is, 
therefore,  too  late  a  symptom  to  be  of  diagnostic  value. 

Treatment. — When,  from  the  occurrence  of  any  of 
the  above  symptoms,  rupture  of  the  urethra  is  suspected, 
an  attempt  should  be  made  to  enter  the  bladder  with  a 
soft  instrument.  This  may  occasionally  be  successful, 
but  will  on  the  whole  do  more  to  confirm  the  diagnosis 
than  to  prove  itself  of  value  in  the  treatment.  The  in- 
strument will  generally  leave  the  urethra  at  the  point  of 
rupture  and  impinge  upon  some  of  the  irregularities 
which  the  injury  has  caused.  If  a  stiffer  instrument  is 
to  be  tried,  the  attempt  must  be  made  with  the  greatest 
care,  the  attendant  bearing  in  mind  the  fact  that  he  will 
probably  fail,  and  that  it  is  his  duty  to  do  no  further  in- 
jury to  an  already  damaged  urethra.  In  general  it  may 
be  said  that,  should  a  soft  instrument  fail  to  find  its  way 
into  the  bladder,  no  further  instrumentation  should  be 
undeitaken  until  all  preparations  have  been  made  for 
any  operation  which  may  be  necessary  to  insure  success, 
for  to  attempt  to  enter  the  urethra  with  astiil  instrument 
without  being  prepared  to  take  the  conse(|uences  should 
failure  result,  and  resort  immediately  to  a  cutting  opera- 
tion, is  little  short  of  meddlesome  surgery. 

If  the  means  for  radical  operation  be  not  at  hand,  over- 
distention  of  the  bladder  may  b(;  prevented  by  aspiration 
above  the  pubes.  This  is  not  to  be  regarded  as  a  curative 
measure,  and  will  not  prevent  the  leakage  of  urine  into 
the  damaged  tissues,  but  it  may  contribute  to  the  com- 
fort of  the  patient  during  necessary  delay. 

Tlu;  operation  of  election  is  perineal  section,  with  evac- 
uation of  the  blood  clot,  and  if  possible  union  of  the 
divided  ends  of  the  urethra.  There  is  a  growing  tendency 
among  surgeons  to  do  this  operation,  even  in  (rases  in 
which,  under  ether,  an  instrument  can  be  made  to  pass. 
This  comes  from  the  conviction  that  the  amount  of  scar 
tissue  following  the  injury  will  be  less  when  treated  by 
the  open  method,  and  from  the  very  general  experience 
of  the  intractability  of  urethral  strictures  resulting  from 
this  accident. 

The  first  step  in  the  operation  should  be  the  attempt  to 
pass  a  full-sized  sound.  This  will  probably  fail,  but  in 
case  of  success  it  may  be  used  as  a  guide  to  perineal  sec- 
tion. If  it  fails  it  may  still  be  used  as  a  guide  to  the 
point  of  rupture.  The  patient  should  then  be  placed  in 
the  lithotomy  position,  and  a  median  incision  made  in 
the  perineum.  When  the  blood  clot  has  been  evacuated 
and  the  bleeding,  which  is  general  1}'  most  marked  from 
the  posterior  end,  controlled,  search  should  be  made  for 
the  ends  of  the  urethra.  The  anterior  end  can  generally 
be  found  without  difliculty.  as  the  instrument  in  the 
urethra  is  a  direct  guide  to  its  position:  but  the  discov- 
ery of  the  posterior  jmrtion  may  be  a  matter  of  difficulty, 
or  even  impossibility. 

We  cannot  here  go  at  length  into  the  methods  of  search. 
If,  after  a  considerable  search,  the  posterior  fragment 
cannot  be  found,  recoui-se  should  be  had  to  retrograde 


16 


Urln«. 
IJrlne. 


UEFEUENCE  HANDBOOK   OF  THE  MEDICAL  SClEN'CES. 


(f/)  The  Spectrum.  Normal  urine  shows  no  absorption 
bands,  but  the  coefficient  of  light  extinction  varies  in 
diiTerent  regions  of  tlie  spectrum.  In  patholoj^ic  urint^s 
hicmatoporpliyrin.  uroery thrin,  and  urobilin  produce  typ- 
ical spectra  (Si*c  below). 

Odor.— Fresh  normal  urine  lias  a  characteristic  odor 
that  is  not  disagreeable.  The  disagreeable,  so-called, 
urinous  odor  is  due  to  tlie  presence  of  bacterial  decom- 
position products  (probably  ammonia  and  plienols).  Oc- 
cusionally  the  urine  emits  an  odor  of  US  (hydrothio- 
nuria).  Certain  substances  impart  a  characteristic  odor  to 
the  urine  wlien  taken  by  mouth  (valerian,  garlic,  copaiba, 
cubebs,  saffron,  turpentine  [violets],  etc.).  The  peculiar 
o<lor  of  the  urine  after  eating  asparagus  is  due  to  methyl- 
mercapbin. 

Than  SPA  UE^'CY. — Normal  utid  urine  is  clear,  for  the 
normal  acid  and  neutral  salts  of  the  urine  are  all  readily 
soluble  in  water.  Normal  acid  urine  becomes  cloudy  if 
more  quadriurato  is  excret«'<l  thuQ  can  be  dissolveu  in 
the  urinary  water.  Nonnal  alkaline  urine  is  always 
cloudy,  for  the  alkaline  sitlt«  of  the  urine  (i.<?.,  nonnal 
phosphates  and  carbonates  and  diphosphates  of  the  alka- 
line earths)  arc  essentially  insoluble  in  water  or  in  the 
mixture  of  neutral  and  acid  salts  in  solution  in  the  urine. 
The  protcid  constituents  of  clear  urine  are  not  in  true 
solution,  but  in  colloidal  solution;  hence  the  tendency  of 
the  urine  to  filter  with  decreasing  rapidity.  The  scanty 
epithelia,  the  mucin  bo<lies,  and  the  crystals  in  suspen- 
sion in  normal  urine  form  a  fine  cloud  (nubecula)  on 
standing. 

Frcezino  Point  (Cryoscopy). — The  freezing  point  of 
the  urine  may  be  considered  an  index  of  the  osmo-regu- 
lating  function  of  the  kidneys.  The  attempt  has  been 
made  to  utilize  freezing-point  determinations  ("^cryos- 
copy  ")  in  the  diagnosis  of  renal  diseases.  The  results 
obtained  so  far  by  different  investigators  are,  however, 
ambiguous,  even  contradictory,  so  that  this  method  is 
for  the  present  of  subordinate  importance.  This  field  is 
nevertheless  promising,  and  as  soon  as  the  technique  shall 
be  simplitlecl  and  pcirfectcd  cryoscopy  may  become  a 
valuable  laboratory  adjuvant  to  diagno.sis.  for  a  review 
of  the  complete  literature  to  date  see  H.  Strauss :  ZeiUnehr, 
f.  kliii.  Med.,  1902,  vol.  xlvii.,  pp.  mi  to  407. 

Electric  CoNnrcTiviTY. — The  resistance  offered  by 
the  urine  to  the  passage  of  an  electric  current  has  been 
utilized  in  order  to  d(.'termine  the  quantity  of  mineral 
salts  present  in  the  urine.  There  is  without  doubt  a 
connection  between  the  total  ash  of  the  urine  and  its 
conductivity.  Only  those  urinary  constituents  can  be 
estimated  by  detenniuing  the  electrical  conductivity  that 
are  electrolytes,  and  it  might  be  imagined  that  the  large 
number  of  non-electrolytes  that  may  be  present  in  nor- 
mal and  pathological  urines  would  interfere  with  this 
determination.  It  has  been  shown,  however,  that  such 
iKxlies  as  urea,  uric  acid,  even  sugar  and  albumin  in  the 
quantities  ordinarily  present  in  pathologic  urine,  exercise 
only  a  very  small  effect  in  lowering  the  conductivity  of 
the  urine.  The  conductivity  of  the  urine  is  es.sentially, 
therefore,  a  function  of  the  total  mineral  content,  and  the 
determination  has  a  significance  similar  to  that  of  the  de- 
termination of  the  specific  gravity.  It  is,  however,  more 
accurate.  This  method,  when  simplified  as  to  technique, 
will  prove  a  valuable  aid  in  the  determination  of  the 
el i minatory  power  of  the  kidneys  for  inorganic  constitu- 
ents. In  combination  with  siinilar  determinations  with 
the  blood  serum  it  promises  to  throw  much  light  on  the 
pathology  of  renal  insuftlcieucy  and  of  a  variety  of  meta- 
ijolic  disorders. 

(aiEMICAL   EXAMINATION. 

Organic  CoNSTrrrENTS. 

The  ALnu.\fiN8. — Albuminuria. — Phytiological  Albu- 
minuria. Every  urine  contains  traces  of  albumin  that  are 
derive<l  from  cellular  elements.  This  albumin  is  nucleo- 
albumin  and  differs  from  the  albumins  of  the  serum ;  the 
Quantities  normally  present  in  the  urine  are  so  small  that 
they  cannot  be  detected  by  ordinary  tests ;  the  substance 


must  first  be  isolated  from  Urge  quantities.  Every 
albuminuria  of  an  hmnaUtgenir  type  must  be  considered 
pathological,  and  the  conception  of  a  phyttiolrjgiaU  excre- 
tion of  Hcrum-albumin  that  some  authorsa<lvocate  should 
be  discanled.  All  that  the  term  physiolofrical  albumi- 
nuria implies  is  that  a  small  (quantity  of  blood  albumin 
may  occasionally  bo  excreteci  in  ap|)arently  healthy 
subjects;  that  this  albuminuria  may  be  transitory,  and 
that  it  may  lea«l  to  no  serious  conse(iuences.  A  biologic 
phenomenon,  liowever.  because  it  is  innocent,  need  not, 
therefore,  be  physiological.  Tninsiiory  albuminuria  in 
otherwise  healthy  persons  (muscular  exercise,  cold  bath- 
ing, pregnaney,  and  psychics  shock)  must  always  be  at- 
tributed to  circulatory  disturbances  in  the  kidneys  or  to 
slight  nutritional  impairment  of  the  glomerular  or  tubu- 
lar epithelia.  Subject.s  with  such  albuminurias  should 
always  be  considered  pre(lisi)Osed  to  proper  renal  disease. 

Pathological  Albuminuria.  Fluids  containing  albumin 
(pus,  blood,  lymph,  cystic  fiuid,  and  sperma)  may  enter 
the  urine  below  the  kidneys  {albuminuna  npnria  extra- 
re  nnlis  ;  pHcmio-alhuminuria),  or  soluble  albumin  may 
enter  the  urine  within  the  kidneys  from  the  blood  {albu- 
minuria rera-rennliH).  The  two  forms  can  usually  be 
differentiated  without  difliculty.  In  A.  cj-tra-renalta  the 
centrifuged  and  filtered  urine  crontains  only  a  small  pe-r- 
ceutage  of  albumin  as  compared  to  the  number  of  cellu- 
lar elements  in  the  sediment.  If  the  latter  con.sists  of 
pure  pus,  the  albumin  percentage  in  the  filtrate  com- 
pared with  the  number  of  cellular  elements  in  1  nun.*  of 
the  sediment  should  be  as  1:50,000.  If  it  excee<ls  this 
pronortion,  then  the  albuminuria  should  not  be  consid- 
cnKl  due  to  the  admixttiro  of  pus  alone.  In  affections 
of  the  kidneys  that  produce  only  a  slight  degree  of  true 
albuminuria  (contracted  kidney)  the  combination  of  extra- 
renal albuminuria  {e.g.,  cystitis)  and  renal  albuminuria 
may  bo  difllcult  to  recognize.  Here  the  study  of  the 
cellular  sediment,  on  the  one  hand,  of  general  clinical 
symptoms  (heart,  arteries,  and  it'tina),  and  of  certain 
peculiarities  of  the  urine  ((piantity  and  specific  gravity) 
on  the  other,  must  determine  the  diagnosis. 

In  A.  renalis  the  excretion  of  albumin  may  be  due 
to  (1)  inflammatory  and  degenerative  lesions  of  the  renal 
tissues;  (2)  circulatory  disturbances  in  the  kidneys;  (H) 
certain  febrile  dis(»a.ses  (bacterial  toxins  and  lowered  blood 
pressure) ;  (4)  amemia  and  cachexia  (ha'matogenous  albu- 
minuria). Finally,  there  are  certain  forms  of  cyelic  and 
intennittent  albuminuria  of  unknown  etiology  occurring 
in  healthy  subjects  or  in  sufferers  from  very  chronic  types 
of  nephntis. 

In  acute  nephritis  the  percentage  of  albumin  is  high  (as 
high  as  five  per  cent,  although  usually  not  above  one 
percent.).  In  certain  chronic  forms  of  nephritis  the  per- 
centage may  be  e<iually  high.  As  a  nile.  however,  the 
more  chronic  the  nephritis  the  smaller  the  percentage  of 
an)umin.  In  very  chronic  forms  there  may  even  be  no 
albumin  at  all. 

In  true  albuminuria  the  urine  may  contain  tlie  follow- 
ing albumins  alone  or  in  combination:  (I)  8erum-albu- 
min  (serin):  (2)  serum  globulin  (paraglobulin):  (2))  mucin 
(nucleo-albumin):  (4)  albumose;  (5)  peptone;  (6)  fibrin 
(fibrinogen?);  (7)  hemoglobin  (metluemoglobin) :  (8) 
**Bence-Joues  albumin  **;  (0)  histon  and  nucloohiston. 

Serum  Albumin  ami  Olftbulin, — Th<*.He  two  albumins 
almost  invariably  occur  together  in  pathological  urine. 
The  proportion  of  the  two,  the  so-called  ** albumin  quo- 
tient "  (serum-globulin),  varies  greatly  in  different  ciises. 
It  may,  moreover,  differ  not  only  from  tlie  quotient  of 
normal  serum,  but  also  of  the  serum  of  the  nephritic  pa- 
tient. The  tests  for  serum  albumin  and  globulin  may 
be  described  together. 

TentH.     Only  those  four  tests  are  given  here  that  are  of 
value  clinically  and  that  render  it  possible  to  differen- 
tiate these  albumins  from  albumoses.  nucleo-albumins, 
etc.     For  the  numerous  other  albumin  reactions  I  refer 
to  text-books  of  physiological  chemistry. 

1.  The  Nitric  Acid  Test. — A  small  quantity  of  cold  fil- 
tered urine  is  poured  into  a  test  tube  and  a  few  cubic 
centimetres  of  concentrated  nitric  acid  allowed  to  slowly 
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available  sulphuric  acid,  the  excess  appears  as  com- 
pound glycuronate  (see  below).  PbeDoI  is  DOt  found  in 
the  uriue  of  the  new-born,  because  their  intestine  is 
sterile,  nor  is  it  found  in  the  urine  of  animals  whose  in- 
testine is  maintained  sterile  from  birth.  All  local  putre- 
factive and  gangrenous  processes  lead  to  the  elimination 
of  urinary  phenol. 

Phenol  appears  in  quantities  that  vary  from  0.017  to 
0.5  gm.  (Munk)  in  the  urine.  The  average  excretion  is 
0.08  gm.  It  is  more  abundant  on  a  vegetable  than  on  an 
animal  diet.  Phenol  is  increased  in  all  conditions  of 
coprostasis.  particularly  in  the  lower  portions  of  the 
small  intestine  and  in  the  colon ;  in  peritonitis,  in  pysmia, 
in  suppurative  processes,  in  phosphorous  poisoning,  and 
in  diabetes  mellitus.  Tyrosin  and  benzol  given  by 
mouth  also  lead  to  increased  phenol uria.  When  the  urine 
contains  much  indican,  it  also  always  contains  much 
phenol;  but  the  reverse  is  not  the  case.  As  the  methods 
employed  for  determining  phenol  also  include  kresol,  the 
figures  given  really  indicate  the  combined  excretion  of 
the  two  aromatic  alcohols. 

Detection:  Phenol  itself  gives  a  large  number  of  very 
sensitive  tests.  Unfortunately,  however,  more  of  these 
reactions  give  satisfactory  results  with  phenol  as  conju- 

fate  sulphate,  i.e.,  with  urinary  phenol.  In  order  to 
etect  its  presence  the  phenol  must  first  be  liberated  us 
follows:  One  litre  of  urine  is  treated  with  so  much 
HsSOi  that  the  strength  of  the  mixture  is  five  per  cent. 
The  solution  is  then  distilled  until  the  distillate  gives  no 
clouding  with  bromine  water.  This  distillate  contains 
phenol.  The  following  tests  can  be  performed:  {a)  Bro- 
mine water  is  added  until  the  solution  is  yellow ;  on  stand- 
ing a  crystalline,  yellow  precipitate  of  tribromphenol  is 
deposited,  (b)  Millon's  reaction  is  positive  (Millon's  re- 
agent :  Mercury  is  dissolved  in  an  equal  portion  by  weight 
of  sixty-three  percent.  HNO,(4HNO,  -|-8HaO)  first  in  the 
cold,  then  by  wanning.  One  volume  of  this  solution  is 
diluted  with  two  volumes  of  water  and  the  precipitate 
that  forms  filtered  off.  The  clear  filtrate  is  the  reagent). 
With  phenol  this  reagent  gives  a  rose-red  color,  (r)  Phe- 
nol treated  with  sodium  hypochlorite  gives  a  blue  color; 
care  must  be  taken  not  to  add  too  much  hypochlorite. 
(d)  Heating  phenol  with  iodine  and  sodium-hydrate 
solution  to  50  to  OO"*  C.  gives  a  dark -red  amorphous 
precipitate  of  triiodine  phenol.  The  latter  reaction  has 
been  employetl  in  a  quantitative  method  for  deter- 
mining phenols,  the  amount  of  mono-oxybenzols  being 
calculated  from  the  amount  of  iodine  that  is  employed. 
The  method  is  comj)licated  and  does  not  indicate  indi- 
vidual phenols,  but  merely  the  phenols  as  a  group.  The 
reaction  that  occurs  may  be  schematized  by  the  equation: 

CH.OH  +61        =      CeHJsOH     +  SHI 

Pbenol.  Iodine.  Triiodine  pbenol.  Uydriodic  acid. 

Kresol. — Kresol,  as  has  already  been  stated,  is  the 
most  abundant  of  the  phenols,  ^luch  that  has  been  said 
of  phenol,  particularly  in  regard  to  occurrence  and  detec- 
tion and  estimation,  applies  with  equal  force  to  kresol. 
Kresol  is  a  methylated  phenol.  The  relation  between 
the  two  may  be  illustrated  by  the  formulas:  H.CeHj. 
OH,  phenol,  0H,.C«H5.Oll.  kresol. 

There  are  three  kresols  that  are  isomeric,  viz.,  pam- 
kresol,  orthokresol.  and  metakresol,  as  the  vsubstituting 
methyl  group  may  occupy  any  one  of  three  tiilTerent  posi- 
tions in  the  phenol  ring.  Of  the  three?  isomers  para- 
kresol  is  the  most  abundant  in  man;  some  ortlioKresol 
is  usually  also  present.  Metakresol  hfls  so  far  not  been 
found  in  human  urine,  but  it  occurs  in  horses.  The  dif- 
ferentiation of  kresols  from  phenol  is  possible,  but  the 
process  is  complicated.  Clinically  this  dilferentiation  is 
unimportant:  hence  it  will  not  be  described. 

Pyrocatechin,  C«H4(0H)a.  —This  is  a  constant  constitu- 
ent of  human  urine.  It  is  derived  from  pyroeatechu 
acid,  that  is  of  common  occurrence  in  many  plants.  It 
is  excreted  after  the  administration  of  carbolic  acid  or  of 
benzole. 

Urine  containing  pyrocatechin  soon  turns  dark  on 
standing,  provided  the  reaction  is  alkaline.     The  pres- 


ence of  pyrocatechin  mav  be  suspected  if  this  change  in 
the  urine  occurs,  but  hydroquinone  and  alkaptonic  acid 
(see  below)  produce  a  similar  change.  A  few  drops  of 
chloride  of  iron  added  to  the  urine  give  a  dark  green  color 
if  pyrocatechin  is  present.  If  a  little  tartaric  acid  is 
added  and  the  mixture  is  treated  with  ammonia,  the 
urine  first  turns  violet  and  on  addition  of  more  ammonia 
cherry-red. 

Hydroquinone,  C«H4(0H)t. — This  body  only  occurs  in 
the  urine  after  the  administration  of  carbolic  acid  (phe- 
nol), benzol  and  hydroquinone  itself.  It  always  appears 
as  conjugate  sulphate.  Urine  containing  hydn)quinone 
turns  dark  on  standing.  If  urine  containing  hydro- 
quinone is  boiled  with  a  dilute  solution  of  iron  chloride, 
quinon  is  formed,  and  this  body  can  readily  be  recognized 
by  its  penetrating  odor. 

As  pyrocatechin  and  hydroquinone  frequently  appear 
in  the  urine  after  carbolic-acid  poisoning,  it  is  impor- 
tant occasionally  to  isolate  them  from  the  urine  in  order 
positively  to  demonstrate  their  presence.  For  this  pur- 
pose the  urine  is  acidulated  with  hydrochloric  acid, 
heated  for  half  an  hour  on  the  water-bath,  and  after 
cooling  extracted  with  ether.  The  ethereal  extract  is 
repeatedly  shaken  with  sodium-carbonate  solution,  the 
ether  evaporated  and  the  residue  treated  with  small 
quantities  of  a  saturated  sodium  chloride  solution.  This 
salt  solution  takes  up  the  pyrocatechin  or  hydroquinone 
that  may  be  present.  The  solution  is  diluted  with 
water  and  distilled  to  remove  volatile  phenols.  The  resi- 
due is  again  extracted  with  ether  and  the  ether  evapo- 
rated; the  residue  is  dissolved  in  water  and  precipitated 
with  lead  acetate:  the  precipitate  contains  the  pyroca- 
techin, while  the  hydroquinone  remains  in  solution.  The 
precipitate  is  decomposed  with  IlaSOi  and  extractcnl  with 
ether.  From  this  ethereal  solution  pyrocatechin  crystal- 
lizes in  prisms.  The  solution  containing  hydroquinone 
is  treated  with  HaSOi,  heated  with  barium  carbonate, 
and  the  filtrate  extracted  with  ether.  From  the  ethereal 
extract  hydroquinone  crystallizes  in  the  form  of  rhomboid 
crystals  that  can  be  recrystallized  from  benzol  and  melt 
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Indoxyl  (Indican),  CmH,NO.  Indican,  the  sulphate 
of  indoxyl  in  combination  with  sodium  or  potassium, 
was  originally  believed  to  be  identical  with  vegetable 
indican,  the  chromogen  of  the  indigo  plant.  It  has  been 
shown,  however,  that  animal  indican  is  derived  from 
indol  and  is  the  ethereal  sulphate  of  indoxyl,  an  oxida- 
tion product  of  indol,  while  vegetable  indican  is  a  gluco- 
side  of  the  formula  CaoHaiNO,,.  The  relation  of  indol, 
indoxyl,  and  indican  may  be  illustrated  by  the  following- 
scheme  : 
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Indol.  like  the  phenols,  is  a  product  of  the  putrefaction 
of  albuujin  somewhere  within  the  organism.  Conse- 
quently, we  always  find  phenol  in  abundant  quantities 
whenever  indican  is  excreted  in  the  urine.  Inversely, 
however,  the  presence  of  phenol  does  not  necessarily  in- 
(lie^ite  the  presence  of  indican.  In  the  new-born  indican 
is  never  found  in  the  urine.  In  adults  it  is  always  pres- 
ent in  small  quantities.  From  2  to  50  mgm.  of  indigo- 
blue  can  be  isolated  from  the  twenty-four  hours'  urine 
on  a  mixed  diet.  A  meat  diet  h^ads  to  an  increase  of  the 
urinary  indican,  and  a  vegetable  diet  to  a  decrease. 
Pathological ly  indicanuria  is  increased  in  all  conditions 
that  favor  abnormal  intestinal  putrefaction,  particularly 
if  there  is  at  the  same  time  some  stasis  of  the  intestinal 
contents.  Thus  marked  indicanuria  is  common  in  ileus, 
typhoid,  acute  and  chionic  peritonitis,  intestinal  tuber- 
culosis.    In  cholera,  gastric  ulcer,  gastrectasis,  gastro- 
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skatoxyl  (see  above),  certain  drugs,  as  Daphthol,  cam- 
phor, toluol,  meDthol,  oil  of  turpentine,  morphine, 
chloral,  and  many  others.  Some  of  these  bodies  appear 
only  in  combination  with  giycuronic  acid,  others,  as  the 
phenols,  combined  first  with  all  the  available  sulphuric 
acid  to  conjugate  sulphates,  and  with  giycuronic  acid, 
only  after  ail  the  supply  of  sulphuric  acid  is  exhausted. 
The  resulting  compounds  partake  of  the  character  of 
glucosidcs. 

The  conjugate  glvcuronates  are  monobasic  acids ;  all 
rotate  the  plane  of  polarized  light  to  the  left.  The 
different  members  of  this  group,  however,  show  individ- 
ual peculiarities  in  other  respects.  By  hydrolysis  the 
glycuronates  can  be  split  into  free  giycuronic  acid  and 
the  component  alcohol.  In  some  cases  this  disassocia- 
tion  occurs  on  gentle  heating  or  even  at  ordinary  tem- 
peratures, whereas  in  others  boiling  with  dilute  acids  or 
beating  with  superheated  steam  is  necessary.  Some  of 
the  conjugate  glycuronates  reduce  cupric  oxide  in  alka- 
line solution ;  others  do  not.  Some  are  precipitable  by 
lead  acetate  and  others  are  not.  These  differences  are 
determined  by  the  character  of  the  alcohol  in  combina- 
tion with  the  giycuronic  acid  molecule. 

Giycuronic  acid  may  be  considered  an  oxidation  prod- 
uct of  glucose,  the  relation  between  the  two  being  the  fol- 
lowing : 

CH,OH  COOH 

(CH()n)4  __iL_>    (CH0H)4 
COH  COH 


Qluooee. 


Giycuronic  add. 


As  the  greater  portion  of  the  glucose  circulating  in  the 
blood  is  derived  from  the  stored  glycogen,  it  may  be  said 
that  giycuronic  acid  is  derived  from  glycogen  vid  glu- 
cose. The  acid  must  be  formed  in  the  tissues  of  the 
body,  for  if  camphor  or  chloral,  e.g.,  are  administered  to 
a  starving  animal  these  bodies  will  appear  in  the  urine 
as  glycuronates.  It  is  very  probable,  therefore,  that 
giycuronic  acid  in  this  case  is  derived  from  the  stored 
glycogen  in  the  liver  and  muscles.  If  giycuronic  acid, 
moreover,  is  fed  to  animals,  the  glycogen  content  of  the 
liver  is  apparently  spared,  for  aft€r  such  feeding  the 
liver  glycogen  increases.  Another  possible  source  of 
giycuronic  acid  is  chondroitin-sulphuric  acid  (see  under 
** Mucin"),  for  the  latter  can  be  split  into  giycuronic 
acid  and  glycosamin  vtd  chondrosin  by  a  process  of  hy- 
drolytic  disassociation. 

Free  giycuronic  acid  and  its  salts  rotate  the  plane  of 
polarized  light  to  the  right,  whereas,  as  we  have  seen, 
the  aromatic  glycuronates  are  levorotatorv.  As  the  free 
acid,  its  salts  and  esters,  can  reduce  metal  oxides,  glycu- 
ronates may  readily  be  taken  for  glucose.  This  confusion 
may  be  still  more  enhanced  if  phenylhydrazin  compounds 
are  made,  for  the  free  acid  forms  a  crystalline  phenyl- 
hydrazin compound  that  melts  between  114^  and  115**  C. 
Giycuronic  acid  is  not,  however,  fermentable. 

Glycuronates  will  only  be  looked  for  in  urine  that  is 
levorotatory.  In  order  to  demonstrate  the  presence  of 
giycuronic  acid,  the  latter  must  be  liberated  from  its 
compounds.     This  can  be  dcme  as  follows: 

Fifty  cubic  centimetres  of  the  urine  are  treated  with 
so  much  dilute  sulphuric  acid  that  the  strength  of  the 
resulting  mixture  equals  one  per  cent.  The  solution  is 
heated  over  the  free  flame  in  a  porcelain  dish  in  order  to 
bring  about  the  disassociation  of  the  various  giycuronic 
acid  compounds.  Boiling  for  two  or  three  minutes  is 
sufficient.  Without  filtering,  the  orciii  tej^t  is  performed 
as  follows:  A  saturat<*(l  solution  of  orcin  in  conceutmted 
hydrochloric  acid  containing  a  slight  excess  of  orcin  is 
the  reagent.  A  few  drops  of  this  reagent  are  added  to 
the  above  mixture  and  the  solution  boiled  for  one  or  two 
minutes;  a  red  color  should  appear.  If  it  does  not  ap- 
pear after  two  minutes'  boiling,  it  is  useless  to  boil 
longer,  for  by  prolonged  boiling  any  giycuronic  acid 
that  might  have  been  present  would  be  decomposed. 
The  orcin  test  can  only  be  considered  positive  if  certain 


characteristic  absorption  bands  are  found  in  the  spectrum 
(see  Salkowski:  Zeitschr/f.  phys,  Chem,,  1899,  No.  27). 

In  diabetes  the  appearance  of  giycuronic  acid  has 
attracted  much  attention  of  late  years.  As  giycuronic 
acid  is  an  oxidation  product  of  glucose  that  may  "be  con- 
sidered intermediary  between  glucose  and  the  terminal 
products  of  its  disassimilation,  viz.,  COs  and  H^O,  the 
appearance  of  giycuronic  acid  in  the  urine  of  diabetics 
has  been  interpreted  to  signify  incomplete  oxidation  of 
sugar.  Several  writers  go  so  far  as  to  claim  that  a  "de- 
layed Fehling  test  "in  urine  that  is  free  from  glucose  but 
that  contains  giycuronic  acid  is  evidence  of  deficient 
sugar  destruction,  and  should  be  considered  a  warning 
of  impending  glycosuria  and  diabetes.  This  field  is 
promising  and  the  above  hypothesis  very  seductive. 
The  subject  is  not  sufficiently  worked  out,  however,  to 
merit  elaborate  discussion  in  this  place.  I  content  my- 
self with  referring  to  it  thus  briefly.  In  looking  for  giy- 
curonic acid  in  diabetic  urine  the  sugar  should  first  be 
removed  by  fermentation.  If  the  liquid  is  levorotatory 
after  fermentation,  the  presence  of  giycuronic  acid  or 
its  compounds  may  be  suspected;  if  it  still  reduces 
Fehliug's  or  Nylander's  solution,  and  if  it  gives  the 
orcin  reaction  after  boiling  with  one-per-cent.  sulphuric 
acid,  the  existence  of  giycuronic  acid  may  be  considered 
demonstrated. 

Comjjound  GlycocolUt. — Glycocoll  is  amido-acetic  acid. 
It  combines  with  certain  aromatic  decomposition  prod- 
ucts of  the  albumins  that  are  formed  in  the  intestinal 
tract  by  putrefaction  or  in  the  proper  tissues  by  per- 
verted katabolism — the  resulting  compounds  appear  in 
the  urine  as  compound  glycocolls.  The  two  most  im- 
portant members  of  this  group  are  hippurie  acid  and 
phenaeeturic  acid,  the  former  a  compound  of  phenyl- 
propionic  acid  (after  its  oxidation  to  benzoic  acid)  with 
glycocoll,  the  latter  a  compound  of  phenylacetic  acid 
with  glycocoll. 

Hippurie  Acid.  The  source  of  the  glycocoll  entering 
into  the  composition  of  hippurie  acid  is  obscure.  It 
may  be  formed  from  albuminous  putrefaction,  as  all 
albumins  contain  a  glycocoll  radical.  The  phenylpro- 
pionic  acid  and  its  oxidation  product,  benzoic  acid,  are 
derived  from  the  degradation  of  albumins  by  intestinal 
putrefaction.  In  addition  certain  articles  of  diet— in 
particular,  certain  vegetables — contain  bodies  like  cin- 
namic  and  quinic  acid,  toluol,  etc.,  which  may  lead  to  the 
formation  of  benzoic  acid.  We  find,  therefore,  that  the 
elimination  of  hippurie  acid  is  greater  on  a  vegetable  diet 
than  on  a  meat  diet,  greater  in  herbivora  than  in  camiv- 
ora.  The  excretion  of  hippurie  acid  in  camivora  is  ex- 
clusively due  to  the  intestinal  putrefaction  of  albumins. 
In  man  the  ingestion  of  cranberries,  plums,  prunes,  leada 
to  an  increased  excretion  of  hippurie  acid.  The  total 
hippuric-acid  excretion  may  fluctuate  from  0.1  to  1  gm. 
a  day.  The  normal  average  excretion  on  an  ordinary 
mixed  diet  containing  more  of  the  above-named  fruits 
may  be  placed  at  0.6  gm. 

Test. — In  order  to  demonstrate  the  presenceof  hippurie 
acid  in  the  urine  it  is  necessary  to  isolate  it.  The  best 
method  for  the  isolation  of  hippurie  acid  on  a  small 
scale  is  that  recommended  by  Bunge  and  Schmiedeberg. 
About  .500  c.c.  of  the  urine  are  rendered  alkaline  with 
sodium  carbonate,  evaporated  almost  to  dryness,  and  the 
residue  repeatedly  extracted  with  alcohol.  The  alcohol 
is  driven  off,  the  watery  residue  acidified  with  HCl  and 
repeatedly  extracted  with  acetic  ether.  The  acetic  ether 
extnu't  is  decanted  off  and  washed  with  water,  then 
evaporated  at  a  low  temperature.  The  residue  contains 
hippurie  acid  and  any  benzoic  acid  or  fat  that  may  1k» 
prest*nt  in  the  urine.  If  the  residue  is  treated  with  pe- 
troleum ether,  these  impurities  can  be  removed  and  puiv 
hippurie  acid  remains  behind.  The  hippurie  acid  is  then 
cry  still  li  zed  from  warm  water  at  So*'  C. 

The  crystals  of  hippurie  acid  can  be  recognized  from 
their  form,  for  they  constitute  milk-white,  semitranspar- 
ent.  (juadrilateral  prismsand  columns  that  are  frequently 
united  to  form  rosettes.  Ondry  distillation  (».«.,  on  heat- 
ing in  a  dry  test  tube)  hippurie  acid  first  melts  to  an 
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To  the  second  distillate  is  added  an  excess  of  a  one- 
tentb  normal  iodine  solution  (12.685  gm.  of  iodine  to  1,000 
c.c.)  and  then  drop  bv  drop  so  much  of  a  flftv-per-cent. 
solution  of  sodium  hydrate  that  the  color  of  the  iodine 
disappears  completely  and  the  yellow  iodoform  precipi- 
tate appears.  The  mixture  is  thoroughly  shaken  and 
allowed  to  stand  for  five  minutes.  The  liquid  is  now 
acidified  with  concentrated  hydrochloric  acid.  The  fluid 
turns  brown  from  the  iodine  in  excess  that  is  libenited. 
This  excess  is  titrated  with  a  solution  of  sodium  thiosul- 
phate  (one-tenth  normal,  i.e.,  containing  24.8  gm.  of  the 
salt  to  1,000  c.c.  of  water),  using  starch  solution  as  an  in- 
dicator. The  starch  should  not  be  added  until  the  liquid 
has  l)e(!omo  faint  yellow  on  addition  of  a  sufficient  quan- 
tity of  the  thiosulphatc.  As  soon  as  the  mixture  turns 
blue,  the  thiosulphatc  is  slowly  added  drop  by  drop  until 
finally  the  blue  color  disappears.  Every  cubic  centi- 
metre of  the  sodium  thiosulpliate  solution  corresponds  to 
a  cubic  centimetre  of  the  iodine  solution.  The  number 
of  cubic  centimetres  of  the  former  employed  in  the  titra- 
tion can,  therefore,  be  subtracted  from' the  amount  of 
iodine  solution  added  to  the  distillate  in  order  to  give 
the  amount  of  iodine  consumed  in  the  reaction.  Tlie 
figure  obtained  multiplied  by  0.967  indicates  the  number 
of  milligrams  of  acetone  present  in  the  amount  of  urine 
employed  for  the  estimation. 

P10.MKNTS. — Indican,  indigo-red  and  skatol-red,  alkap- 
tone,  pyrocatechin,  hydroquinone  haveali*eady  been  dis- 
cussed. The  rare  or  clinically  unimportant  pigments 
urochrome,  uromelanin.  humin  bodies,  uroerythrin,  uro- 
rosein,  urorubrohaematin,  urofuscohn?mntin,  and  the 
large  number  of  undefined  urinary  pigments  cannot  be 
described  in  this  article.  The  following  urinary  pig- 
ments are  import^int:  (1)  The  bile  pigments  (and  bile 
acids) ;  (2)  urobilin ;  (3)  melanin ;  (4)  hsematin ;  (5)  hsema- 
toporphyrin. 

The  BiU  Pigments  {and  Bile  Acids)  {Choluria). — (a)  Bile 
pigments  are  never  found  in  normal  urine.  They  appear 
in  the  urine  whenever  there  is  stasis  of  bile  and  diape- 
desis  of  bilirubin  from  the  bile  cliannels  into  the  lymph 
spaces  and  blood-vessels  of  the  liver  ("hepatogenous** 
icterus).  Thus  choluria  is  one  of  the  signs  of  occlu- 
sion or  stenosis  of  bile  duct*^,  impairment  of  the  dia- 
phragmatic excursions,  thrombosis  of  the  portal  vein, 
etc.  Some  formsof  choluria  are  due  to  so-called  **haBma- 
togenous  **  icterus,  i.^*.,  thedevelopmeutof  bile  pigments 
from  the  bloo<i  pigment  of  extravasations,  haematomata, 
etc.  The  writer  has  shown  that  bile  pigments  ctin  be 
formed  outside  of  the  liver  whenever  hfcmoglobin  under- 
goes liisiniegration  in  the  tissues.  The  appearance  of 
bile  pigment  in  the  urine  by  no  means,  therefore,  always 
indic^.tes  an  affection  of  the  liver  or  of  its  ducts  and  ves- 
sels. 

Urine  continuing  bile  pigment  is  usually  yellowish  or 
greenish-brown.  The  fuaui  that  forms  on  shaking  the 
urine  is  usually  yellow,  even  if  the  urine  only  contains 
very  minute  (quantities  of  pigment.  The  only  bile  pig- 
ment that  is  found  iu  freshly  voided  urine  is  bilirubin. 
The  other  bile  pigments — viz.,  biliverdin,  bilifuscin,  and 
biliprasin — ilevelop  secondarily  from  bilirubin  if  the  urine 
is  allowed  to  stand.  All  the  bile  pigment  voided  in  the 
urine  may  occasionally  be  found  in  the  sediment.  The 
differentiation  of  the  different  bile  pigments  is  clinically 
unimportant.  Of  the  many  chemical  tests  for  bile  pig- 
ment oidy  the  two  most  practical  ones  will  be  described. 

(I)  Qmelin's  Test. — A  few  cubic  centimetres  of  yellow 
nitric  acid  are  super|>ose<l  in  a  test  tube  with  an  equal 
volume  of  urine.  If  bile  pigment  is  present,  a  grern  ring 
will  form  at  the  plane  of  contact,  in  addition  usually  to 
a  number  of  other  multicolored  zones.  Only  the  grern 
color  is  characteristic  for  bile  pigment  (biliverdin).  The 
urine  must  be  free  from  alcohol,  as  this  substance  also 
gives  a  bluish-green  ring  with  nitric  acid.  Rosenbach 
has  described  a  convenient  modification  of  the  test.  A 
piece  of  filter  paper  is  moistened  with  the  urine  to  be 
tested  and  a  drop  of  yeUow  nitric  arid  placed  on  the 
paper;  a  number  of  concentric  colored  rings  form  around 
the  drop,  and  again  only  a  green  ring  is  cliaracteristic 


for  bile  pigment.  Large  quantities  of  albumin  in  the 
presence  of  small  quantities  of  pigment  interfere  with 
Omelin's  test;  they  had  better,  therefore,  be  removed. 
Small  quantities  of  albumin  in  the  presence  of  large 
quantities  of  pigment  do  not  interfere. 

(2)  Huppert's  Test  for  very  Small  Quantities  of  Bile 
Pigment. — Ten  cubic  centimetres  of  the  urine  are  treated 
with  lime  water.  The  precipitate  is  removed  by  filtra- 
tion and  brought  into  a  test  tube  containing  sulphuric- 
acid  alcohol.  The  suspension  is  acidified  with  a  few 
drops  of  sulphuric  acid  and  heated  to  boiling.  If  bile 
pigment  is  present,  the  liquid  turns  green.  Again,  tlie 
green  color  is  important;  indican  may  give  a  yellowish 
or  reddish  color,  but  only  bile  pigment  gives  a  green  tint 
to  the. alcoholic  solution. 

(b)  Bile  acids  in  the  urine  are  always  pathological 
They  usually  appear  together  with  bile  pigment  and 
possess  the  same  clinical  significance  (see  above).  It  is 
useless  to  attempt  the  direct  demonstration  of  bile  aids 
in  the  urine,  as  the  most  typical  reaction  for  bile  acids, 
viz. ,  Pettenkofer's  reaction,  is  given  by  a  number  of  other 
normal  ingredients  of  the  urine.  The  bile  acids  must, 
therefore,  fii-st  be  isolated  as  follows:  Albumin,  if  pres- 
ent, is  removed  by  coagulation;  the  coagulate  filtered 
off  and  the  filtrate  evaporated  to  dryness,  the  residue 
extracted  with  absolute  alcohol,  the  alcoholic  extract 
diluted  with  water  and  precipitated  with  basic  lead  ace- 
tate and  ammonia,  the  precipitate  filtered  off,  extracted 
with  absolute  alcohol  and  filtered  hot.  This  solution 
contains  any  bile-acid  salts  that  may  be  present  and  can 
be  submitted  to  the  following  tests: 

(1)  Pettenkofcr's  Reaction  (modified  by  Cdranszky). — 
In  the  original  Pettenkofer  test  cane-sugar  and  sulphuric 
acid  were  employed.  Since  it  was  shown  that  the  sugar 
wasconverted  'm\.o furfurol  by  theactionof  the  sulphuric 
acid  and  tliat  the  furfurol  gave  rise  to  the  typical  color 
reaction  with  bile  acid,  Udranszky  advised"  the  use  of 
furfurol  in  the  first  place.  One  cubic  centimetre  of  the 
bile-acid  solution  is  treated  with  one  drop  of  a  one- 
tenth-per-cent.  solution  of  furfurol  and  slowly  super- 
posed upon  1  c.c.  of  concentrated  sulphuric  acid,  care 
being  ttiken  by  immersing  the  tube  in  cold  water  to 
prevent  too  great  heating  of  the  mixture.  A  purple 
color  appeare  at  the  plane  of  contact  that  gradually  ex- 
tends upward  into  the  superposed  solution ;  on  standing, 
the  color  turns  bluish.  In  alcoholic  solution  a  green 
fluorescence  is  seen.  The  pigment  gives  a  typical  spec- 
trum, viz.,  two  bands,  the  one  near  F,  the  other  between 
D  and  E,  near  E. 

(2)  Platner's  CrysUds. — An  attempt  may  be  made  to 
obtain  crystals  of  the  bile  acids  hy  evaporating  the  solu- 
ti<m  with  soda,  extracting  the  residue  with  absolute  alco- 
hol, and  adding  enough  ether  to  produce  a  slight  cloud- 
ing. On  standing,  Platner's  crystals  of  the  srxlium  salts 
of  the  bile  acids  form.  These  may  further  be  identified 
as  above  or  by  testing  their  effect  on.  the  heart  of  a 
curarized  frocr  (retardation). 

n-oAiV/'/i.— Normal  urine  never  contains  urobilin.  It 
does,  however,  contain  the  chromogen  of  urobilin,  viz., 
urobilinogen,  from  which  urobilin  develops  by  the  action 
of  sunlight.  Only  very  minute  quantities  of  urobilin 
(urobilinogen)  arc  found  in  normal  urine  (not  more  than 
from  20  to  130  mgm.  in  the  quantity  passed  by  a  healthy 
adult  in  twenty-four  hours).  The  high  figure  (180  mgm.) 
is  only  obtained  if  the  urine  is  firat  allowed  to  stand  so 
that  all  the  urobilinogen  it  contains  is  converted  into 
urobilin.  Urobilin  is  produced  in  the  bowel  by  putre- 
faction, i.e.,  directly  by  the  action  of  reducing  bacteria 
on  bile  pigments.  Consequently  the  excretion  of  urobilin 
is  increa^  if  intestinal  putrefaction  is  great.  It  is  ab- 
sent from  the  urine  of  the  new-bom  (first  to  third  day) 
because  the  intestinal  contents  remain  sterile  for  some 
time.  It  is  also  absent  from  the  urine  if  the  entrance  of 
bile  into  the  intestine  is  prevented  (occlusion  of  the  bile 
ducts  as  by  carcinoma  of  the  gall  bladder  or  pancreas, 
catarrhal  swelling,  etc.).  In  these  diseases,  therefore,  the 
absence  of  urobilin  from  the  urine  may  be  of  diagnostic 
value.     Urobilin  is  increased  whenever  haemolyais  oocun 
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Occurs  in  alkaline  or  neutral  urine;  (2)  in  concentrated 
alkaline  urine:  (8)  in  neutral  or  slightly  acid  urine  con- 
taining large  quantities  of  calcium  pbosplmte:  (4)  chiefly 
in  alkaline  urine,  particularly  after  animoniacal  fermenta- 
tion. It  may  also  occur  in  feebly  acid  urine.  NeedleM 
to  say  that  several  of  these  phosphates  may  and  often  do 
occur  together. 

LeuciN  AND  TTROsrN  (sec  Fig.  4868).— Leucin  and 
tynisin  usually  occur  together.  The  microscopical  ap- 
pearance  is  characteristic.  They  appear  in  the  urine  m 
acute  yellow  liver  atrophy,  in  phosphorus  poisoning,  and 
in  a  number  of  infectious  diseases. 

Chemically  leucin  crystals  can  be  recognized  by  evap- 
orating the  crystals  with  HNOi  on  a  piece  of  platinum 
foil.  A  colorle&s  residue  remains  that  furmsan  oily  mass 
when  touched  with  a  solution  of  KOH. 

Tyrosin  treated  in  the  same  way  with  HNOi  forms  a 
yellow  residue,  that  treated  with  NaOH  gives  a  reddish 
color.  If  tlie  mixture  is  evaporated  to  dryness  a  brown- 
bhick  mass  remains. 

Or  the  crystals  of  tyrosin  may  be  dissolved  in  hot  water 
and  the  solution  treated  with  KNO9  and  HgNOs.  The 
liquid  turns  dark  red  and  precipitates  a  red  sediment. 

Cystin  (see  Fig.  4868,  also  section  on  •*Cj'stinuria" 
above). — The  appearance  of  cystin  crystals  calls  for  chem- 
ical analysis  of  the  urine  for  cystin  and  quantitative  esti- 
mation of  the  cystin  excretion. 

Othkr  Unokoanizro  riiiNARY  Srdiuents  may  be 
mentioned  for  completeneRs'  sake.  They  have  no  clinical 
ftigniticance  whatever.  The  microscopic  appearance  of 
sediments  of  hippurie neid.  cht^tfrin,  fattp  crystals,  urea 
nitrate,  occasionally  fonning  on  addition  of  HNOt  to  the 
urine,  and  fat  globules  (Fig.  4869),  should  l)e  familiar  to 
the  clinician  in  order  to  avoid  confusion  with  more  im- 
portant sediments. 

Urinary  se<liments  may  also  contain  xanthin,  blood 
pigment,  bile  pigment,  indigo,  and  numerous  accidental 
contaminations.  Alfred  C.  Crojtan. 

URISOLVIN  is  a  mixture  of  acid  lithium  citrate  and 
urea,  used  in  0.2  gm.  (gr.  iij.)  dose  as  a  diuretic  and  uric- 
acid  solvent.  W,  A.  Bastedo. 

UROPHERIN,  theobrominelithium  salicylate,  lithium- 
diuretin,  C,n,N«0,Li-f  C.HiOH.COOLi.  is  prepared  by 
mixing  tlutobromine  with  the  hydroxide  and  salicylate  of 
lithium.  It  is  a  white  powder  soluble  in  five  parts  of 
water,  and  differs  from  diuretin  only  in  the  substitution 
of  lithium  for  sodium.  It  is  strongly  diuretic  in  1  gm. 
(gr.  XV.)  doses  repeated  frequently. 

Vropherin  beazi»ate  is  prepared  from  the  benzoate  of 
lithium  instead  of  the  salicylate.  W,  A.  liastedo. 

UROSIN,  lithium  quinate.  is  made  by  mixing  quinic 
acid,  which  tends  to  prevent  the  formation  of  uric  acid, 
with  lithium  citrate,  which  is  a  uric-acid  solvent.  It  is 
held  by  Weiss  and  by  Stern feld  to  be  almost  specific  in 
attacks  of  gout.  The  dose  is  0.5  gm.  (gr.  viij.),  fre- 
quently repeated.  li'.  A.  Bastedo. 

UROTROPIN,  hexamethylene-tetramine.  aminoform, 
cystamine.  cystogen,  formin.  ammonio-formaldehyde, 
etc..  (Ci{«)flN4,  is  made  by  combining  six  molecules  of 
formaldehyde  with  four  of  ammonia.  It  forms  rhom- 
boidal  crystals  of  neutral  or  faintly  alkaline  reaction, 
and  is  soluble  in  1.2  parts  of  water,  slightly  in  alcohol, 
and  scarcely  at  all  in  ether.  In  tlie  urine  it  may  be 
detected  by  the  fonnation  of  an  orange  precipitate  with 
a  tew  drops  of  a  stitu  rated  solution  oibromine. 

Intro<luced  in  1805  by  Boitlet,  this  remedy  has  come 
into  universal  use  as  a  urinary  antiseptic.  It  is  very 
rapidly  absorbed,  Casper  finding  it  in  tlie  urine  in  ten 
minutes:  usually  the  urine  continued  to  give  off  formal- 
dehyde for  several  days.  In  a  few  cases  no  formaVde- 
byde  was  demonstrable  though  urotropin  was  consUmt- 
ly  excreted,  and  Citnm  calls  attention  to  the  fact  that 
formaldehyde  is  sometimes  not  liberated  in  strongly 
alkaline  urine.    The  blood  of  a  rabbit,  to  which  Casper 


admioistered  urotropin  hypodermically,  was  shown  to 
contain  formaldehyde. 

The  drug  has  been  recommended  as  a  diuretic,  a  uric- 
acid  solvent,  and  a  urinary  antiseptic  and  acidifier. 
Thompson  considera  its  diuretic  powers  to  lie  very  slight, 
thotigh  otlier  obHc^rvers  report  considerable  increase  In 
the  flow  of  urine  following  large  doses.  As  a  uric  acid 
solvent  Casper  found  that  neither  a  u^otnipin  solution 
nor  the  urine  of  a  patient  taking  urotropin  bad  any 
effect  in  vitro,  lie  dis(.*overed  accidentally,  however, 
that  it  caused  complete  cessation  of  all  visible  phosphate 
excretion  in  a  case  of  pliospliaturia. 

It  is  in  bacterial  conditions  of  the  urine,  however,  that 
urotropin  finds  its  chief  indication.  In  typhoid  fever 
tiiere  is  much  evi<lencc  that  the  bacilli  are  prevented 
from  developing  in  the  urine;  at  Johns  Hopkins  Hospital 
the  typhoid  bacilli  did  not  completely  disappear  from  the 
urine,  but  were  much  diminished  in  numbers.  Osier 
recommended  the  drug  very  highly  in  typhoid  cystitis. 
In  suppurative  pyelitis  and  c>stitis  urotropin  lias  the 
power  of  greatly  lessening  bacterial  action,  while  at  the 
same  time  it  tends  to  diuiiniHh  the  alkalinity  or  increase 
the  acidity.  When  the  urine  is  stroncfly  alkaline  it  some- 
times fails  to  act.  Cohn  found  no  improvement  in  tu- 
berculous cystitis  or  in  cystitis  following  acute  gonor* 
rhcpa.  but  Bangs  and  others  advise  its  routine  employ- 
ment in  gonorrhcra,  as  it  tends  to  keep  the  urine  anti.neptio 
and  to  IcHHcn  the  tendency  of  the  gonococcus  to  invade 
the  posterior  urethra  and  bladder.  A.  H.  Elliott,  of 
Chicago,  gives  up  to  6  gm.  (3  iss.)  a  day,  though  noting 
that  the  acidity  of  the  urine  may  be  so  increased  thereby 
as  to  cause  irritation.  But  there  are  a  numlKT  of  reports 
of  vesical  irritation,  hfematuria,  and  even  meliena  follow- 
ing much  smaller  doses.  W.  I^angdon  Brown  reports 
two  cases  of  vesical  hu?maturia  from  ten  grains  three 
times  a  day  for  eight  days.  Morton  noted  burning  in  the 
urelhraand  frequent  micturition  from  twenty-four  grains 
a  day.  Biss,  in  three  hundred  and  eleven  typhoid  cases, 
noted  irritation  and  slight  hecmnttiria  twice.  The  general 
opinion  seems  to  bo  that  the  blood  comes  from  the  blad- 
der and  not  from  the  kidneys,  though  it  is  advised  not  to 
employ  the  drug  in  cases  of  nephritis.  Eastman  noted 
lowering  of  temperature  and  pulse.  The  ordinary  dose 
of  urotropin  is  0.2-0.5  gm.  (gr.  iij.-viij.),  and  Nicolaier 
advises  that  1.5  gm.  (gr.  xxiij.)  a  day  should  not  be  ex- 
cee<led.  It  is  best  administered  with  plenty  of  water  in 
small  doses  frequently  repeated. 

Loebisch  has  proposed  the  employment  of  urotropin  as 
an  intestinal  disinfectant,  its  administration  in  intestinal 
putrefaction  being  more  promptly  follower!  by  absence 
of  indican  in  the  urine  than  is  the  case  with  saloi  and 
other  muclitised  drugs.  It  is  absorbed  very  rapidly, 
however,  and  practically  all  of  it  is  excreted  in  the  urine; 
so  it  hardly  seems  probable  that  appteciable  (piantitiesof 
it  can  act  in  the  inti'stine.  Joseph  Eastman  thinks  it  may 
prove  of  value  in  puerperal  sepsis.  W,  A.  Bastedo, 

URTICARIA.— Urticaria  is  an  affection  of  the  skin  of 
w^hich  the  salient  characteristic  is  the  occurrence  of  pecul- 
iar lesions  called  wheals.  The  description  of  wheals 
therefore  covera  in  large  part  the  objective  symptoms  of 
urticaria. 

A  wheal  is  a  circumscribed  elevation  of  the  skin  due  to 
ofdema  of  the  corium.  A  typical  wheal  is  the  lesion  pro- 
duced in  the  average  individiial  by  the  bite  of  a  mosquito 
or  fiea.  The  typical  wheal  is  slightly  elevated,  sharply 
circumscribed,  with  a  flat  or  rounded  surface,  and  of 
irregular  or  oval  outline.  The  centre  is  usually  pale  and 
bloodless,  but  around  this  pale  elevated  centre  there  is 
an  erythematous  halo.  The  pressure  of  the  edge  of  the 
finger  nail  on  a  wheat  causes  a  slowly  disappearing  pit- 
ting, as  in  other  o'dema.  The  development  of  a  wheal 
takes  place  suddenly.  The  first  evidence  of  ft  is  a  rapid- 
ly appearing  erythematous  spot  which  itches,  and  upon 
which  there  Suddenly  develops  a  fiut.  crdi*inaloii8  swell- 
ing. The  whole  evolution  of  the  lesion  may  occur  in  A 
few  seconds.  The  duration  is  usually  sliort,  from  a  few 
minotea  t4i  un  hour  or  two,  though  occasionally  the  le- 
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difturtNUBoe  fticli  m  occun  in  other  forms  of  acute  iirti- 
Cftrift,  and  tvpicaJ  urticarial  wlieaU  oiay  aooompany  or 
alternate  wuli  these  giatit  lcsir>Ds. 

Giaot  urticaria  is  frequeotljr  described  as  a  separate 
disease  uofler  tlie  title  of  Aociofieiiroiic  (Edema,  or 
Acute  Circumscritied  (Edema.  It  presents,  however,  no 
essential  differenrre  from  other  forms  of  urticaria.  Its 
eiUtUtgy,  its  Cifurm%  and  the  fact  of  its  being  frequently 
accompanied  liy  ortWimry  urticarial  lesions  sliow  its  es- 
sential rehitionship  to  urticaria,  and  for  that  reason  it  is 
included  Itere.  All  tliat  is  to  l*e  raid  about  etiology, 
pathology,  prognn^is,  and  tn'atnient  of  other  forms  of 
urticaria  applies  with  uncHKential  variations  to  giant  urti- 
caria or  angioneurotic  af<lenia.  The  orighiul  deHcription 
of  this  condition  is  usually  credited  to  iluincke  { j/onat- 
tiwftef.jmiki.  Venn,  v,  Hyph.,  1882).  The  condition, 
however,  liail  lie<fn  ac^'uruti/ly  df.ficritied,  and  its  character 
recognized  previouMly.  by  Oannister  {Chicafjo  Medical 
lieviem,  June  2^ltli.  ix«()). 

Etioi/kiy. — Urticaria  f>ccur»  at  any  time  of  life,  but  is 
most  frequent  in  cliiMhcKxl.  Among  young  children 
acut<!  attiu'kft  of  urticaria  are  wary  common,  as  a  result 
of  imprudent  eating  or  slii^lit  disturlMiuce  of  digestion. 

In  iiirwt  urticarias  twofm'U^>rH  standout  prominently  in 
tlie  etiology,  Tlie  first  is  individual  preflisposition ;  tlie 
Sffcond  is  the  presence  of  w»me  toxic  siilwtance  which 
disturbs  the  Im-al  vaw)- motor  tone.  There  are  other  fr)rm8 
of  urti(raria  besides  thoM.*  due  \o  the  disturbance  of  the 
vasomotor  inerhanisin  of  the  skin  by  toxic  substances, 
but  they  are  relatively  few. 

L'nderlylng  the  development  of  urticaria  from  all  sorts 
of  causi's  is  individual  predisrK>Miti(m.  In  certain  indi- 
viduals urticiiria  can  be  prrMluce<l  by  the  most  trivial 
caus(;s,  such  as  the  (;rawling  of  a  ct.lerpillar  upon  the 
skin,  or  the  ingestion  of  the  nduutest  rpiantity  of  some 

fiarticularsubsUuiee.  Iti other  individuals  lis  occurrence 
M  unknown.  So  vi(»]ent  an  irritant  a^  even  the  sting  of 
a  lx*e  may  not  produce  the  smalU  st  wheal. 

The  caus4's  of  urtlearia  may  be  divided  into  lc>cal  and 
constitutional.  Among  the  load  causes  of  urticaria  are 
especially  to  be  mentioned  the  biles  of  parasites,  Mich 
as  tleas.  mos(piitrH;H,  the  various  forms  of  pediculi.  bed- 
bugs, and  the  stings  of  wasps  and  bees.  The  lesions 
may  also  be  caused  by  (tont4i(!t  with  stinging  nettle,  jelly 
flsh,  or  catertiillars. 

The  constitutional  caus<-s  of  urticaria  are  numerous, 
but  tli<*y  ar(!  largely  coinprelicndMl  under  various  forms 
of  intoxication.  In  certain  individuals  tlie  ingestion  of 
a  imrticular  article  of  food  or  of  a  particular  medicine  is 
followed  by  the  development  of  an  acute  outbreak  of 
urticaria.  Among  food-HtufTs  that  may  caus(^  urticaria 
are:  oysters,  crabs,  lobsters,  and  other  shell  lish ;  pork, 
Hausag(',  and  other  similar  highly  seasoned  meats;  mush- 
r(M)ms,  strawberries,  tomatoes,  ciicumbcrs,  and  nuts. 
Among  medi(!ines:  opium,  chloral,  tiie  salicylates, 
copaiba,  cubebs,.  (|uinin(\  turpentine,  valerian,  aiul 
various  coal-tar  products.  The  most  fre(|uently  olTend- 
ing  substances  among  the  above  perhaps  are  Khell  fish 
and  stmwberries,  opium,  quinine,  (M)paiba.  and  cubebs. 
Another  form  of  intoxication  from  without,  which  is 
now  a  very  common  (viuwr  of  urticaria  and  is  a  connect- 
ing link  between  the  caus(>s  of  urticaria  introduced  from 
without  and  those  developed  within,  is  that  from  the 
antitoxins.  Urticaria  is  the  most  fn>(|uent  cutaneous 
manifestation  following  the  use  of  diphtheria  antitoxin. 
Scmiewhut  similar  are  the  urticarias  whi(;h  have  been 
described  from  the  alisorption  of  hydatid  fluid. 

The  forms  of  intoxication  from  within  which  may 
cause  urticaria  are  numerous,  but  far  and  away  the  most 
important  Is  auto-intoxic4ition  arising  from  the  gastro- 
intestinal tract.  Over-eating,  constipation,  and  d(>fective 
elimination  arc  the  group  of  factors  most  freipiently  seen 
in  the  causation  of  urticaria.  Disturbances  of  the  liver, 
particularly  thoM  which  are  accompanied  by  the  pres- 
ence of  bile  in  the  circulation,  are  at  times  responsible 
for  outbreaks  of  urticaria.  And  the  conditions  w  hich  are 
vaguely  described  under  lithsmia,  gout,  and  rheuma- 
tism, of  which  the  essential  characteristic  is  a  disturbance 


of  the  balance  between  aasnnilation  and  excretion  or  the 
presence  of  suboxidatkni  products  in  the  blood,  are  fre- 
quently responsible  for  chronic  urticarias.  Urticaria  is 
also  at  times  a  result  of  malaria,  and  Matas  has  reported 
a  case  in  which  outbreaks  of  urticaria  seemed  to  take  the 
place  of  tlie  usual  malarial  attacks.  Ansmia  is  a  factor 
which  luis  to  be  freuuently  combated  in  the  manage- 
ment of  urticaria,  and  it  occurs  also  at  times  in  connec- 
tion with  albuminuria  and  glycosuria. 

After  autointoxication,  in  the  etiology  of  urticaria, 
come  the  various  factors  which  may  be  included  under 
the  head  of  the  nervous  causes  of  urticaria.  The  con 
dition  is  seen  with  considerable  frequency  as  a  result  of 
the  nervous  disturbances  accompan3'ing  disorders  of  the 
genit^)-urinarv  tract,  in  pregnaccy,  at  menstruation,  and 
during  lactation.  It  is  excited  at  times  by  violent  emo- 
tional disturbances,  as  grief,  the  dread  of  some  impend- 
ing crisis,  or  the  shock  of  surgical  operations.  In  par- 
ticularly unstable  individuals  it  may  occur  from  such 
slight  mental  disturbances  as  anger,  confusion,  or  sur- 
prise. Its  occurrence  as  a  result  of  rectal  worms,  phi- 
mosis, and  similar  forms  of  local  irritation  seems  to 
indicate  that  at  times  it  is  due  to  reflex  nervous  irrita- 
tion. The  occurrence  of  urticaria  in  connection  with 
nervous  diseases  is  well  recognized.     This  is  rather  fre- 

?ueut  in  functional  nervous  disturbances  like  hysteria. 
t  is  rarer  in  connection  with  organic  diseases  of  the 
centml  nervous  system. 

Patholoov. — Urticaria  is  distinctly  an  angioneurotic 
disturbance.  There  is  a  temporary  disturbance  of  the 
vaso-niotor  control  which  results  in  a  dilatation  of  the 
capillaries  of  the  part  and  local  hypenemia.  There  is  a 
rapid  outpouring  of  serum  into  the  tissues  producing  an 
intense  a»dema.  This  shows  as  a  swelling  of  the  skin 
which  at  first  is  pink,  but  as  the  pressure  becomes  greater 
the  blood  is  driven  out  of  the  capillariesat  the  centre  and 
there  develops  a  pale  bloixlless  area  surrounded  by  a  halo 
of  hyperjcmia.  ilicroscopically  the  tissues  show  the  evi- 
dences of  intense  serous  cllusion  with  more  or  less  diape- 
desis  of  leucocytes. 

I)r.\(SN()sis. — The  diagnosis  of  typical  urticaria  oflPers 
no  difliculties.  Indeed  this  is  usually  made  without  the 
physician's  aid.  The  nirer  varieties  of  urticaria,  urti- 
caria ha-morrhagica,  urticaria  bullosa,  and  angioneurotic 
cedeina,  may  lead  to  sonic  confusion.  In  the  first  two 
typ<'S  there  are  usually  evidences  of  typical  urticaria 
sutlieiently  manifest  to  give  the  key  to  the  diagnosis.  In 
angioneurotic  cedenia  or  giant  urticaria  the  suddenness 
of  its  onset,  its  rapid  development,  the  freedom  from 
pain,  and  the  accompanying  evidences  of  typical  urti- 
ciiria usually  make  the  diagnosis  from  cellulitis,  with 
which  it  is  most  likely  to  be  confu.sed,  easy.  The  diag- 
nosis of  urticaria  in  itself,  however,  is  the  smallest  part 
of  the  problem  with  which  one  has  to  deal  in  the  cases. 
The  far  more  dilbcult  part  is  the  determination  of  the 
causative  factors.  This,  in  cases  of  chronic  urticaria, 
often  taxes  one  to  the  utmost. 

PiUHJNOsis. — In  acute  urticarias  relief  is  easy.  In 
chronic  urticarias  the  success  of  treatment  depends  alto- 
gether upon  the  dilliculty  which  attends  the  relief  of  the 
underlying  condition,  and  the  prognosis  as  to  ready  relief 
in  such  cases  should  be  very  guarded. 

Thkat.mknt. — The  cumtive  treatment  of  urticaria  is 
altogether  a  question  of  the  elimination  of  the  underlying 
tiouble  and  tlie  management  of  the  various  cases  is  along 
the  line  of  rational  therapeutics.  In  all  cases  the  pos- 
sibility of  the  disease  being  due  to  parasites  shoula  be 
borne  in  mind.  Where  any  of  these  are  found  to  be  the 
cause,  the  treatment  is  of  coui-se  that  necessary  for  the 
destruction  of  the  particular  parasite. 

The  constitutional  treatment  of  acute  attacks  of  urti- 
caria is  simply  a  matter  of  the  relief  of  the  digestive  dis- 
turbance which  usually  is  the  cause  of  it.  If  the  cases 
are  seen  early  an  emetic  may  be  indicated.  More  fre- 
quently, however,  a  brisk  cathartic,  such  as  magnesium 
sulphate,  is  all  that  is  necessary.  The  after-treatment  of 
these  cases  consists  of  keeping  the  bowels  open,  and  keep- 
ing the  patient  upon  a  careful  diet  until  the  digestive  dis- 


63 


vt^kTlBA  s^^""'      REFERENCB  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


uteriue  walls  with  caaeous  material,  mav  occur.  Tbis 
proceas  uiually  begins  in  the  fundus,  and  may  be  espe- 
cially marked  at  the  comua.  lUrely  does  it  pass  the  in- 
ternal OS.  In  the  early  stage  a  Une  nodular  roughening 
of  the  endometrium  may  be  detected,  but  this  mav  be  in- 
distinct, and  a  precipe  dUgnosis  is  possible  only  after 
microscopic  study.  Later,  Irregular  ulcers  with  yellow- 
ish necrotic  bases  and  edges  infiltrated  by  tubercles  may 
be  formed.  A  diffuse  caseous  necrosis  with  a  complete 
destruction  of  the  endometrium  is  the  most  common  form 
in  the  uterus.  It  may  occur  in  childhood,  in  middle  or 
in  advanced  life.  The  internal  os  may  be  obstructed, 
and  the  process  at  times  advances  to  the  point  of  causing 
a  perforation  of  the  muscular  wall  of  the  uterus.  Rarely 
there  may  develop  in  the  uterus  a  pure  interstitial  or 
muscular  form  that  may  progress  until  it  produces  a  per- 
foration into  the  abdominal  or  uterine  cavity.  Early  In 
the  pnioess  such  an  involvement  may  predispose  to  ute- 
rine rupture  during  pregnancy  or  labor. 

Primary  tuberculosis  of  the  uterus  is  very  rare.  It  is 
usually  secondary  to  tulierculosis  of  the  Fallopian  tubes 
or  to  phthisis  pulmonalis.  As  a  secondary  condition  it 
is  not  uncommon,  and  in  such  cases  the  tuberculous 
process  is  usually  limited  to  the  corpus,  the  cervix  being 
healthy.  On  the  other  hand,  in  the  rare  cases  in  which 
the  cervix  is  attacked,  the  corpus  is  usually  normal. 
Merletti  (Areftirio  di  0$tet  e  Qinee.,  December.  1901) 
states  that  in  one  hundred  and  seventy-two  cases  of  geni- 
tal  tuberculosis,  seventy-five  had  the  uterine  body  af- 
fected. 

Tuberculosis  of  the  cervix  usually  proceeds  to  the  for- 
mation of  ulcers  or  f ungating  papillary  masses.  The 
ulceration  may  extend  over  the  vaginal  portion  of  the  cer- 
vix, the  base  of  the  ulcer  showing  reddish  grauuUitions 
and  a  superficial  mass  of  caseous  necrosis.  Minute,  firm, 
grayish  or  yellowish  tubercles  may  be  present  through- 
out tho  surface  of  the  ulcer  or  in  the  adjacent  tlRSue.  In 
tlie  papillary  form  masses  occur  within  the  canal,  and  the 
clinical  picture  resembles  that  of  carcinoma.  There  is, 
however,  less  bleeding  on  manipulation,  and  the  indura- 
tion is  less  wooden.  Tuberculosis  of  the  cervix  is  very 
rare.  The  first  case  was  described  by  Vlrchow  (•*von 
Rud.  Tuberkulose  der  Scheide,"  Virefiow'i  ArcfUr,  Bd. 
v.,  p.  404).  In  the  majority  of  cases  of  cervical  tuber- 
culosis, tuberculosis  of  the  vagina  hos  been  present. 
Tuberculosis  of  the  corpus  seldom  exists  in  confiinctlon 
with  tuberculosis  of  the  cervix.  J.  Whitridge  Williams 
(**  Tuberculosis  of  the  Female  Generative  Organs,"  Johns 
Hopkins  Hospital  Reports,  1893,  vol.  ill.,  p.  85)  was  able 
to  collect  only  seven  cases.  It  is  probable  that  certain 
cases  of  tuberculosis  of  tho  cervix  liave  been  dlagnoR(>d 
as  instances  of  cancer,  thus  forming  a  possiM'j  source  of 
error  in  estimating  the  permanent  results  of  hysterectomy 
for  cancer  of  the  cervix. 

In  the  vagina  and  upon  the  labia  miliarv  tubercles  and 
irregular  ulcers  with  indurated  Yellowish  or  reddish 
bases  and  thickened  borders  have  in  rare  instances  been 
noted.  In  the  vagina  the  posterior  wall  is  the  scat  of 
election  for  the  disease.  Tuberculosis  of  the  vagina  is 
usually  secondar}'  to  tuberculosis  of  the  higher  portions 
of  the  genital  tract,  though  it  may  occur  independently 
of  any  tuberculous  infection  of  the  rest  r.f  tho  genitalia. 
Tu1)erculou3  ulcers  may  perforate  the  wnll  of  tho  VHglna 
and.  according  to  their  location.  lend  to  the  formation  of 
recto- vaginal  and  vesico- vaginal  fistulie. 

The  lupus  occurring  upon  the  vulva  resembles  that 
which  occurs  upon  other  portions  of  the  body.  The  vulva 
is  less  often  the  seat  of  tuberculof^ls  than  any  portion  of 
the  genitalia.  J.  Whitridge  Williams  ("*  Tuberculosis  of 
the  Female  Generative  Organg,". Johns  Hopkins  Hospital 
Reports.  1892,  vol.  ill.,  p.  85)  was  able  to  collect  only 
three  cases  in  which  the  diagnosis,  based  upon  microsco- 
pic and  bacterlologic  examinations,  was  undoubt€*d. 
Many  cases  of  supposed  lupus  have  l>een  due  to  syphilis 
or  to  non-ttiberculous  ulceration. 

It  seems  probable  thnt  the  supposed  rarity  of  the  dis- 
ease lielow  the  Fallopian  tul>es  Is  due  In  part  to  the  lack 
of  pathologic  or  bacterlologic  study  of  obscure  lesions. 


Under  the  microscope  the  tubercles  found  in  tho  geni- 
talia resemble  tliose  foimd  elsewhere  in  the  body,  fre- 
quently combining  giant  cells  and  caseous  centres  with 
a  peripheral  zone  of  epithelioid  and  lymphoid  cell& 

I)iAO NOBIS. — Cover-glass  smears  made  from  the  aecre- 
tlons  of  the  uterus  or  local  lesions  when  properlv  stained 
may  show  the  chnracteiistic  bacilli.  Oare  s&ould  be 
taken  by  inoculation  experiments,  or  other  tests,  to  ex- 
clude the  smegma  bacillus. 

The  most  delicate  reaction  is  by  the  injection  of  sus- 
pected secretion  Into  the  peritoneal  cavities  of  guinea- 
pigs.  In  from  three  to  six  weeks,  should  virulent 
tubercle  bacilli  bo  present  in  the  secretion,  tho  animala 
will  show  a  characteristic  involvement  of  the  organi. 
Uterine  scrapings,  scrapings  or  sections  from  ulcers, 
when  sectioned  and  stained,  mav  show  characteristic 
tubercles  or  the  bacilli.  I  have  observed  tvplcal  tuber- 
cles in  bits  of  granulation  tissue  scraped  from  a  pelvic 
sinus.  Sections  should  be  made  of  all  excised  organs, 
and,  in  doubtul  cases,  inoculation  experiments  in  the 
lower  animals  should  be  carried  out. 

Clinically,  tuberculosis  is  to  be  thought  of  when  a 
marked  salpingitis,  perimetritis,  or  endometritis  occurs 
in  young  children  or  in  adults,  provided  we  can  exclude 
gonorrhceal  or  puerperal  infection.  The  diagnosis  is  ren- 
dered more  probable  when  tuberculous  foci  are  present  in 
the  lungs  or  other  organs.  Tuberculosis  of  the  vulva, 
vagina,  and  cervix  may  be  suspected  when  these  tinuea 
are  infiltrated  or  ulrenited.  The  lesions  resemble  those 
of  tuberculosis  upon  other  mucous  structures,  but  the 
diagnosis  must  rest  upon  histologic  and  bacterioloeic 
studies.  In  tuberculosis  the  adhesions  about  the  Fallo- 
pian tubes  may  be  extensive,  and  yet  theostia  of  tliese 
tut)es  mav  not  show  the  same  tendency  to  undergo  clos- 
ure that  is  observed  in  other  forms  of  salpingitis.  As  to 
the  general  symptoms,  the  great  disproportion  which 
cxi8t49  between  the  marked  cachexia  and  the  Insignificant 
amount  of  local  disease  is  suggestive,  while  the  injectjon 
of  tuberculin  causes  a  well-marked  reaction.  Tlie  patho- 
logic process  is  aggravated  by  pregnancy,  by  coitus,  and 
generally  by  debilitating  conaitions,  especially  such  as 
occur  in  diabetes. 

Tr£atmrnt.— Tuberculosis  of  the  uterus,  whether  of 
the  corpus  or  of  the  cervix,  when  primary  or  when  sec- 
ondary to  tuberculosis  of  the  uterine  appendages  or  of 
the  peritoneum,  should  be  treated  by  hysterectomy. 
Abdominal  hysterectomy  should  be  preferred  aa  atfoni- 
ing  the  opportunity  of  dealing  more  satlsfactorilv  with 
the  Involved  appendages  and  of  inspecting  the  aodoml- 
nal  peritoneum.  When  tuberculosis  of  tho  uterus  is 
secondary  to  tuberculosis  in  tho  lungs  or  other  organs  of 
the  body,  hysterectomy  is  still  iudicatDd,  provided  the 
tuberculous  process  elsewhere  is  not  extensive  and  is  not 
progressive,  and  provided  also  that  the  nutrition  and 
vitality  of  tho  particular  patient  is  sufficiently  good  to 
enable  her  to  withstand  a  major  operation.  When  tu- 
t>erculoHis  of  the  uterus  or  cervix  Is  s<.*condary  to  or  com* 

Elicated  by  active  tulH*rculosis  in  other  organs  of  the 
ody.  or  when  the  vitality  of  the  patient  Is  too  greatly 
reduced  to  render  a  major  operation  advisable,  treatment 
addressi»d  to  the  cure  or  amelioration  of  the  complicatlnff 
conditions  should  first  be  instituted.  Admission  shoula 
be  sought  in  a  well -equipped  sanitarium  for  the  treat- 
ment of  tuberculosis;  or,  if  this  is  not  available,  tho  In- 
fluence of  rest,  forced  feeding,  life  In  tJie  open  air,  and 
tonic  medication  should  be  advised.  During  the  contin- 
uance of  such  general  treatment,  should  the  discharges 
from  the  uterus  he  annoying  or  offensive,  bland  aseptic 
or  mild  antiseptic  vaginal  dotiches  should  b^  emphiyed. 
In  cases  in  which  local  discharge,  whether  of  blood  or  of 
pus.  is  a  marked  feature,  and  in  which  a  radical  ofiemtlon 
is  contraindicatcd.  curettage,  with  lr>cal  applications  of 
silver  nitrate,  iodoform,  etc.,  may  occasionally  bo  lodi* 
cat^l. 

The  treatment  of  tuberculosis  of  the  vagina  depends 
upon  the  character  of  the  lesions,  upon  whether  they  be 
primary  orsectmdnry.  and  upon  the  complications  In  the 
particukr  case.    Isolated  lesions,  when  not  loo  exten- 
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rise  to  lancinating,  almost  unbearable  pain.  Respiration, 
besides,  is  more  or  less  seriously  iinpeded.  In  such  cases 
the  inflammation  involves  both  the  mucous  membrane 
and  the  submucous  connective  tissue,  and  also  the  azygos 
muscle,  and  it  may  extend  to  the  neighboring  parts. 

The  causes  of  the  above-mentioned  forms  of  influmma- 
tion  of  the  uvula  are,  in  general,  as  follows:  Influence  of 
cold,  or  of  irritating  substances,  such  as  too  hot  food  or 
drink,  burning  or  irritating  alkaline  substances  or  min- 
eral acids:  and.  Anally,  progressive  inflammation  extend- 
ing from  the  neighboring  parts.  As  alreadv  mentioned, 
the  symptoms  of  acute  uvulitis  do  not  last  long,  and  the 
disease  can  usually  be  shortened  by  the  application  of 
medicines  such  as  are  generally  used  for  similar  con- 
ditions elsewhere.  Sometimes  the  disease  becomes 
chronic,  especially  when  the  inflammation  is  often  re- 
peated, or  the  patient  is  suffering  from  constitutional 
disease  or  general  disturbance  of  nutrition. 

The  chronic  catarrhal  form  of  uvulitis  presents  all  the 
well-known  changes  in  appearance  which  are  common  in 
like  affeclions  of  the  pharynx  and  larynx.  A  gmuular 
condition  of  the  mucous  membrane  is  especi<illy  fre- 
quent, originating  in  a  hyperplastic  inflammation  of  the 
mucous  glands.  The  suriace  of  the  uvuk  is  hard,  red- 
dened, and  covered  with  small  nodules.  Between  the 
latter  the  mucous  membrane  is  indurated,  hyperffimic, 
and  insensitive.  The  condition  is  often  a.Hsociated  with 
a  similar  disease  of  the  pharynx,  and  it  occurs  most  fre- 
quently in  strumous  and  amcmic  subjects,  or  in  those 
whose  general  nutrition  has  become  impaired.  It  is  a 
somewhat  stubborn  alTection,  for  which  general  as  well 
as  local  treatment  is  required. 

Rdaxed  Uvula. — Chronic  inflammation  of  the  uvula 
usually  ends  in  prolapse  and  hypertrophy,  a  condition 
which  may  give  rise  both  to  direct  and  to  reflex  irritation 
of  a  serious  nature.  One  of  the  chief  causes  of  relaxed 
uvula  or,  more  properly  speaking,  of  the  catan-hal 
troubles  which  occasion  it,  are  vicissitudes  of  climate 
and  variations  of  temperature,  especially  in  countries 
where  there  is  a  frequent  combination  of  cold  and  wet 
weather. 

Exposure  to  night  air,  or  to  the  vitiated  atmosphere  of 
crowaed  and  overheated  rooms,  overindulgence  in  eating 
or  drinking,  and  excessive  smoking  are  among  the  causes 
of  relaxed  throat.  It  is  a  common  companion  of  the 
alcoholic  habit,  often  being  associated  with  the  gastric 
catarrh  which  attends  that  condition.  Occurring  in  the 
morning,  it  is  probably  due  to  mouth-breathing  from 
nasal  or  naso- pharyngeal  obstruction;  in  the  evening, 
from  fatigue.  It  is  often  seen  in  those  suffering  from 
general  depression,  and  when  it  is  observed  in  women  in 
whom  uterine  disease  is  present,  it  is  probably  the  result 
of  the  general  enfeeblement  caused  by  the  latter,  rather 
than  of  any  distinct  reflex  influence.  Marked  elongation 
of  the  uvula  is  often  present  in  strumous  children  and  in 
those  in  whom  the  tonsils  are  enlarged.  It  is  sometimes 
congenital.  In  general,  any  cause  which  may  produce  a 
relaxation  of  the  yelum  palati  may  also  be  followed  by 
reUtxation  and  elongation  of  the  uvula. 

The  symptoms  of  an  acute  attack  of  relaxed  palate  are 
a  sensation  of  fulness  and  stiffness  of  the  throat,  together 
sometimes  with  the  sensation  as  of  a  foreign  body. 
Tliere  are  also  an  uncomfortable  feeling  of  dryness,  and  a 
desire  to  make  repeated  efforts  to  dislodge  the  supposed 
foreign  substance. 

The  symptoms  may  quickly  subside,  or  they  may  con- 
tinue for  several  days.  Examination  reveals  more  or  less 
congestion  of  the  parts,  although  this  is  sometimes  so 
slight  as  hardly  to  be  noticeable.  There  are  also  slight 
swelling,  and  often  a  varicose  condition  of  the  smaller 
veins.  The  elongated  state  of  the  uvula  may  give  rise 
to  a  greater  or  less  degree  of  local  irritation.  Hometimes 
this  becomes  excessive,  occasioning  persistent  and  severe 
attacks  of  coughing.  In  case  the  uvula  be  long  enough 
to  touch  the  epiglottis  or  the  larynx,  severe  paroxysms 
of  coughing  may  occur  whenever  the  patient  lies  upon 
his  back.  This  n^ay  cause  hiin  much  distress  upon 
lying  down  at  night,  and,  should  he  turn  upon  his  back 


during  sleep,  may  waken  him  with  a  sense  of  impending 
suffocation.  When  the  condition  has  become  chronic,  or 
is  congenital,  these  suffocative  attacks  may  be  of  almost 
nightly  occurrence,  the  patient  being  obliged  to  sleep 
with  the  head  raised  by  several  pillows  to  obtain  any 
immunity  from  them.  Sometimes  tiie  atti^ndant  hyper- 
(Bsthesia  of  the  pharynx  is  so  ])ronouncc<i  that  the  pa- 
tient may  be  subject  to  sudden  tit*)  of  violent,  spasmodic 
cough  upon  the  slightest  provocation,  or  even  without 
any  apparent  reason  at  all.  The  writer  has  seen  a  case 
of  spasmodic  stricture  of  the  a'sophagus.  in  a  patient 
suffering  with  elongated  uvula  and  hypcra'sthesia  of  the 
pharynx,  which  was  rure«l  by  amputation  of  the  uvnln. 
Again,  so  great  may  be  the  irritation  that  cough.  loss  of 
appetite  and  sleep.aiul  nausea  and  vomiting  may  result 
in  such  pronounced  emaciation,  ana>mia,  debility,  and 
malaise  that  the  case  may,  upon  superficial  examination, 
be  taken  for  one  of  phthisis.  Indeed  this  error  is  not  in- 
frequently made. 

Proper  treatment  of  relaxed  uvula  generally  results  in 
the  cure  of  the  disease.  The  various  exciting  causes  of 
the  trouble  should,  if  possible,  be  carefully  avoided. 
The  patient  should  be  directed  to  live  in  a  dry  and  brac- 
ing climate.  Indigesticm  or  constipation,  if  present, 
should  be  corrected.  Anaemia  and  debility  must  be 
removed  by  tlie  administration  of  tonics,  and  the  local 
condition  is  to  be  treated  by  the  application  of  mild 
astringent  sprays  or  insufflations.  If  the  uvula  be  much 
elongated,  if  it  be  a  source  of  irritation,  and  if  it  refuse 
to  retract  under  the  influence  of  local  treatment,  it  should 
bo  shortened. 

Amputation  or  abscissi(m  of  the  uvula  has  been  prac- 
tised among  many  peoples  from  a  very  early  date.  Al- 
though in  itself  an  apparently  insignitlcant  operation*  it 
is  one  of  great  utility  and  practical  importance. 

At  the  present  day  uvulotomy  is  practised  with  an  in- 
creasing degree  of  disc^retion,  as  some  reproach  has  been 
cast  upon  it  by  the  indiscriminate  and  clumsy  manner  in 
which  it  has  sometimes  been  performed. 

For  the  more  convenient  and  perfect  performance  of 
the  operation  many  instruments  have  been  devised. 

By  far  the  simplest  and  best  instrument  is  a  pair  of 
long-handled  scissors,  having  the  blades  curved  sideways 
toward  the  right  hand,  and  one  blade  hooked  at  its  Up  so 
that  the  uvula  may  not  slip  from  its  grasp.  A  holder, 
made  on  the  principle  of  Sims'  uterine  Uiumb  forceps,  an 
instrument  about  eight  inches  in  length,  possesses  the 
advantages  over  other  forceps  that  It  has  sot  tlie  incon- 
venient scissors  handle,  that  it  may  be  held  flrmly  and 
with  great  steadiness  by  allowing  its  proximate  end  to 
rest  in  the  hollow  between  the  thumb  and  forefln^er.  the 
whole  hand  meanwhile  being  steadied  by  restmg  the 
fourth  and  tUth  flngers  against  the  patient's  chin,  and. 
Anally,  that  in  applying  the  scissors  the  forceps  may  be 
used  as  a  guide^ 

In  operating,  the  patient's  tongue  should  be  held  down 
by  himself,  or  by  an  assistant,  with  a  tongue  depressor. 
The  amount  necessary  to  l)e  removed  having  been  care- 
fully estimated,  the  uvula  is  grasped  by  the  lorceps  at  a 
point  below  the  proposed  line  of  incisirm  and  drawn 
slightly  forward.  The  scissors,  carefully  guided  by  the 
hand  and  eye  of  the  operator,  are  then  applied,  and  tlie 
separation  of  the  redundant  tissue  is  completed.  The 
same  result  may  be  obtained  by  means  of  the  Jarvis 
snare,  in  the  use  of  which  it  is  only  necessary  to  seize 
the  part  to  be  removed  in  the  loop  of  the  ccraseur,  with- 
out the  aid  of  the  forceps.  This  latter  method  is  not 
painful  if  cocaine  ana'Sthesia  is  employed,  and  it  lias 
been  found  by  the  writer  to  l)o  particularly  convenient 
and  effective.  Should  there  be  any  fear  of  exciting  un- 
due bleeding,  the  galvano-caustic  loop  may  be  used,  the 
uvula  being  first  drawn  forward  as  in  abscission  by  the 
scissors.  As  was  long  ago  pointed  out  by  Llewellyn 
Thomas,  the  line  of  incision  should  be  directoil  from 
below  obliquely  upward  and  back  ward,  in  order  that  the 
wound  may  be  exposed  as  little  as  ptissible  in  the  act  of 
deglutition.  Local  amesthesia  should  always  be  secured 
before  the  operation.    For  this  purpose  the  holding  of  a 
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usually  on  the  u^ikt  arm  or  thigh,  of  a  minute  quantity 
of  V at-cine. "" —  CtuI u rt/  iJictio u u ry. 

**Itjr>culation  with  the  attenuated  or  modified  vims  of 
a  disease,  to  pr^Kiuce  a  ir.il  d  ft  inn  of  it.  and  hi  prevent  a 
vir.iient  attaik:  $pecitii.-ally.  and  nrii:inally.  inr>culution 
with  cowp«»x  as  a  pn-veniivcof  small p«>\ :  performeii  by 
iLtrHlixiiic  vjirciue  through  a  puncture  of  tlie  skin,  or 
an  abradcti  surface." — Th^  Sfinafiird  Itirti'niary. 

Fit  It-cal  p!irpris<"i.  it  shouKl  be  udileiJ  that  tlie  term 

■  Viutinaiion  "  not  on'y  i::ipii'-s  the  applic-atii>n  or  intro- 
d".:cTion  iif  vjic'-ir.e  ti»orin:o  the  bodv.  but  \x>  9iucct**ful 
appli(T»ii'>n  or  ininxluci- a. 

In  this  ariic>'  tlje  lorm  will  l>e  employe<l  only  in  its 
lirjiiTt^i  S'us*'.  us  appli*^d  to  the  specitic  disease  vaccinia 
•■r  <  •".wpc»x. 

Tiie  oy,tct  of  vaccination  is.  ultimately.  proK-ction 
aj:iins;  snjall])ox.  A>  a  nit'aus  to  the  same  end.  it  is 
i:v.">  largely  enjplnvi-<l  f..r  the  purpose  < if  propagation. 
O'jn:in!:auc"o.  an^i  ni*uliiplicaii<>n  i-f  the  virus  of  vai-cinia. 

7/i>/  ■'•.V. — Ti'  Edward  Jt-nner,  an  Engli>h  surge*. ju  of 
•he  eigiit'.-'riitii  c*  ntury.  must  l)e  accorded  the  honor  of  iu- 
ir-.:  ;cinz  ai.d  tstabiishing  the  practice  of  vaccination  as 
a  I'r-'ieitive  i:ie:isur»*  agiiinst  smallpox.  The  history  of 
vaiciriaTion  i<  like  t hut  "f  many  other  impurtant  discov- 
erit-s  It  h:»d  a  tni'iitit-nal  existence  frum  an  earlitr 
prri.-l.  :ir.d  h:id  unJniibTedly  Nen  practiseil  to  a  liiuilHl 
d'jTt-e  in  ■•:!jir  i-ountrios.  V^'n  Humboldt  sTaies  that 
it  h;id  bvi'n  kufwn  and  practised  fn»m  an  early  j»eri<Kl 
am  eg  th*^  Mt.-xicans.  fQlzt-r  in  17i;i.  and  J>uttnn  and 
Fe'-vstiT  in  l7»io.  cailed  atirntifU  t<»  the  properties  of 
vac'.ii.v.*  Bi:t  no  «»ne  h:i4i  givt-n  t;"»  the  subject  careful 
^■b<^rv:itir.n  !i:id  study  until  .Knurr.  then  a  siiririH-in"s 
Appn-ntiif  liviniT  at  SHi})ury.  nrar  Brisii  1.  noticeil  that 
p..-.-.p'je  wljii  :i'«;iiirfd  c^wpnx  by  inilkink' ci>ws  affected 
wi:h  ili;it  dis  :i>e  aoiuired  an  immunity  from  smallpox. 
F:-  :ii  thi*  lini'.*  of  his  first  ol»s«*rvati<»n.  in  176^.  to  the 
:.*••=■  f'f  hi*  :i!inouncement  of  the  n-sult  r»f  his  resean-hes 
:■»  the  w.  r'i-i.  ii  p-rii-d  of  thirty  years  elapseil.  during 
•Miii  ii  Tin.*' h"  h;ii  patit-ntly  and  car»fully  investigated 
The  s-..bje« :  b  :h  by  •  •bsrrvati< -n  and  by  experiment.  Or. 
H.  A.  .M:.r:::»  si>s  of  him:  "He  was  a  truly  gri-at  and 
phii'<.  :  !.ic  r.i:in.  wnrthv  to  be.  as  lie  was.  the  cluisen 
j'Vip-.l  ;4:.-.i  -ift-i'-nj:  friiMnlof  John  Hunter.  If  evern  dis- 
covery ^\a<  anni-uneeil  to  the  worhl  with  due  delibera- 
ti-n.  i:  w**  tJifit  nf  vaccina:i-'n.  We  have  evidence  that 
f'.-r  al  1-a^l  tijirv  vi-ars.  dmuir  whirh  lie  encountered 
zi.iiZy  perpi*.  xi:i  J  ami  di«'".»'.iraiing  olisincles.  and  one  by 

■  r.'.'  Tna«UTtd  fijj-l  overcame  them,  this  mi;:htv  matter 
..n. •jpii-.i  The  br.iin  of  Jenner  Ix^ fore  he  publisheil 'An 
Ii.  J  ^irv  i::ti>  the  i'austs  and  Effects  of  the  VnjU'»fiT  Var- 
^i\  ▼.  a  Pis-aM'  iliMiivi-nNi  in  s  »me  of  the  Western  Coun- 
Tivs  .  f  EnL'Jantl.  particularly  Gloucesterslnre.  ami  known 
bv  tL"  na::.'-  of  C'"W]>i«x.'     It  was  ten  vears  after  the 

■  Mm 

disi-'verv  lir^t  enira::ed  his  attention  that,  in  the  vear 
17>o.  tiniioly.  and  under  the  seal  of  conliiience.  he  re- 
vea;-'!  ••»  his  biwum  friend.  Gartlner,  his  mighty  hopes 
for  th'.'  gn.ai  gt  c*!  of  his  fellow-cn*atnres.  .  .  .  t>uch 
was  Tij'.'  sii'W.  <-areful.  almost  painful  deliln^ration  and 
Cf»m;i- trness  with  which  the  mind  of  Jenner  movetl  to 
its  •"•aT  gnal." - 

Jeniit-r  made  hi'^  first  vaccination  upon  the  Inmian  sub- 
ject in  17l<t>.  pnblishtd  then  suits  of  liisimiuiries  in  1798. 
and  estahli'tlie<l  the  first  pubMc  institution  ft>r  the  per- 
formance of  vaccinatinn  in  17W.  In  ISlK)  the  practict^ 
was  in:nHlu('«d  into  Germany,  France,  and  the  United 
States. 

T"  Dr.  Binj.  Walerhouse.  of  Cambridge,  Mass..  must 
lie  crt'iliied  the  liomtr  of  introducing  vaccination  into 
New  Kugiand  in  1800.  nnd  to  l*resident  Thonuis  .leffer- 
8on  that  of  intrtNiucing  it  into  the  Southern  Slates  a  few 
moDtlis  later.  It  was  also  introduced  into  France  in 
May.  1800.  by  Puke  de  Rouchefouoiult.  his  efforts  being 
8CConde<l  by  Napoleon,  and  osp«*cially  by  his  brotlier 
Liirien  Bonapaiie.  who  was  then  Minister  of  tlie  Interior. 
Dr.  Wood vi lie  also  came  over  from  Liuidoo  to  insure  the 
sueeeftM  of  the  movement. 

Tlie  following  were  the  principal  points  which  Jenncr 
had  establiahed  by  Iiis  inquiries: 


1.  Tliat  the  vaccine  disease  casually  communicated  to 
man  has  the  power  of  rendering  him  insusceptible  to 
smallpox. 

2.  That  the  specific  cowpox  alone,  and  not  other 
eruptions  affecting  the  cow  which  might  be  confounded 
with  it.  has  this  protective  power. 

3.  That  the  cow]tox  may  be  communicated  at  will 
from  the  cow  to  man.  by  the  hand  of  tlie  surgeon,  when- 
ever the  requisite  opportunity  exists:  and 

4.  That  the  cow]>ox.  once  engrafted  on  the  human 
subject,  may  W  continued  from  individual  to  individual 
by  successive  transmissions,  conferring  on  each  the  same 
immunity  against  smallpox  as  was  produceti  in  the  one 
first  infe<-Uni  din-ctly  from  the  cow. 

The  practical  usefulness  of  this  great  discovery  lies  in 
the  |>ossibility  of  transmitting  vaccinia  from  one  human 
beinir  to  another.  ^  r.  as  is  largely  practised  at  the  pres- 
ent time,  from  the  cow  to  tlie  human  species. 

P.'it  ifin,t  hit  ttf  Vtir^iniii  in  the  0»r. — Vaccinia  in  the  cow 
is  an  erupt ivr  vc-sicular  disease,  the  eruption  being  usu- 
ally limited  to  the  udder  and  the  teatSL  It  may  occur  in 
single  cas<'S.  either  in  an  animal  kept  alone,  or  in  a  single 
animal  of  a  herd,  i^r  it  may  attack  a  whole  herd,  or  a 
part  only. 

It  is  confined  almost  exclusively  to  milch-cows. 
Cei-ley's  earlier  observations  supported  this  statement; 
but  in  a  later  paper  he  rep<.>rts  a  single  case  of  primary 
in  feet  inn  in  an  animal  not  giving  milk.  The  earlier 
stages  of  the  disease  are  so  mild  as  rarely  to  attract  atten- 
tion, and  hence  an*  rarely  seen  by  the  expert  at  this  pe- 
rimi.  except  in  herds  in  which  the  disease  attacks  a  con- 
siderable nund)er.  After  its  first  appearance  in  a  herd,  it 
is  readily  cimveyeil  from  one  animal  to  another  by  the 
milker  s  hands,  unless  the  greatest  care  is  taken  to  pre- 
vent infettion. 

DUtri'r„:tion, — Vaccinia  has  been  met  with  and  de- 
scriUii  in  all  parts  of  the  world  where  the  cow  exists.  In 
Great  Britain.  France.  German v,  Ilolluid.  Italy,  Bencal, 
Siuth  America,  Mexico.  New  l-^ngland.  and  other  States 
of  the  Union,  cases  have  Ix-en  reported  and  described, 
and  in  not  a  few  of  these  the  genuine  cliaracier  of  the 
dis*vis<.»  was  j^mven  by  experiment.  It  was  found  in  epi- 
demic form  at  Valladolid  and  at  Atlisco.  in  Mexico  (near 
Puebla).  in  18o3.  Genuine  cowpox  was  also  observed 
in  WOrtcmberg.  on  69  different  occasions,  between  1827 
and  1SJ7.  and  was  transferre<i  successfullv  to  the  human 
subject  in  at  least  170  out  of  210  trials  (Hering:  "  Ueber 
KuhpiH-keu  an  Kohen  ").  Seaton  says  of  its  prevalence: 
"After  the  lii-st  anlor  of  search  had'  relaxetl.  tlwrt?  were 
for  many  yeai-s  but  few  recorded  instances  of  the  disease 
iH-ing  found,  and  it  was  believitl  to  liave  become  much 
rarer,  in  trreat  measure,  no  doubt,  because  it  was  less 
sought  for.  There  can  Ik?  no  doubt  that  much  more 
wiuild  be  fimnd  than  really  is  found,  if  it  were  only 
look«'d  for."  Other  notitl  cases  were  those  which  wcrie 
observiHl  at  Passy  (1836).  at  £.«neux  (1868),  at  Rouen,  at 
nij«Mi.  at  Stuttgart,  at  Reaugency  (1866).  at  fit  Mandl, 
and  at  Cenuis  (18S4V 

A  very  careful  n»port  of  an  epidemic  of  vaccinia  is 
pr«>SiMited  in  the  Eighteenth  Report  of  the  Local  Govern- 
ment Ho;inl  of  England  (supplement  containing  the  le- 
}>*'»rt  (^f  the  nuMical  ofllcer  for  1888). 

Xt^t  far  from  the  f«>reg«>ing  case,  at  Cricklade,  in  the 
neighboring  c»>unty  of  AVilt shire,  other  cases  of  cowpox 
were  dist^uenii  in  the  autumn  of  1887,  of  which  an  ac- 


early  obs<»rvat  ions.  In  a  hen  I  of  one  hundred  and  twentv 
cows  here,  all  wen*  attacked  except  a  dozen,  whidi 
provtHi  refracl*>rv. 

f^r*frn',ct  <ir'y,i(unti  Kintpax  in  the  United  Stata.— 
Kine|>ox  is  not  of  unusually  rare  occurrence,  as  some 
have  belie v(hI.  It  has  l>een  observed  on  various  ooos- 
sions.  ami  at  various  places,  in  the  United  States,  and 
reporttni  as  fi^llows: 

1.  Dr.  John  Yale,  of  Ware,  Mass.,  reports  having  ob- 
servini  it  in  1844,  at  Torringford,  Conn.,  and  in  1895  at 
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EXPLANATION   OF    PLATE    LVIIL 

The  vacciDAtions  shown  in  this  plate  are  those  of  three  infants,  from  four  to  ten  months  old, 
at  different  stages  of  vaccination.  Figs.  2  and  8  are  from  the  same  child  on  different  days.  Four 
insertions  were  made  in  each  case,  according  to  the  usual  practice  of  oiBcial  English  vaccinators. 
Tliese  insertions  arc  usually  made  by  light  parallel  scratches,  two  or  more  in  number,  and  about 
8-5  mm.  in  length. 

■ 

Fio.  1  presents  the  appeamnce  on  the  fifth  day.  The  linear  depressions  iu  the  vesicles  indicate  the 
location  of  the  insertions  of  lymph.     A  faint  flush  is  appearing  around  each  vesicle. 

Fig.  3  shows  the  appearance  on  the  eiglith  day. 

Fio.  8  presents  the  appearance  at  the  end  of  twelve  days.  In  this  and  in  Fig.  2  some  supplemen- 
tary vesicles  are  shown,  a  matter  of  common  occurrence.  The  course  of  development  has  been 
more  than  usually  rapid  in  this  case  from  the  eighth  to  the  twelfth  day,  desquamation  being 
active  around  the  vesicles  and  the  brownish  coloration  of  crusts  appearing. 

Fig.  4.— Appearance  on  sixteenth  day.  Shows  typically  the  usual  method  of  desiccation  of  the 
vesicle. 
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entj-flve  jears  combined.  The  Journal  characterizes 
Guatemala  as  an  "  sntivacctDatlon  parsillsc"  (Brilith 
Medical  Jovriutl,  2.  1891.  p.  llSfi). 

At  the  Tenth  International  Medical  Congress  in  Berlin, 
in  18B0,  Dr.  Victor  Desguin,  of  Antwerp,  said  that  the 
medical  Inspection  of  achoojain  that  city  had  been  organ- 
ized In  a  very  complete  manner  since  I&S2,  at  which  lime 
revacclnatloD  was  ordered  for  all  school  children  who 
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were  twelve  years  old.  It  Is  performed  with  lymph, 
under  every  possible  condition  of  security.  It  Is  fur- 
nislied  by  the  Central  Vaccinal  Institute  of  Belgium,  and 
before  delivery  of  the  lymph  an  autopsy  is  made  upon 
the  aaima)  from  which  It  has  been  taken,  to  determine  its 
condition  of  health,  none  being  issued  If  the  animal  is 
found  to  be  diseased.  So  that  there  is  no dangerof  com- 
municating either  syphilis  or  tulKrculosis. 

Absolute  and  Relative  Piol'hbb. 


De:ath  Rates  fbom  Smallpox  fer  Million  Inhabitants. 
r  8iffn(fteant  Ftgvrei. 


fharcti  of  Information  for  l/ie  Foregoing  Tabla. 
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VacclDafloa. 
Vaccination* 


the  condition  as  to  vaccination  of  53,820  persons  treated 
in  1886.  1887,  and  1888,  in  10  Hungarian  hospitals.  Tlie 
second  table  presents  tlie  statistics  of  5,518  deaths  in  the 
same  hospitals  and  for  the  same  period.  A  third  table 
^ves  the  statistics  of  58,639  deatlis  in  10  Hungarian  cities 
for  the  same  years,  from  different  causi  s. 

Of  the  persons  sick  with  different  diseases'  in  the  hos- 
pitals. 11.75  per  cent,  were  unvaccinated.  It  vaccination 
had  no  effect  upon  smallpox  morbidity,  then  the  unvac- 
cinated would  have  shared  to  the  rate  of  about  11.75  per 
cent,  in  the  contemporaneous  1,912  cases  of  smallpox. 
In  other  words,  there  would  have  been  225  cases  of  small- 
IK>x  among  the  unvaccinated.  Instead  of  this  the  num- 
l)er  of  casesof  smallpox  among  the  unvaccinated  was  726. 
The  neglect  of  vaccination,  therefore,  increased  the  lia- 
bility to  smallpox  three  and  one- fourth  fold.  In  the 
same  manner  the  author  concludes  that  the  danger  of 
death  from  smallpox  is  six*  times  as  great  among  the  un- 
vaccinated. 

He  also  estimates  that  skin  diseases  destroy  two  ])er- 
sons  out  of  every  million,  while  by  vaccination  two  thou- 
sand are  saved. 

A  severe  epidemic  of  smallpox  broke  out  in  Montreal, 
in  1885,  principally  in  the  last  half  of  the  year,  and  de- 
stroyed 8.164,  out  of  a  population  of  167,501.  In  the  re- 
port of  the  local  board  oi  health  for  that  year  these  are 
olassiDcd  as  follows: 


French  Canadians 
Other  Catholics . . 
ProCestaots 


Population. 


98,641 
:».627 
41,233 


Deathfl  from 
smallpox. 


2,887 

181 

96 


Ratio  per 
l.OUO  of  the 
population. 


30.8 
6.1 
2.1 


This  classification  was  a  fair  index  of  the  condition  of 
the  population  of  Mcmtreal  at  the  breaking  out  of  the 
epidemic,  the  French  Canadians  being  chielly  the  uuvac- 
cinated  portion,  and  the  remainder  the  vaccinated. 

**In  the  years  1878  and  1874,  there  died  in  the  East 
Indies  about  500,000,  and  in  1875  and  in  1876  about  200,- 
000  people  from  smallpox.  On  the  other  hand,  among 
tlie  European  troops  in  the  same  countrv  (120,000),  there 
were  only  two  deaths  from  smallpox.  The  immunity  of 
the  troops  was  attributed  solely  to  the  thorough  and  rig- 
orous enforcement  of  vaccination  "  (Wernher,  p.  2C3). 

The  contested  points  in  regard  to  vaccination  may  be 
reduced  to  three: 

1.  Whether,  in  an  equal  number  of  vaccinated  and 
unvaccinated,  fewer  of  the  former  are  attacked  by  small- 
pox than  of  the  latter  (a  (|uestion  of  morbidity). 

2.  Whether,  in  an  equal  number  of  vaccinated  and  un- 
vaccinated. fewer  of  the  former  die  of  smallpox  (a  ques- 
tion of  mortality).  To  the  question  as  to  the  mtit)  of  the 
deaths  from  smal1pf)X  to  the  number  of  those  taken  sick 
with  the  disease,  KOrOsi  applies  the  term  lethality. 

8.  "Whether  or  not  vaccination  is  of  itself  innocuous, 
and  whether  or  not  other  diseases  may  not  be  introduced 
by  vaccination  (KOrOsi:  **Neue  Beobachtungen  Hber  den 
Einfluss  der  Schutzpockenimpfung  auf  MorbiditUt  und 
Mortalitftt "). 

In  summing  up  his  observations  upon  the  influence  of 
vaccination  upon  the  population  of  Buda-Pesth,  KOrOsi 
collected  the  data  of  20,574  cases  of  illness  in  four  hospi- 
tals in  Buda-Pesth  and  flfteen  provincial  hospitals  of 
Hungary,  subsequent  to  April  1st,  1886. 

ExclucUng  228  children  under  one  year  of  age,  because 
nrnny  are  not  vaccinati»d  in  their  firsf  year,  he  found  that 
out  of  18.572  persons  sick  with  different  disea8<*s,  exclu- 
tirecf  Mmailpor,  16,135  were  vaccinated,  and  2.437  were 
not  vaocinated.  Of  the  16.185  vaccinated,  1.306  died,  or 
8.1  per  cent.;  of  2.487  unvaccinated,  821  dird,  or  13.2 
per  cent  So  that  the  lethality  of  the  unvaccinated  was 
60  per  cent,  greater  than  that  of  the  vaccinated,  the  dis- 
ease, smallpox  in  this  instance,  being  excluded  from  the 
calculation. 

With  reference  to  the  effect  of  vaccination  on  the  mor- 
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tality  from  smallpox,  he  found  that  there  were  treated  in 
all  1,113  persons  over  one  year  of  age  ill  with  smallpox. 
Of  these  631  were  vaccinated,  of  which  number  42  died, 
or  6.66  per  cent. ;  468  were  not  vaccinated,  of  which 
number  231  died,  or  49.68  per  cent. 

There  were  17  doubtful  cases,  of  wiiich  number  3  died. 
So  that,  with  reference  to  smallpox,  the  lethality  of  the 
unvaccinated  was  800  per  cent,  greater  than  that  of  the 
vaccinated.  KOrOsi  admits  fairly  that  not  quite  the 
whole  of  this  difl^erence  can  be  attributed  to  neglect  of 
vaccination,  since  from  all  other  diseases  upou  which 
neglect  of  vaccination  has  no  eflfect  there  died  160  un- 
vaccinated to  100  vaccinated.  Taking  this  into  account, 
we  may  still  predict  that  under  like  conditions  the  un- 
vaccinated will  have  nearly  a  sixfold  greater  liability  to 
death  when  stricken  with  smallpox  than  the  vaccinated. 

Dr.  Buchanan,  the  medical  officer  of  the  Local  Govern- 
ment Board,  gives  the  following  summary  of  death  rates 
from  smallpox  among  the  vaccinated  and  the  unvacci- 
nated for  the  year  ending  May  29th,  1881 : 


Death  nite  of  p€wpl(^  of  subjoined  fibres. 


Per  million  of 
each  afre  of 
the  vacci- 
nated class. 


Aliases 

Under  twenty  years. 
UnthT  Uve  years.. .. 


90 
61 

4m 


Per  million  of 
each  a Re  of 
th»»  unvacci- 
nated class. 


3,350 
4,520 
5,950 


At  the  date  of  the  British  census  of  1881  the  number  of 
children  under  ten  years  of  age  in  London  was  916,784, 
which  was  divided  into  about  55,000  imvaceinated  and 
861,000  vaccinated.  In  the  same  year  the  deatJis  from 
smallpox  were  as  follows:  782  among  the  55,000  unvac- 
cinated, and  125  among  the  861,000  vaccinated,  or  1  in  70 
of  the  former  to  1  in  6,968  of  the  latter,  a  difference  of 
nearly  one  hundredfold  in  favor  of  the  vaccinated  class. 

The  difference  in  these  two  methods  of  in(juiry  should 
be  noticed,  since  Dr.  Buchanan  considers  the  efftct  of 
vaccination  upon  the  population  at  large,  while  KOrOsi 
considers  the  effect  of  vaccination  upon  the  mortality 
from  smallpox  as  compared  with  the  number  of  ca^^es. 

From  all  these  observations,  and  from  many  more  of 
the  same  character  which  might  be  quoted,  we  find  that 
the  mortality  ainojif/  t/te  vncaccitwted  (whlnnit  reference 
to  the  question  of  age  distribution,  or  to  the  (luality  of 
the  vaccination  per formciX)  is  from  fire  to  seven  times  as 
great  as  it  is  among  tlie  vaccinated. 

When,  however,  the  conditions  of  the  latter  class  are 
more  carefidly  examined,  it  is  found  that  among  racci- 
mtted  persons  infected  with  smallptrx  the  danger  of  the  dis- 
ea.se  is  chiefly  determined  by  the  character  or  quality  of 
the  vaccination. 

Mr.  Warson,  who  first  observed  and  made  known  the 
value  of  this  principle,  stated  that,  if  the  vaccinated  are 
divided  into  two  classes — (1)  those  who  have  been  vac- 
cinated in  the  best-known  manner,  and  (2)  those  who 
have  been  badly  vaccinated— the  fattdity  from  smallpox, 
if  it  infects  the* former,  is  but  5  per  1,000,  and  among  the 
latter  150  per  1,000. 


Classiflcatlon  of  cases  aivordlnjr  to  the 
character  of  vatx-lnatloti. 

Mortality  rate 
in  earh  cliiss. 
Per  <'ent. 

1. 

Unvaccinated 

35.00 

•» 

Said  to  have  lK»en  vacciiiat<*<l,  but  huvln^r  n<»  dcji- 
trlx 

2:J.57 

3. 

Vaccinated : 

{ci\  HavincT  one  vaccine  cicatrix 

(t.80 

{h\  Havlnff  two  vaccine  cicHtric<*s  

4.70 

(r*\    HRvincT  thivp  vimtiik*  ririitri4M*s 

1.05 

{tl\   HRvlnff  four  or  inort*  rlciilrli't'S 

.5.5 

4. 

(e)    Having  well-marked  clcatnces 

(  f)  Havinpr  Iwidly  marked  dcatrlcs 

HavinfT  previously  had  smallpox 

2.52 

8.82 
19.00 

1 

Mr.  Marson's  observations  further  establislicd  the  fact 
that  the  degree  of  modifying  pmrer  is  in  the  exact  ratio  of 
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FIG.  4939.— 
Volkmann^s 
Spoon. 


ground  up  still  further,  double  the  quantity  of  glycerin 
is  finally  incorporated.  Thus,  at  the  time  of  our  visit, 
10  gm.  of  pulp  having  been  collected  from  one  calf,  the 
composition  of  the  finished  emulsion  was  as  follows: 
Pulp,  10  gm. ;  water,  83.5  gm. ;  glycerin, 
66.5  gm.  Dr.  Vansclow  informed  us  that 
this  quantity  would  suffice  for  the  vacci- 
nation of  five  thousand  children. 

The  emulsion  is  afterward  forced  into 
small  bottles  and  tubes  by  means  of  a 
machine  actuated  by  water  power.  This 
machiuo.  which  is  manufactured  by  a 
Vienna  firm,  appears  to  be  decidedly  use- 
ful and  convenient,  and  is  capable  of  being 
worked  in  connection  with  any  form  of 
pressure  apparatus. 

The  small  bottles  are  of  different  sizes, 
and  contain  lymph  sufficient  for  fifty,  for 
one  hundred,  and  for  one  hundred  and  fifty 
vaccinations  respectively.  The  bottles  and 
their  corks  are  all  of  them  sterilized  prior 
to  use. 

We  were  stnick  with  the  numerous  pre- 
cautions which  are  taken  in  this  institution 
to  insure  thorough  asepsis  throughout  the 
various  stages  of  lymph  production.  Thus, 
in  the  collecting-room  the  flooring  is  of 
cement  concrete,  the  walls  are  lined  inter- 
nally for  about  half  their  height  with 
opaque  glass  tiles,  the  upper  Imlf  being 
of  Parian  cement. 

On  the  first  floor  of  the  building  is  a 
bacteriological  laboratory,  which  is  reached 
ft-om  the  collecting-room  by  an  iron  spiral 
staircase.  It  is  fitted  up  with  an  autocUive, 
incubators,  etc.  But  owing  to  the  director 
being  engaged  in  private  practice,  he  has 
no  time  to  work  in  this  laboratory,  which  is,  therefore, 
used  only  when  it  is  desired  to  sterilize  cloths,  instru- 
ments, or  glassware.  With  the  lymph  and  pulp  material 
collected  and  glycerinated  in  our  presence  on  January 
16th,  1897,  Dr.  Cory  vaccinated  34  children  on  January 
191  h,  with  an  insertion  success  of  98.8  per  cent.,  and  21 
children  on  February  11th,  with  an  insertion  success  of 
93.3  percent.  (Copeman's  Lectures,  pp.  225-228). 

Plan  of  MoiUi    Vdccine  Establishment. — The  following 

{)lan  of  a  model  vaccine  establishment  is  shown  in  De- 
obel  and  Cozette's  **  Vaccine et  Vaccination,"  Paris,  1899. 
The  general  plan  is  that  of  an  open  court  surrounded  by 
apartments,  stables,  etc.,  suitable  for  the  purposes  of 
producing  vaccine  material  from  animals. 

This  establishment  is  about  77  feet  wide  by  155  in 
length,  and  may  be  made  much  smaller  by  the  omission 
of  the  two  large  director's  rooms  (intended  in  the  original 
plan  as  a  living-room)  and  the  horse  stable  and  carriage- 
house,  as  circumstances  may  require.  Rooms  8  and  9  are 
found  to  be  convenient  in  those  cities  where  vaccination 
with  fresh  lymph  is  practised  at  the  establishment  as  one 
of  the  functions  of  such  a  plant,  a  pmctice  which  was 
carried  out  for  man}'  years  at  the  government  station 
managed  by  Dr.  Cory  in  London.     (Fig.  4940.) 

TiiK  Bactkiuolooy  op  Vaccinia. — As  early  as  1809 
Sacco'*  noticed  the  presence  of  granules  in  vaccine 
lymph.  For  a  half  century  no  further  progress  appears 
to  have  been  made.  As  late  as  1803  Eiselt  of  Prague  de- 
scribed vaccine  lymph  as  a  contagious  fluid  devoid  of 
cells.  In  1866  Beale"  drew  attention  to  particK's  of 
germinal  or  living  matter  invading  the  tissues  from  the 
blood,  which  he  identified  as  the  virus  contagium,  or 
materies  morbi  of  contagious  diseases,  and  applied  this 
principle  especially  to  vaccine  lymph.  Hallier  and 
Zum.**  of  Jena,  claim  priority,  and  described  in  1867  an 
abundance  of  micrococci  as  occurring  in  vaccine  lymph. 
They  also  indicated  the  necessity  for  cultivation  experi- 
ments to  determine  whether  or  no  these  micrococci  stand 
in  a  causal  relation  to  vaccinia. 

Keber,'*  of  Danzig,  in  1868  also  described  micrococci 
in  vaccine  lymph.     Cohn*°  in  1872  confirmed  Keber's 


observations  and  distinguished  the  micrococci  from  the 
spores  of  moulds,  and  also  differentiated  them  from 
bacilli.  Cohn  was  not  able  to  establish  a  difference  be- 
tween vaccine  and  variolous  lymph. 

It  then  became  necessary  to  determine  whether  this 
particulate  matter  was  essential  to  its  specific  action. 
Chauveau  *'  attacked  this  question,  and  showed  that  the 
leucocytes  in  lymph  are  not  essential  to  its  specific 
action,  since,  after  dilution,  the  supernatant  fluid,  free 
from  leucocytes,  was  found  to  produce  normal  vesicles 
of  vaccinia.  On  the  other  hand,  by  a  carefully  conducted 
experiment,  he  proved  that  if  distilled  water  be  cautiously 
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Fio.  4940.— Plan  of  Proposed  Plant  for  Animal  Vaodne  ProductloiL 
1,  la.  Gates,  one  at  each  end.  1,  Public  entrance ;  la,  entnuioe  for 
animals :  2,  opt^n  court ;  3,  stable  for  ten  animals;  4,  room  for  pre- 
paring the  calves,  shaving,  etc.,  Huffldent  for  one  or  two  animals; 
.%  vaccinating-room.  provided  with  one  or  two  vaodnatlnfp-tables; 
6,  room  for  the  vaccinated  animals;  7,  room  for  collecting  the 
lymph ;  8,  vaccinatlng-room.  for  those  who  come  to  tlie  establisb- 
ment  to  be  vaccinated :  9,  waiting  room ;  10,  laboratory :  11,  pack- 
ing-room ;  12,  clerical  room,  records  and  oorrespondence ;  12, 
director's  room ;  14,  carriage  house :  l.*),  horse  stable;  1ft,  stairway 
leading  to  the  granary  and  room  of  employees. 

floated  on  the  surface  of  lymph  in  a  small  cylindrical 
vessel  the  soluble  elements  of  the  plasma  will  dijffuse  in 
the  water,  but  the  granular  corpuscles  remain  in  the 
lymph:  The  upper  layers  of  the  liquid,  which  have  im- 
bibed by  diffusion  the  soluble  albuminous  matter  of  Uie 
lymph,  are  nevertheless  totally  inactive  and  incapable  of 
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Oermnny. — In  Germany  every  child  must  be  vaccinated 
in  the  year  following  the  year  of  its  birth.  All  scholars 
in  public  and  private  sohools  must  be  revaccinated  in  the 
twelfth  year,  if  they  have  not  already  had  the  smallpox. 
When  the  vaccination  and  re  vaccination  are  not  success- 
ful, they  should  be  repeated  in  the  two  following  years. 

Only  attested  physicians  may  vaccinate.  The  special 
control  of  vaccination  is  left  to  the  separate  States.  The 
public  vaccinations  are  free  to  all.  The  cost  is  paid  from 
the  public  treasury.  Humanized  lymph,  retrovaccine 
lymph,  and  animal  lymph  may  be  employed  indiffer- 
ently.    Humanized  lymph  is  now  scarcely  ever  used. 

Dr.  Wernher  makes  the  just  comment  upon  the  age 
limit  for  vaccination  that  it  is  delayed  too  long  for  chil- 
dren, since  children  born  in  January  may  become  tw^enty 
months  old  before  their  vaccination  is  obligatory. 

Denuiark. — Vaccination  was  established  by  law  both 
in  Denmark  and  in  the  Faro6  Islands,  at  the  beginning  of 
the  present  century.  By  the  laws  of  Denmark  no  child 
can  be  admitted  to  school,  or  present  itself  for  confirma- 
tion, until  a  certificate  of  vaccination  is  produced.  Re- 
vaccination  is  also  enjoined  for  soldiers,  and  seamen  in 
the  navy. 

In  Icelnnd,  which  was  subject  to  devastating  epidemics 
of  smallpox  in  the  eighteenth  century,  one  country  phy- 
sician and  eight  district  physicians  are  appointed  for  the 
control  of  vaccination,  and  every  clergyman,  after  hav- 
ing received  the  necessary  instruction  of  these  physicians, 
shall  be  the  vaccinator  ex  officio  of  his  parish  and  keep  a 
register  of  those  who  are  vaccinated.  The  district  phy- 
sicians provide  a  supply  of  vaccine  virus  from  Copen- 
hagen. 

Bfceds^n. — The  law  in  Sweden  prescribes,  as  a  geneml 
rule,  that  children  shall  be  vaccinated  before  the  age  of 
two  years,  and  in  case  of  epidemic  smallpox  vaccination 
is  recommended  in  the  first  months  of  life.  Revaccina- 
tion  is  generally  recommended  at  the  age  of  fifteen  years, 
and  is  preitcHhed  for  recruits  in  the  army  and  navy. 

Japan. — Vaccination  was  introduced  into  Japan  in 
1849  by  Dr.  Mounik,  a  Dutch  physician  at  Nagasaki,  and 
vaccinating  offices  were  afterward  opened ;  but  the  re- 
sults were  not  at  first  satisfactory,  in  consequence  of  the 
want  of  a  regular  supply  of  good  lymph  and  its  deterio- 
ration, or  on  account  of  the  imperfect  performance  of  the 
operation.  In  June,  1874.  a  central  office  was  opene<i 
for  the  purpose  of  collecting  vaccine  lymph  from  calves 
and  distributing  the  same  to  the  local  authorities 
throughout  the  empire  in  the  spring  and  autumn,  and 
wherever  smallpox  should  be  prevalent. 

In  December  of  the  same  year  (1874),  vaccination  was 
made  compulsory,  and  regulations  were  issued  for  its 
performance  and  for  the  collecting  of  statistics  relative  to 
vaccination  and  re  vaccination. 

Prof.  E.  S.  Morse,  who  has  been  a  keen  observer  of  all 
matters  of  public  interest  in  Japan,  says:  "It  is  gratify- 
ing to  know  that  smallpox,  which  was  formerly  endemic, 
is  now  coming  under  control  by  the  Government  taking 
active  measures  to  insure  vaccination.  The  frightful 
scourges  of  smallpox  in  past  times  are  seen  in  the  sadly 
scarred  faces  of  many  of  the  people,  and  in  the  number 
of  blind  persons  one  encounters." 

United  Statef*. — The  following  resume  contains  the  es- 
sential points  of  the  vaccination  laws  of  the  principal 
States  of  the  Union. 

The  following  order  of  the  Secretary  of  the  Treasury 
relates  to  the  vaccination  of  immigrants: 

**  Steerage  passengers  and  crew,  coming  from  districts 
where  smallpox  prevails  in  epidemic  form,  or  who  have 
been  exposed  to  smallpox,  shall  be  vac(!inated  before 
embarkation,  unless  they  show  evidence  of  immunity  to 
smallpox  by  previous  attack  or  recent  successful  vacci- 
nation." • 

In  Alabama  the  county  health  officer  is  required  from 
time  to  time  to  obtain  necessary  supplies  of  reliable  vac 
cine  matter  which,  without  charge,  he  must,  on  applica 
tion,  furnish  to  the  practising  physicians  of  the  county ; 
and  when  prepared,  vaccinate  without  charge  all  indi- 
gent persons  of  the  county  applying  at  his  office. 


Arkansas  has  no  State  law  as  to  vaccination. 

In  California  the  law  forbids  the  attendance  of  unvac- 
cinated  children  at  school,  and  it  is  provided  that  **■  any 
practising  physicians  may  certify  that  the  child  or  per- 
son has  used  due  diligence  and  cannot  be  vaccinated  so 
as  to  produce  a  successful  vaccination,  whereupon  such 
child  or  person  shall  be  exempted  from  the  operation  of 
the  act  "(Iaw  of  1889). 

In  Colorado  the  local  sanitary  authority  may  provide 
for  vaccination  during  the  prevalence  of  smallpox,  and 
even  then  only  as  an  alternative  to  isolation. 

In  Connecticut  the  town  boards  of  health  ma}'  adopt 
such  measures  for  the  vaccination  of  the  inhabitants  of 
their  respective  towns  as  they  deem  necessary.  Every 
person  who  refuses  to  be  vaccinated,  or  prevents  any  one 
under  his  control  from  being  vaccinated,  on  application 
of  a  member  of  a  board  of  health,  or  of  a  physician  em- 
ployed by  the  board  for  such  purpose  (unless  in  the  opin- 
ion of  another  physician  it  would  not  be  prudent  on  ac- 
count of  illness),  shall  forfeit  five  dollars  to  the  town. 

The  Board  of  School  Visitors  of  any  town  has  author- 
ity to  require  every  child  to  be  vaccinated  before  such 
child  is  permitted  to  attend  a  public  school.  The  ex- 
pense of  vaccination  is  to  be  paid  from  the  town  treasury, 
when  necessary. 

In  Delaware  the  school  authorities  are  required  to  en- 
force the  vaccination  of  all  school -children,  unless  they 
are  previously  protected  either  ^by  vaccination  or  by 
smallpox.  A  copy  of  the  law  must  be  posted  for  two 
weeks  at  the  door  of  every  school-house. 

Florida.— By  a  law  of  1889  the  State  Board  of  Health 
was  authorized  to  make  regulations.  They  made  it  the 
duty  (by  ^  11  of  the  Sanitary  Code)  of  city  and  town  au- 
thorities to  "  provide  for  the  vaccination  and  revaccina- 
tion  of  the  citizens  residing  in  their  several  cities  and 
towns."  Every  parent  or  guardian  of  a  child  is  made 
responsible  for  its  vaccination ;  exceptions  were  made  in 
the  case  of  sparsely  settled  districts  when  not  threatened 
with  smallpox,  and  in  the  case  of  a  certificate  from  a  rep- 
utable physician  that  vaccination  would  be  "*  dangerous 
to  the  health  of  the  person  required  to  be  vaccinated." 

By  g§  12  and  13  superintendents  of  schools  in  towns 
having  more  than  two  thousand  people,  and  ownei"s  or 
managers  of  factories  are  not  to  admit  unvaccinated  per- 
sons. 

Illinois  has  no  state  law  relative  to  vaccination.  The 
State  Board  of  Health  has  issued  an  order  excluding  un- 
vaccinated children  from  the  public  schools  and  defines 
what  it  deems  to  be  a  "  proper  and  successful  vaccina- 
tion." 

Indiana  has  no  state  law  as  to  vaccination.  The 
State  Board  of  Health  has  issued  certain  rules  especially 
applicable  to  epidemic  seasons.  It  has  also  ordered  that 
bovine  virus  should  be  used  for  vaccination,  with  certain 
exceptions. 

In  Iowa  the  attendance  of  unvaccinated  children  at 
.school  is  forbidden. 

In  Kansas  there  is  no  state  law  as  to  vaccination. 

In  Kentucky  the  law  requires  that  all  unvaccinated 
persons  over  twentv-one  years  of  age  shall  procure  their 
own  vaccination.  Barents  and  guardians  must  have  their 
children  and  wards  vaccinated  witliin  twelve  months 
after  their  birth.  The  secretary  of  the  State  Board  of 
Health  is  required  to  furnish  vaccine  virus  to  local 
boards  of  health  for  the  gmtuitous  vaccination  of  tiie 
poor. 

Louisiana  has  no  state  law  as  to  vaccination.  A  city 
ordinance  relative  to  school  attendance  is  enforced  in 
New  Orleans. 

In  Maine  the  city  or  town  authorities  are  required  an- 
nually, or  oftcner  if  they  deem  it  prudent,  to  provide  for 
"free  vaccination  with  the  cow  pox  "  of  all  inhabitants 
over  two  years  of  age,  to  be  done  under  the  care  of 
skilled  practising  physicians,  under  such  circumstances 
and  restrictions  as  the  authorities  may  adopt.  School 
committees  may.  if  they  deem  it  expedient,  exclude  un- 
vaccinated children  from  the  public  schools. 

A  law  was  enacted  in  Maine  in  1889  providing  for  the 
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increased  during  the  past  few  years,  until,  in  the  returns 
for  1896,  it  appears  that  the  neglect  of  vaccination 
amounted  to  79  per  cent,  of  the  births,  and  in  the  city  it 
amounted  to  82.1  per  cent. 

The  following  figures  show  the  increasing  neglect  in 
regard  to  vaccination,  both  in  London  and  in  the  whole 
country : 


Proportion    not    finally    AtcouNTKD 

Vaccination. 


FOR    IN    Regard    to 


Year. 

London. 

II  est  of 
Enfirlttnd. ; 

Year. 

London. 

Rest  of 
England. 

1887 

9.0 
10.3 
11.6 
13.9 
16.4 
18.4 
18.2 

fl.7 
8.2 
9.6 
10.9 
12.9 
14.3 
15.7 

1894 

20.6 
24.9 

19.0 

1888       

1895 

19.8 

1889 

1890 

1891 

1892 

1893 

1896 

1897 

1898 

1899 

28.4 
29.1 
33.0 
27.7 

22.3 
21.6 
19.6 
15.4 

Dr.  Arnould,  in  his  treatise  on  "Public  Hygiene,"  rec- 
ognizing the  fact  that  an  unvaccinated  pereon  is  a  con- 
stant menace  to  the  public  safety,  reasonably  inquires 
whether  the  liberty  of  those  who  do  not  wish  to  have  the 
smallpox  is  not  as  worthy  of  respect  as  the  liberty  of 
those  who  do  not  desire  to  be  vaccinated. 

In  France,  the  opponents  of  compulsory  vaccination 
succeeded  in  preventing  the  enactment  of  the  bill  pro- 
posed by  Dr.  Liouville,  in  1881;  and  in  Switzerland  a 
similar  organized  opposition  secured  the  repeal  of  com- 
pulsory acts  in  1882,  the  eflfect  of  which  action  very  soon 
became  evident  in  a  decided  increase  of  smallpox  in  that 
country. 

The  opposition  to  vaccination  is  based  mainly  upon  the 
following  objections: 

1.  Alleged  infringement  of  personal  liberty.  Upon 
this  subject,  Dr.  J.  M.  Toner,  of  Wasliington,  makes  the 
following  excellent  comments: 

"The  question  of  the  prophylactic  power  and  safety 
of  vaccination  is  so  well  settled  that  the  individual  who 
fails  to  protect  himself  against  variola  by  it  should  be 
looked  upon  by  the  community  with  aversion,  and  treated 
as  a  nuisance  (as  he  really  is,  so  far  as  the  social  inter- 
ests are  concerned),  and  be  compelled  to  submit  to 
vaccination  for  his  own  safety  and  the  protection  of 
the  public. 

"  Parents  and  guardians  have  no  more  right  to  with- 
hold or  neglect  to  provide  vaccination  for  the  children 
under  their  protection  than  they  have  to  jeopardize  the 
lives  of  their  helpless  infants  by  not  furnishing  them 
with  food  or  clothing.  It  is  criminal  to  neglect  either,  as 
death  may  be  the  consequence:  but  the  failure  to  pro- 
vide protection  against  smallpox  seems  to  be  more  mali- 
ciously wicked  than  to  neglect  either  food  or  clothing, 
as  the  former  may  not  only  cause  the  death  of  the  child, 
but  may  be  the  means  of  spreading  disease  and  death 
among  many  others:  while  the  evil  which  arises  from 
the  latter  ceases  with  the  death  of  the  victim." 

2.  As  to  the  claim  that  vaccination  does  not  protect 
from  smallpox. 

The  amount  of  protection  afforded  by  the  process  of 
vaccination,  when  properly  performed,  has  been  quite 
fully  discussed  in  the  earlier  portion  of  this  article.  At 
the  present  day.  but  very  few  authorities  claim  that  the 

Srotection  afforded  by  a  single  vaccination  is  absolute. 
fot  even  smallpox  itself  is  protective  in  all  cases  against 
a  second  attack.      The  amount  of  protection  afforded  is 

Suite  well  shown  by  the  statistics  of  epidemics.  Dr. 
uchanan,  medical  officer  of  the  Local  Government 
Board  of  England,  showed  that  the  smallpox  death  rate 
among  adult  persons  vaccinated  was  90  to  the  million: 
among  the  unvaccinated  it  was  3,350  per  million.  Among 
vaccinated  children  under  five  years  age  it  was  40.5  per 
million :  among  unvaccinated  children  of  the  same  age  it 
was  5,950  per  million. 

8.  As  to  the  claim  that  vaccination  introduces  other 
diseases  besides  vaccinia.    As  has  already  been  stated. 


the  fact  that  such  cases  have  occurred  is  not  denied.  It 
is  also  true  that  cases  of  such  injury  are  exceedingly 
rare.  So  far  as  the  introduction  of  aiseases  of  human 
origin  is  concerned,  this  objection  is  entirely  overcome 
by  the  employment  of  bovine  virus;  and  with  reference 
to  the  possibility  of  introducing  any  of  the  diseases  com- 
mon to  the  cow  and  to  man,  the  question  lias  been  suffi- 
ciently answered  by  the  quotations  already  given. 

With  reference  to  the  various  incidents  which  occasion- 
ally follow  vaccination,  very  much  has  been  attributed 
to  the  opemtion  which  does  not  belong  to  it,  on  the  en- 
tirely erroneous  principle  of  post  Jioc,  ergo  propter  hoc. 
The  mortality  from  all  causes  among  children  is  large, 
and  in  a  large  number  of  annual  vaccinations,  as  for  ex- 
ample, among  the  two  millions  or  more  of  the  German 
Government,  it  is  not  remarkable  that  a  considerable 
number  of  deaths  should  occur  witliin  a  short  period  of 
vaccination,  and  cases  of  harm  are  attributed  to  the  oper- 
ation which  actually  have  no  connection  with  it,  in  the 
line  of  cause  and  effect. 

4.  A  singular  argument  often  urged  by  the  opponents 
of  vaccination  is,  that  smallpox  is  not  caused  by  conta- 
gion, but  by  filth,  and  hence  its  proper  preventive  treat- 
ment should  be  accomplished  simply  by  sanitary  meas- 
ures, without  vaccination.  Undoubtedly,  filth  and  bad 
hygienic  conditions  promote  the  spread  of  smallpox,  but 
that  they  directly  cause  the  disease  in  the  absence  of  a 
previous  case  of  smallpox  has  never  been  proven.  On 
the  other  liand,  the  disease  has  been  shown  to  be  conta- 
gious and  inoculable  in  the  highest  degree. 

With  reference  to  the  tlieory  of  the  origin  of  smallpox 
from*  filth.  Dr.  Carpenter  says:  "As  regards  smallpox, 
there  is  not  any  difference  of  opinion  on  this  point.  It 
certainly  requires  the  introduction  from  without  of  some 
form  of  particulate  contagion  (a  germ  or  living  organ- 
ism), however  much  meteorological  states  and  personal 
diet  may  promote  its  growth ;  and  if  the  contagion  be 
absent,  smallpox  cannot  arise." 

5.  Displacement  of  mortality  (Carnot's  doctrine).  This 
theory  >vas  proposed  by  M.  Carnot,  a  French  artillery 
officer.  He  alleged  that,  while  certain  diseases,  such  as 
smallpox,  measles,  convulsions,  and  croup,  were  decreas- 
ing, other  diseases,  such  as  cholera,  typhoid  fever,  and 
dysentery,  were  increasing;  that  the  births  were  tending 
to  become  less  in  number  than  the  deaths;  that  the  de- 
population of  France  was  an  imminent  danger;  and  that 
vaccination  was  the  cause  of  all  this  disturbance.  Mr. 
Simon  comments  upon  this  remarkable  theory  as  fol- 
lows: "Supposing  Carnot's  statistics  to  be  correct,  does 
he  give  any  sufficient  reason  for  ascribing  to  vaccination 
that  deteriorated  stjite  of  adult  life  which  he  professes  to 
have  discovered?  So  little  does  he  this,  that  in  any  of 
the  sentences  where  damnatory  conclusions  are  drawn,  if 
there  were  substituted  at  hazard  for  his  word  vaccination, 
the  mention  of  any  other  historical  event  belonging  to 
about  the  same  period  of  time  as  Jenner's  discovery,  M. 
Carnot's  logic  would  scarcely  suffer  by  the  change,  or 
his  new  conclusion  be  less  warrantable  than  his  first. 
Fast  ergo  propter  was  never  more  whimsically  illustrated. 
For  the  argimient  goes  simply  to  claim  as  the  effect  of 
vaccination  whatever  evils  have  occurred  since  its  dis- 
covery ;  and  M.  Carnot's  moderation  ma}'  be  praised, 
that,  with  the  infinite  resources  of  this  proof,  he  did  not 
also  convict  Jenner  of  causing  last  year's  inundation  of 
the  Rhone." 

M.  Charles  Dupiu.  in  1848.  and  Dr.  Bertillon,  in  1854, 
also  exposed  the  fallacy  of  Carnot's  proposition.  It  was 
shown  that,  whether  his  arithmetic  were  right  or  wrong, 
his  medical  conclusions  were  wholly  untenable.  His  evi- 
dence was  purely  local  and  applied  to  France,  in  wliich 
there  were,  it  is  true,  certain  facts  of  an  unfavorable 
character  relative  to  the  growth  or  movement  of  the  pop- 
'ulation:  and  yet  these  same  observations  were  not  ap- 
plicable to  England,  nor  to  Sweden,  nor  to  Russia,  nor  to 
any  other  countries  in  which  vaccination  w^as  practised 
as  well  as  in  France. 

11(18  Vaccination  Increased  tJie  Liability  to  Otliei"  Dis- 
eases, and  has  it  Increased  the  General  Death  Rate? — 
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relieve.  The  most  efficient  application  is  carbolic  acid, 
wliich  can  l>e  used  in  the  streugtli  of  a  Ave- per  cent,  solu- 
tion, altlioueli  it  is  well  to  commence  with  a  weaker 
solution  aucT  increase  the  strength  if  necessary.  The 
parts  thus  aiTect^d  maybe  brushed  with  a  solution  of 
cocaine  or  of  tlie  nitrate  of  silver;  both  are  efficient. 

Should  one  of  the  vulvo- vaginal  glands  become  in- 
volved it  will  be  necessary  to  open  it  as  far  within  the 
vaginal  outlet  as  possible.  This  condition  may  be  mis- 
taken for  a  prolapsed  ovary  or  an  inguinal  licrnia.  Tlie 
former  is  excluded  by  the  previous  history  and  the  latter 
by  its  percussion  note  and,  possibly,  by  reduction.  The 
opening  of  the  abscess  will  afford  temporary  relief;  but 
when  once  this  gland  has  been  invaded,  it  becomes  a 
source  of  frequent  annoyance,  and  a  permanent  I'ellef  is 
obtained  only  by  its  complete  eradication. 

Buboes  are  not  apt  to  occur.  When  they  are  present, 
an  eiTort  should  be  made  by  purgatives  and  counter- 
irritants  to  dispel  them.  A  grateful  application  consists 
of  tin  ointment  composed  of  equal  parts  of  Ungt.  hv- 
dmrg.,  Ungt.  belladonnte,  ichthyol,  and  lanolin.  Apnly 
with  pressure.  If  suppuration*  is  inevitable  dissection 
alone  affords  the  desired  relief. 

Granular  vaginitis  and  adhesive  vaginitis  are  described 
by  some  authors  as  dist  inct  forms  of  inflammation.  They 
also  occur  as  phases  of  simple  or  gonorrhcpal  vaginitis, 
and  hardly  demand  special  consideration.  The  former, 
however,  sometimes  declares  itself  as  a  distinct  form  of 
vaginitis  in  connection  with  pregnancy. 

Yl.  Vcsico-VAOiNATi  FiSTULiV. — A  flstula  is  an  abnor- 
mal communication  through  the  tissues  between  two 
organs  or  passages,  or  l>etween  an  organ  or  passage  and 
the  exterior  of  the  body.  The  course  of  the  communica- 
tion may  be  either  direct  or  tortuous.  A  vesico- vaginal 
fistula  is  such  a  communication  between  the  bladder  and 
vagina;  by  means  of  it  the  urine  constantly  or  spasmodi- 
cally makes  its  escape. 

lliese  urinary  fistulie  are  classified  according  to  their 
location  as  follows:  I.  Vesico- vaginal  fistula  (proper). 
This  is  situated  in  the  vesico- vaginal  wall  and  involves 
only  that  tissue.  II.  Vesico- utcro- vaginal  fistula.  This 
comprises  cases  in  which  the  tear  reaches  up  to,  or  dis- 
sects off  the  vesico-vaginal  tissue  from,  the  uterus,  and 
necessitates,  when  an  attempt  is  made  by  surgical  means 
to  repair  the  defect,  the  passage  of  the  suture  through 
uterine  tissue.  III.  Vesico-uteriue  fistula.  In  these 
cases  the  vaginal  wall  is  intact,  the  bladder  communicat- 
ing with  the  uterus  and  the  urine  thus  finding  its  way 
through  the  os  into  the  vagina.  IV.  Ure thro  vaginal 
fistula.  This  term  is  applied  to  cases  in  which  an  open- 
ing exists  in  the  base  of  the  urethra,  through  which 
urine  escapes  into  the  vagina.  But  this  can  occur  only 
during  the  act  of  micturition.  V.  Uretero- vaginal  fis- 
tula. This  is  the  rarest  form  of  fistula.  It  is  the  result 
of  an  extensive  tear  or  loss  of  tissue  involving  the 
ureter.  Dr.  Emmet  claims  that  this  lesion  is  more  com- 
monly the  result  of  a  pelvic  abscess.  During  the  infiatn- 
matory  process  the  ureter  becomes  occluded  by  press- 
ure, perforation  ensues,  and  the  urine  finds  its  way  into 
the  vagina.  A  uretero-vnginal  fistula  may  l)e  congenital, 
and  cases  are  on  record  in  which  one  ureter  opf>ned  into 
the  vagina  and  the  other  took  the  normal  course  and  dis- 
charged the  urine  from  one  kidney  into  the  blmlder. 
Under  these  circumstances  a  diagnosis  becomes  obscure 
and  difficult.  During  infancy  and  childho(Kl  simple  in- 
continence suggests  itself  as  an  efficient  explanation  of 
the  apparent  phenomena,  and  repeated  physical  castlga- 
tion  is  apt  to  be  the  lot  of  the  unfortunate  sufTerer.  It 
is  only  when  the  child  has  come  to  mature  years  that  a 
sufficiently  thorough  Investigation  is  instituted  and  the 
exact  condition  discovered,  (-ongenital  ureteral  fistulfe 
usually  open  at  a  point  below  the  neck  of  the  bladder. 
Uretero- vaginal  fistula  occur  not  uncommonly  from  ac- 
cidental wounds  of  the  ureter  in  hysterectomy  for  cancer 
or  for  fibroid  tumor  of  the  uterus. 

The  most  common  location  of  a  vesico  vaginal  fistula 
is  in  the  median  line  and  directly  behind  the  svmphysia 
pubis.     The  usual  form  of  a  section  of  the  fistula  is  oval, 


linear,  angular,  or  round.  The  most  common  in  the 
oval,  due,  as  Dr..  Agnew  explains,  to  the  superior  con- 
tractile power  of  the  longitudinal  over  the  circular  mus- 
cular tissue  of  the  vagina.  These  fistula  vary  fn  size 
from  an  opening  so  small  that  it  is  found  with  gr(*flt 
difficulty  and  admits  only  the  smallest  probe,  to  those 
that  involve  the  whole  of  the  anterior  vaginal  wall, 
together  with  the  entire  base  of  the  bladder  and  the  ure- 
thra. One  illustration  of  the  latter  has  come  under  my 
own  observation  and  care.  In  this  case  there  was  no 
trace  of  urethral  tissue  whatever.  The  entire  ba.se  of 
the  bladder  was  wanting,  and,  stretching  across  the  com- 
mon cavity,  bi'hind  the  symphysis,  ana  springing  from 
and  continuous  with  the  tissue  of  the  recto- vaghial 
septum,  was  a  strong  cicatricial  band  which  reached 
from  side  to  side  of  the  pelvis,  leaving  only  sufficient 
room  for  two  fingers  to  pass  with  difficulty  between  it 
and  the  symphysis.  Through  this  small  opening  the  in- 
flamed and  sensitive  fundus  of  the  bladtler  frequently 
Srolapsed.  Such  cicatricial  bands,  of  greater  or  less 
ensity  and  resistance,  and  reaching  across  the  vagina  in 
the  most  diversified  directions,  are  a  common  complica- 
tion in  cases  of  fistula. 

Etiology. — The  most  common  cause  of  urinary  fistula 
is  injury  due  to  parturition.  If  the  delivery  be  prema- 
ture and  rapid,  especially  when  atti*ndcd  with  undue 
rigidity  of  the  soft  parts,  laceration  of  the  cervix  uteri 
is  apt  to  occur.  Especially  is  this  the  case  in  primipano 
of  advanced  age,  and  in  cases  in  which  morbid  changes 
have  occurred  in  this  tissue.  When  sufficiently  exten- 
sive this  laceration  results  in  a  permanent  fistula.  The 
vesico-utero- vaginal  and  the  vesico-uterine  are  the  varie- 
ties most  often  produced  in  this  way.  The  tear,  begin- 
ning in  a  rigid  os,  extends  out  upon  the  vagina  or  up  the 
cervix  to  the  vesico- cervical  junction.  In  the  process  of 
repair  this  may  all  heal  with  the  exception  of  an  ofx'ning 
at  the  junction  of  the  vagina  with  the  cervix.  Or  all 
tlie  tissues  below  may  heal,  leaving  an  opening  at  the 
upper  angle  of  the  tear — ^a  vesico-uterine  fistula. 

It  is  universally  accepted  now,  however,  that  the  ma- 
jority of  fistulte  are  caused  by  the  sloughing  away  of  tis- 
sue due  to  severe  and  pmlonged  pressure  oi  the  present- 
ing part  of  the  child  during  parturition.  So  long  as  the 
presHuro  is  intermittent,  ana  not  too  long  8ustaine<l  at 
any  one  time,  no  harm  is  done;  but  wnen  impaction 
occurs  and  the  pressure  becomes  continuous,  circulation 
is  obstructed  and  the  vitality  of  the  soft  tissue  thus  com- 
pressed is  destroyed.  Necrosis  oi'curs,  the  slough  sepa- 
rates, and  the  unne  makes  its  escape.  According  to  Ag- 
new, over  ninety  per  cent,  of  vesico-vaginal  fistuls  are 
thus  produced,  while  in  Emmet's  expenence  ninely-five 
per  cent,  of  his  cases  were  the  result  of  prolongea  and 
difficult  labor. 

When  the  fistula  is  produced  by  laceration  the  urine 
makes  its  escape  atonceand  the  condition  is  immediately 
suspected.  But  in  cases  of  protracted  labor  time  is  re- 
quired for  the  slough  to  separate  and  the  urine  may  not 
escape  for  several  days.  The  average  time  is  ten  days, 
but  it  may  occur  in  four  or  five,  and  again  it  may  be  de- 
layed for  a  month.  One  case  under  my  care  gave  a  his- 
tory of  retention  of  urine,  following  ccmfinement.  that 
persisted  up  to  the  ninth  da)',  when  suildenly  her  bladder 
burst  and  a  flood  of  urine  was  discharged  through  the 
vagina.  It  was  evident  in  this  ciisc,  however,  from  tlie 
presence  of  cicatricial  bunds,  that  there  had  been  some 
sloughing  as  a  result  of  the  pressure,  and  that  the  separa- 
tion of  the  necrotic  tisftue  had  led  to  what  she  described 
as  the  "  bursting  of  her  liladder." 

Ill-adjusted,  displaced,  and  neglected  pessaries  liave 
lK*en  known  to  ulcerate  through  the  vaginal  wall  and 
]m>duce  fistula;  vesical  calculi  likewise  may  ulcerute 
through  into  the  vagina,  leaving  a  fistulous  opening. 
Urinary  fistula;  are  sometimes  produced  by  gunshot 
wounds,  bv  rough  manipulation  of  a  sound  or  catheter 
in  the  blad(1er.  by  accidental  puncture  during  operations 
on  surrounding  tissue,  as  in  the  operation  for  atresia 
vaginte  or  in  amputation  of  the  cervix  uteri  in  malignant 
disease,  etc.    Contrary  to  former  teaching,  maligtuiot  dis- 
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of  tlie  ut«ru8  in  itself  almost  never  produces  a  vesi- 
istula.  The  essential  tissue  of  the  bladder  is  so  highly 
ini/cil.  so  well  uoutished,  that  it  is  enabled  to  resist 
( nrroaclimeuts  of  such  morbid  action.  As  has  been 
.  Jiowcvcr,  flstula>  are  not  infrequently  produced  in 
•ojii-sc  of  operations  for  the  relief  of  such  troubles. 
cai^ionally  cases  of  congenital  fistula  present  tbem- 
t  H.  but  they  are  rare.  The  same  methods  of  relief 
ly  to  them  as  to  other  cases;  but  at  an  earlv  age  the 
s  are  usually  too  small  to  permit  of  successful  opera- 

rfjuf.rtcy  of  FiUula, — No  statistics  can  be  given  show- 
tlif  frequency  of  this  accident.  I  have  no  hesitancj^, 
ever.  In  saying  that  it  is  a  rare  condition*  and,  if 
cxperiencoof  New  York  gynecologists  is  an  index 
ut  experience  of  practitioners  throughout  the  country 
tlio  world»  it  is  becominfi:  more  and  more  infrequent. 
Wiinmn's  Hospital,  in  New  York  Clty»  was  estab- 
<1  primarily  for  the  express  purpose  of  relieving 
la\  uud  Its  early  history  bears  record  of  few  cases  of 
fcrcnt  nature.  During  the  first  five  or  six  years  of 
visience  it  was  customary  to  have  two  or  three  ope- 
ns each  week  for  the  relief  of  fistulas.  At  the  present 
sr!:ir(*ely  that  number  can  be  seen  there  in  a  year. 
lis  change  is  due  to  two  causes:  First,  the  operation 
iM'cnme  so  popularized  that  when  such  an  accident 
ru  lur,  the  local  physician  repairs  the  injury;  sec- 
ihf  prompt  application  of  forceps  in  cases  of  di ft! • 
labor  prevents  the  damage  to  the  tissues  which 
w'xsk}  wt)u1d  be  likely  to  occur.  Whatever  abuses 
iiijiirii'S  may  attend  the  too  frequent  and  too  early 
of  forceps  In  parturition,  all  authorities  are  now 
d  that  their  timely  use  is  most  efiicient  in  prevent- 
i-^t  uhp.  **  Authors  are  disposed  to  attribute  the  acci- 
of  %('sico- vaginal  fistula  in  many  cases  to  the  awk- 
use  of  obstetric  forceps ;  but  from  a  careful  analysis 
•SI'  cases,  and  my  own  experience,  I  am  well  satisfied 
for  one  case  thus  produced  their  judicious  applica- 
lias  prevented  it  fifty  times  **  (Sims).  **I  do  not 
xw  to  state  that  I  have  never  met  with  a  case  of 
f»- vaginal  fistula  which,  without  doubt,  could  be 
a  to  have  resulted  from  instrumental  delivery" 
let). 

npu*tm. — In  cases  in  which  the  bladder  is  punctured 
I  inciseti  wound,  the  fact  is  at  once  made  known  bv 
niudiate  and  involuntary  escape  of  urine  through 
niM-ture.  The  same phenomenouiudicates  the  pres- 
if  11  fistula  caused  by  laceration,  due  to  too  rapid  de- 
- .  or  by  ulceration  due  to  the  pressure  of  a  pessary, 
ins,  rtr  any  foreign  body  in  the  vagina.  This  escape 
inr  luny  be  contmuous  from  the  date  of  its  first  ap- 
n<<'.  or  may  be  interrupted.  But  as  the  vast  ma- 
of  tistuUu  arc  due  to  prolonged  and  diflScult  labor, 
Miul  symptoms  are  those  that  follow  such  an  expe- 
•.  Tilt*  presence  of  bruised  and  sloughing  tissues 
-hrs  a  warning  of  the  more  serious  condition  to  fol- 
Hitt  titc  actual  extent  of  the  injurv  cannot  be  known 
viii*  sliiiigh  separates  and  the  urine  escapes  by  the 

•  u<<  o]ii*ntng  thus  established.  This  may  occur  on 
nril  duy,  and  may  t>e  delayed  until  the  third  week. 

T  Ills  tinu*  on,  the  urine  nmy  flow  constantly,  or  may 
MiiMil  f<ir  several  houra,  according  to  the  position 
'  piiiti'tit  and  the  nature  and  scat  of  the  fistula.  If 
-^inri  \f^  high  up  in  the  septum,  the  bladder  will  have 

i\.'  jiower  until  it  Iwcomes  filled  up  to  that  point; 
.  iirti  the  ;mtient  is  in  an  erect  posture  there  will  be 
I '  •lunijiry  escape  of  urine  if  the  bladder  is  evacuated 
piiilv  fuiiugh  to  prevent  the  overflow.  Sometimes 
1  of*  the  vagina,  the  pressure  of  the  uterus,  or  the 

•  yitnntion  or  the  edges  of  the  fistula,  especially  in 

like  opening!!,  may  alTort!  retenticm  for  hours.  In 
■  »-\  a>rinal  fistula,  when  only  one  ureter  is  involved, 
inuy  €*xisl  the  unusual  condition  of  an  almost  con- 
dri hilling  of  urine  from  the  vagina  with  occasional 
li  ffdcturition.  Unless  the  woman  devotes  almost 
(»h'rc'  time  and  efforts  to  personal  cleanliness,  the 
lis  anrl  cutaneous  surfaces  over  which  the  urine 
>'ion  biK-ome  inflamed  and  excoriated.    The  vulva, 


the  thighs,  and  the  nates,  being  kept  constantly  wet 
with  this  irritating  excretion,  bm)me  red,  swollen,  and 
abraded.  Frequently  they  are  the  seat  of  vesicles  and 
pustules,  and  even  occasionally  of  deep  ulcerations  and 
abscesses.  Such  abrasions  within  the  vagina  soon  be- 
come coated  with  a  calcareous  or  phosphatic  deposit  that 
causes  the  greatest  suffering.  When  there  has  been  an 
extensive  loss  of  the  tissue  of  the  vaginal  wall  the  base 
of  the  bladder  may  become  inverted  through  the  open- 
ing. Under  these  circumstances  it  is  just  as  likely,  as  in 
the  condition  just  described,  to' undergo  abrasion,  and  to 
become  cofited  with  a  deposit,  both  of  which  alterationa 
render  it  exquisitely  sensitive.  Otherwise  the  size  of  the 
fistula  makes  little  difference  with  the  discomfort  of  the 
patient.  A  woman  may  be  as  constantly  wet  when  the 
opening  is  not  larger  than  a  pin's  head  as  when  it  is  large 
enough  to  admit  one  or  two  fingers,  the  small  opening, 
as  Dr.  Emmet  explains,  acting  like  the  spigot  in  a  barrel. 
A  disagreeable  urinous  odor  is  constantly  emitted  from 
her  person,  a  circumstance  which  excludes  her  from  so- 
ciety and  forbids  her  participation  in  the  ordinary  pleaa- 
ures  and  duties  of  life.  Dieffenbach  gives  a  sad  picture 
of  many  of  these  unfortunate  women  of  his  time,  shunned 
by  their  friends,  disgusted  with  themselves,  and  dragging 
out  a  most  pitiable  and  miserable  existence. 

Diagtum'9. — When  the  symptoms  above  described  exist, 
the  probabilities  are  that  a  urinary  fistula  will  be  discov- 
ered. Sometimes,  however,  a  chronic  cystitis  will  re- 
sult in  paralysis  of  the  bladder  and  constant  dribbling  of 
urine  from  the  urethra,  producing  all  the  disagreeable 
symptoms  of  a  fistula.  If  the  fistula  is  larger,  a  digital 
examination  will  readily  detect  the  lesion  without  the 
use  of  speculum  and  prolie,  but  pinhole  openings  are 
sometimes  most  difficult  to  discover.  In  long-standing 
cases  of  extensive  lesions,  with  abrasions  and  cicatriciid 
bands,  the  true  relations  of  the  parts  are  discovered  only 
by  careful  and  painstaking  investigation.  When  the 
opening  is  very  minute,  the  whole  field  of  the  vagina 
must  be  gone  over  carefully  with  tenaculum  and  probe. 
The  folds  of  the  vagina  are  smoothed  out  and  the  probe 
is  gently  insinuated  into  every  suspicious  lead  or  fissure. 
Should  this  fail  to  reveal  the  fistula,  resort  can  be  had 
to  injecting  milk,  or  water  stained  with  indigo  or  cochi- 
neal, into  the  bladder.  A  simple  method  consists  in  admin- 
isterhig  by  stomach  methylene  blue,  gr.  iss.,  night  and 
morning.  *  This  will  give  the  urine  an  indigo-blue  colot 
and  will  promptly  reveal  the  point  of  escape  through  the 
vaginal  wall.  In  carrying  out  this  method  it  is  necessary 
that  the  bladder  be  allowed  to  become  slightly  distended 
with  the  chosen  fluid,  while  the  septum  is  carefully 
watched  for  its  appearance  upon  the  vaginal  wall.  Boze- 
man  has  devised  an  ingenious  test  for  cases  in  which  the 
previous  methods  are  contraindicated  by  reason  of  the 
irritability  of  the  bladder.  The  test  is  based  upon  the  fact 
that  urine  instantly  passes  through  linen,  while  secretions 
of  the  vngina  do  not.  The  suspected  location  of  the 
fistula  is  carefully  dried  with  absorbent  cotton,  a  piece 
of  thin  linen  is  spread  smoothly  upon  it,  and  carefully 
watched  for  the  point  of  moisture  to  appear. 

Prognose. —In  artificial  fistula,  made  for  the  relief  of 
calculus,  or  an  obstinate  cystitis,  it  is  a  well-known  fact 
that  it  is  with  difllculty  that  the  fistula  can  be  kept  open 
long  enough  to  effect  a  cure.  Not  until  Dr.  Emmet  de- 
vis<>d  his  method  of  **  working  the  buttonhole,"  was  this 
ditficulty  obviated.  In  these  cases  the  fistula  is  a  simple 
slit  or  fissure,  the  edges  of  which  fall  naturally  together 
when  the  speculum  is  removed.  We  may.  therefore, 
infer  that  where  the  lesion  consists  of  a  laceration  in  the 
vesicovaginal  septum,  due  to  rapid  labor  or  accidental 
puncture,  imlcss  it  bo  so  nituated  that  the  natural  strain 
of  the  partes  tends  to  keep  the  lips  of  the  wound  apart, 
under  proper  attention  to  cleanliness  and  frequent  empty- 
ing of  the  bisidder,  spontaneous  recovery  may  be  hoped 
fcir.  Even  when  a  slough  has  occurred,  spontaneous  re- 
covery has  taken  place  in  a  limited  number  of  ca.ses.  In 
the  majority  of  instances,  however,  the  lesion  t)ecomes  per- 
manent and  requires  surgical  interference  for  its  relief. 

**  Prior  to  the  application  of  the  metallic  suture  by  J. 
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Variation. 
Variation* 


\)Tv&}ni  the  facte,  p  should  be  made  slightly  greater 

7- 

is  is  illustrated  further  in  another  series  of  4,096 

vs  of  12  dice,  in  which  Weldon  counted  the  number 


When  the  chances  for  and  against  the  event  to  be  ob- 
served are  even,  when  v  —  q,  the  curve  will  be  sym- 
metrical about  the  middle  point,  which  is  the  highest. 
When  the  cliances  are  uneven,  when  p  is  greater  or 
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Number  of  Dice  staowinff  More  Than  Three  Points. 
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.—Binominal  Curve  of  Proboblllty,  terms  of  4,066  (^  -f  H)'*,  compared  with  the  frequencies  of  the  numbers  of  dice  showing  more 
inre««  l»olnts.  In  each  of  four  series  of  trials  with  twelve  dice,  the  number  of  throws  in  each  series  beinir  3'*  =  4,096.    Binominal 
• ;  ,  obaervattoDs  series  I ,  II  —  .  —  .—,  Ill  —  ..  —  ..—,  IV . . . . . 


R.     Each  die  having  six  faces,  the  probability 
i>  of  thcui  will  turn  up  is  },  and  that  it  will  not  is 
in  this  ca8e/7  =  {  and  y  =  |.    Thus  our  formula 
s  4.090  (4 +  !)'•. 
•al(-ijlat«d  and  observed  results  art*  as  follows: 


NijnU»erof 

Terms  of 
4096(4-f|)>«. 

Observed 
frequencies. 

0.58 

4.06 

27.18 

116.48 

a6».8( 

808.53 

1,211.44 

].l(B.fi6 

450.63 

1 

7 

24 

115 

880 



796 
1,181 
1,145 
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^n%phif:  representation  of  these  results  in  Fig.  4979 
UjL'l y  different  from  the  curves  in  Fig.  4978.  The 
»Ti  sy  in  metrical  or  nearly  so,  while  in  the  former 
rv*»«  are  distinctly  asymmetrical,  or  «A:«to.  Thus 
'  two  tyi)e8  of  curves,  or  polygons,  of  frequency. 


less  than  q,  the  curve  will  be  skew,  and  the  ikewnesB 
will  be  greater  the  greater  the  difference  between  p 
and  7. 

When  we  abandon  games  of  chance  and  seek  to  apply 
these  formulae  to  the  study  of  physical  and  biological 
phenomena,  the  problem  is  reversed.  The  measurements 
made  and  their  "observed  frequencies,"  whose  sum  =  JV, 
are  our  facts,  and  p,  9,  and  n  become  unknown  quanti- 
ties. For  example,  a  man's  stature  depends  upon  n  fac- 
tors, such  as  food,  climate,  ancestry,  etc.,  and  p  and  q 
are  the  probabilities  for  or  against  an  increase  or  diminu- 
tion of  stature  as  the  result  of  each  of  them.  The  prob- 
lem of  finding  a  mathematical  curve  that  will  fit  the  facts 
now  becomes  too  complex  to  be  solved  by  the  binomial 
theorem  and  requires  formulae  derived  by  means  of  the 
calculus,  but  which  may  be  used,  nevertheless,  with  the 
aid  of  proper  tables,  by  persons  not  familiar  with  that 
important  bmnch  of  mathematics.  When  variations  are 
distributed  symmetrically  on  both  sides  of  the  type,  the 
curve  may  be  found  by  the  "method  of  least  squares," 
which  was  employed  originally  to  determine  the  range  of 
error  in  astronomical  observations.  But  when  the  dis- 
tribution is  skew,  Pearson  (1902)  has  shown  that  it  is 
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better  to  UEe  the  "  method  ol  moments, "  borrowed  from 
the  science  of  mechanics. 

UoUeetion  and  T^niialion  of  iha  Doto.— The  object  of 
the  statistical  method  for  the  study  of  vuiatloD  is  to  rep- 


iKen  affected  by  the  erosiTe  action  ot  cliemical  aubatancet 
or  of  parasitic  algtc. 

FiDitllj,  the  data  may  Qot  give  true  results  if  the  obocr- 
vatlODS  are  not  aufQciently  numerous.    We  must  have 


resent  in  iatclligibic  form  the  facta  as  tliey  occur  in  na- 
ture. It  la  of  the  greatest  importance.  Ilierefurv.  that  the 
facts  should  not  Ik  obscured  b;  any  personal  biiiH  in  tiie 
collection  of  the  data.  The  (lata  must  be  eollccted 
raetliodlcally  at  random. 

Sometimes,  liowever,  the  forces  of  nature  tlieniselTea 
may  tend  to  talaify  the  results  and  must  be   guarded 
agaiust.     For  example,  if  we  wiaU  to  determine  the  va-   . 
riatitlity  of  shells  due  to  the  factors  affecting  growth,  we  | 
muat  be  sure  that  the  proportions  of  tlie  shell  have  not  ] 

]88 


a  fair  sample  of  the  population.  It  has  been  seen  in  the 
case  of  the  <llce,  that  with  13  independent  factors  we 
cannot  expect  to  get  all  the  possible  conibiuations  in  leas 
than  4,09if  observations.  In  practice  it  is  found  that 
usually  l.OIJU  observatioiia  give  audtciently  close  results; 
2.0IM)  would  be  better,  but  sometimea  500  will  do. 

Piir  atatislical  purposes  we  may  divide  normal  va- 
riations into  two  classes :  (1)  iimreU  variations.  En  which 
the  dltlerencea  between  individuals  are  sharply  defined; 
and  (2)  eonjatent  (L.  coiijaccre,  to  lie  together)  variatioDS, 
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tli&t  tliesc  variatiODS  in  sbelU  and  beans  folloir  tlie  same 

SKDeral  laws  of  cliance  that  are  found  in  tbe  tbrowtng  of 
ice.  TbisiDferenceisconltrmed  hy  tlie  results  of  a  large 
number  of  studies  of  organic  variation. 

la  a  case  uf  diiicrete  variation  tbe  division  of  tbe  data 
into  classes  presents  no  difnciildes,  but  witli  coujocent 
variutioDS  tbe  division  is  purely  arbitrary,  and  bere  tbe 
theory  of  probabiiily  comes  in  as  an  aid  to  one's  jiidg- 
ment,  Tbe  f'lUowing  table,  extracted  from  one  given 
by  Qiietetet  (1946.  p.  UO)  shows  how  many  observations 
are  required  in  order  that  tlie  data  may  be  expected  to 
fall  Bymmetrically  into  certain  numbers  of  classes.  It  is 
based  u|ion  tbe  properties  of  tbe  binomial  Aip-^-q)' 
when  p  =  q. 


Number 

0?:=. 

3 

iS::::::.:;::: 
ffi.::::.::::: 

1 

B 

It  wilt  be  noticed  tbat  for  each  additional  class  tbe  num- 
ber of  observatious  needs  lo  be  doubled. 

Ditcitttry  of  tilt  Tgpe. — Tbe  duta  baving  been  arranged 
as  ludicati.Hl  in  tbe  preceding  section,  we  are  prepared  to 
determine  tbe  type,  or  typical  vuluc,  froui  wbicb  the 
variability  of  tbecliaracteria  itueetion  is  to  be  measured. 
Referring  lo  Figs.  4981  and  4982.  we  see  in  each  case  timt 
tbere  is  a  clusa  which  has  a  greater  frequency  than  tlie 
others,  and  from  its  midordioate  tbe  polygon  slopes  awav 
at  Brat  rapidly  and  then  more  gradually  to  zero  on  each 
side.  The  most  obvious  type  would  be  the  value  of  this 
class  of  maximum  frequency.  Butexperienrcand  theory 
■bow  tbat  tliis  would  not  be  a  very  exact  standard,  un- 
less our  sample  comprised  a  very  large  proportion  of  tlie 

no 


that  tbe  midordinates  would  fall  at  S.K,  9.0,  lO.S,  etc, 
mm. ;  then  tbe  maximum  frequencr  might  have  been 
found  at  either  11.6  or  12.5  mm.  Them  Is,  however,  a 
corresponding  type  called  the  nutdt,  which  is  measured 
by  the  position  of  tbe  ordinate  of  maximum  frequency 
of  the  thei^reliatJ  carve  corresponding  to  the  observed 
polygon  of  frequency  (Pearson,  18M,  p.  345).  But  tbe 
exact  calculation  of  the  mode,  which  Is  of  considerable 
tbeoreticolimportance,  involves  a  rather  extended  mathe- 
matical operation.  A  less  eiact.  but  very  easy  method 
will  be  described  later. 

Tlie  type  usually  employed  is  the  average,  or  arith- 
metical mean,  commonly  called  tbe  mean.  This  may  be 
discovered  by  adding  all  tbe  observations  together  and 
dividing  tbe   sura   by  their  number.     But  In   older  t 


nn.  4Se2.— PaljgDQ  ot  FreqiiPDoy:  Leni^ba  of  nid^potled  beaaa. 
Ttw  serial  numbera  ol  the  rlanes  are  placed  above  Uie  curresponil- 
(DUA  fiDDi  d«  Vrl«s.) 


total  population.  Ttiis  is  especially  tnie  of  conjncen 
variations  on  account  of  the  artificial  cbaraclci*  i>f  tb 
class  boundaries.  For  example,  in  our  casi'  ot  tlic  hean 
the  class  of  maximum  frequency  Jibs  a  mtdiurn  lenfith  <i 
12  mm.    But  suppose  the  classes  had  been  arranged  s 
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avoid  this  long  addition,  the  usual  method  is  to  multiply 
the  value  of  each  class  by  its  frequency,  add  the  proa- 
ucts.  and  divide  tbe  sum  by  the  number  of  obeervatioiis. 
Si  Vzi 
This  operation  la  represented  by  the  formula  if=  — -^ — 

where  M  =  mean.  F=  values,  t  =  frequency.  S  =  num- 
ber of  observations,  and  I  is  the  tign  for  summation. 
The  same  result  may  be  obtained  by  taking  tbe  serial 
numbers  of  tlic  classes  for  the  values  of  V,  and.  having 
obtained  tlie  value  of  3f  in  these  units,  it  is  easy  to  sub- 
stitute tbe  corresponding  value  in  terms  of  the  units  of 
measuremei...  -mployed  in  making  the  observations. 

A  third  type,  of  considerable  importance  in  certain 
caqes,  is  called  tlie  median.  This  is  the  middle  value,  the 
value  above  which  and  below  which  titty  per  cent,  ot 
the  cases  fall.  It  is  easily  found  by  simply  counting  off 
half  of  the  observations  arranged  in  order  of  magnitude. 
For  example,  if  we  have  measured  four  hundred  and 
fifty -one  beans  and  arranged  them  In  tbe  order  of  their 
lengths,  then  the  median  will  be  the  length  of  the  two 
hundred  and  twenty-sixth  bean,  counting  from  either 
end  of  the  series.  If  there  are  four  hundred  and  fifty 
beans,  an  even  number,  the  median  will  be  intermediate 
between  the  length  of  the  two  hundred  and  twenty-flfth 
and  the  two  hundred  and  twenty-sixth  bean. 

The  same  result  may  be  obtained  by  a  simple 
geometrical  construction.  Having  for  convenience 
reduced  tlie  frequencies  to  percentages  of  the  total 
number  of  obaervations,  the  frequency  of  class  3 
is  added  to  tbat  of  class  1.  to  the  sum  of  these 
class  8  is  added,  to  this  sum  add  ckss  4,  and  so 
on  for  all  the  classes,  as  in  the  following  table. 
Thus  we  ^ct  a  series  of  "sums  from  tbe  begin- 
ning." which  may  be  plotted  as  in  Fig.  4U8S,  using 
the  method  employed  in  the  construction  of  Fig. 

4982.  Comparing  the  two  figures,  both  made 
from  De  Vries's  measurements  of  beans,  we  see 
that  tlie  first  rectangle  in  the  two  is  tbe  same. 
tbe  second  in  Fig.  4983  is  composed  of  1  and  2 
in  Fig.  4983,  the  third,  of  1.  3.  and  S,  and  so  on 
until  the  ninth  column  in  Fig.  4983  has  the  same 
area  as  the  sum  uf  all  the  nine  rectangles  in  Fig. 

4983.  Now,  drawing  a  diagonal  from  the  lower 
left-hand  to  the  upper  right-hand  comer  of  the 
upper  rectangle  in  each  one  of  the  columns  of 
Fig.  4983.  we  obtain  what  is  called  a  polygon  of 
dittribulion.  It  shows  the  distribution  of  tJie  va- 
riations in  our  sample  of  the  population.  Turn- 
Ing  the  diagram  around  so  tbat  the  scale  of  fre- 
quencies is  horizontal,  we  see  that  the  outline  of 
this  polygon  is  of  the  same  general  form  as  a  line 

j;      that  might  be  drawn  so  as  to  touch  the  tops  of  the 

beans  if  they  were  stood  up  side  by  side  in  the 

order  of  their  lengths.     First  there  would  be 

two  or  three  very  sliort  beans,  then  a  little  row  of 

beans  9.5-lO.S  mm.  high,  then  a  much  longer  row, 

10.5-11.5  mm.  high.  etc.    Now.  with  the  diagram 

in  its  first  position,  draw  a  horizontal  line  from 

the  fifty -percent,  point  on  the  scale  of  frequencies  to 

llie  middle   rectangle,  cutting  the  side  ik  at  d  and  the 

diagonal,  eti  at  m.      Then  draw  a  vertical  line  from  m, 

and  at  its  point  of  tnlerscclioti  with  the  scale  of  meaaure- 

menta  read  off  the  value  of  the  median.    To  insure  oc- 
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Data  run  ih  CoMsnircTroN  of  Poltooii  o 


Distribution 


OHinumMn. 

''"^"■ 

m^UL 

SumafroiD 

bVRlDDlDII 

percent 

il 

El 

ii 

S3 

i 



lOO.O 

US 

100.0 

>nd  be  dr&wn  wltli  great 
cukte  tiK:  result  Diimerically.  Tiiroing  ht  tbe  diagram, 
it  is  evidtDt  that  the  triangles  neb  ana  dem  are  similar. 
Hence  dm  :  ab  : :  ed  :  tn  and  tlierefore  dm  =  oA  X — ■ 

Let  H  be  tbe  total  number  of  otiseTvations.    Then  we 
have  tbe  rule:   Huliipl;  tlic  ranee  of  tbe  middle 
clttM  {ab)  bv  \N  minus  tbe  sum  of  tbe  frequencies 
of  all  tlie  lower  clasaes  (  =  erf),  divide  by  the  fre- 

r;noy  of  tbe  clasH  (c/i)  and  add  tbe  magnitude  of 
lower  limit  of  its  range.     Tbe  resull  will  be  iY- 
medi&n  inagr' 


obtajn  the  avet 
foimula  A  D  = 


t  deviation.     Tbjs  is  represented  by  tbe 
\y      and  is  one  measure  of  variability. 


But  it  Is  rarely  used. 

Tlio  measure  of  variability  most  frequently  emploved 
at  present  is  what  Is  called  the  ttaadard  deriation.  This 
is  tiie  square  root  of  tbe  average  of  the  squares  of  tbe 


inagnitude.    In  our  example  of  the  beans, 
-  aS.tt  =  ao.  1  per  cent. ;    oft  =  1  mm. ;  and 


=  87.2perrcnt.  IIence<fi»  =  l 


,80.1 
■  87.3 ' 


O.S4mm. 


Tbe  lower  limit  of  class  Sis  at  11.5  mm.  Tlierefore 
tlie median  Ih  ll.S-|-  U.54  =  12.04  mm.  Tliis  method 
saaumpfl,  of  course,  that  the  values  In  tbe  middle 
class  are  evenly  distributed. 

In  tbe  same  manner  may  be  determined  the  value 
of  tbe  measurement  corresponding  to  any  otber 
point  on  the  scale  of  frciiuendes.  as  at  ten  per  cent., 
twenty  percent.,  etc.  These  viduesare  culled  per- 
etntiU  ffiadtx  (Gallon,  18H9),  and  tbc^  bave  been 
uaed  eitcnsivciy  tor  tbe  study  of  vanalions  of  an-  ^ 
thrometric  nieasurementa ;  especially  by  teachers  of  ^ 
rymnastfcs.  who  use  these  grades  as  a  means  of  g 
determining  the  standing  of  tbcir  pupils  before  and  i 
after  trainlne.  j 

We  may  derive,  then,  from  each  collection  of  data     *■ 
three  values,  the  mean,  tbe  mode,  and  tbe  median, 
each  one  of  which  may  serve  as  a  type  from  which 
to  measure  variability.     When  the  deviations  from 
the  mean  are  distributed    symmetrically   on  both 
■ides  nf  it.  all  three  of  these  values  aie  the  same. 
But  they  differ  when  tbe  distribution  is  skew,  as  in 
tbrowing  sixes  with  dice   and   in   most  variations 
found  in  nature.     In  sucb  cases  the  median  always 
lies  between  tlie  mean  an<l  tlie  moilc.  and  the  devi- 
ation or  the  median  from  the  mean  is  oue-tblnl  tlu- 
deviation  <•!  tbe  mode.    This  rule  provides  an  easy  way 
of  calculating   tlie   mode,  which,  aeeonling  to   Pearson 
(1(K^,  p.  301).  is  quite  good  enough  for  practical  purposes 
in  most  rases,  an<l  avoids  tbe  tedious  mutbemaiics  of  the 
more  exact  mellioi).    (Compare  a,e,  and  b  la  curves  of 
Type  III.  Fig.  4K86.) 

thr  Sieauireef  V(ma*i7i(y.— Taking  the  mean  as  the 
type  of  any  given  cliaracter  or  organ,  the  problem  U  now 
la  linil  a  quantitative  expression  for  tbe  variability  of 
tlint  cliarartcr  in  tbe  group  of  organisms  under  observa- 
tion. Tbe  first  step  Is  to  calculate  the  deviation  U)  of 
caeh  cliLSH  from  ilie  mean  (M)  by  subtracting  tbu  values 
(V)of  ilie  classes  from  tiie  mean.  In  the  case  of  Ibe 
beans,  the  mean  Is  13.0li  mm.  Omitting  tbe  small  fiac- 
tion  for  Ibe  sake  of  simplicity,  the  devlalions  of  the  sev- 
eral classes  are  given  in  tbe  fourth  column  of  the  follow- 
ing talile. 

Now  if  the  deviation  of  eiub  (■\i\m  be  multiplied  by  its 
frequency  (;).  tbe  results  added  without  regard  to  signs, 
and  the  sum  divided  by  tbe  number  of  observations,  we 


I    40 


Lenutn  la  Mllllmelrca. 

FIO.  4SKt.-Pnl)rir>n  nl  ninrlhullnn :    LpdkUi  of  n-d-iiiuUed  be&oi. 

Serial  numbere  as  In  Fig.  4883.    <I>aU  from  De  Vrlee.) 


devialions,  and  Is  represented  by  tlie  symlml  a.  ud  in  tlii^ 
formula :  a  =  A-   r — 

The  definition  and  fonnula  indicate;  the  process  by 
which  this  qiiuntity  Is  found.  Take  the  si|uun'  of  the 
deviation  of  each  class,  multiply  it  by  its  frequency,  add 
the  results,  divide  the  sum  by  .V,  iiu'd  extract  tbe  si|uaro 
root ;  all  of  wtiicli  is  )>erfornie<l  easily  hv  the  aid  of  a 
table  of  logarillim!!.  An  example  is  given  in  Ibe  Hixlh 
column  of  tile  |ireee<ling  Iiihle. 

A  Ibird  measure  of  vaiialiilily.  fonnerly  much  used,  is 
the  priimblf.  deriiitinii.  It  iMi»;lit  be  culled  the  median 
deviation,  because  Ihe  deviiitions  tlml  aic  greater  and 
those  that  arc  lew  limn  it  are  e'liial  in  uumiIiit.  (iulton 
(ISSU)  hns  poinli'd  oul  a  irellioil  by  wbieli  it  niny  be  ob- 
laiiu'd  grapliieally  from  a  polvct'i!  of  diKtrilniiion.  as  In 
Pig.  4B83.  Using  tbe  mi-iliod  employed  in  liinling  llw 
I  mcdhin.  ftnd  tbe  values  of  ibo  jierceutilc  grades  at 
I   twenty-live  and   seventy. live   per  cent.,  aud  take  lialf 
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I   tbc  sidea,    Tbc  formula  for  the  ci 


e  iB  y  =  y.  ■ 


wliicti  t/  is  any  onliDak,  r  is  tEie  correspooding  abscisM, 
r  dcviution,  measured  from  tlie  ordinate  of  the  mean, 
r  "centroid  vcrticle,"  yo  ia  the  height  of  this  ordinate,  ff 

is   tlie   staudard   deviation,   and  e  is  the  baafs  of  Ou 

Napierian  system  of  logarithms,  in  which  t 


1 


-,  +  ...  etc.: 


=i+U 


The  mesn- 


I  fnan  BnrtlFU.j 

la  to  construct  a  theory  as  to  the  most  probable  distribu- 
tion of  tlie  variations  in  the  wliole  population,  of  niiich 
our  material  ie  a  sample. 

In  a  previouH  section,  we  liave  seen  how  close  the  va- 
riations in  number  of  spota  in  throws  of  diec  correspond 
to  the  theoretical  probability  as  expressed  by  the  formti 
la  N  ljt-\-  g)"  when  this  binomial  is  cipande<l.  and  com- 
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np  of  the  formula  ia,  of  course,  that  (or  any  value  of* 

tbc  correspond  In  p:  value  of  g  will  satisfy  this  equation. 

't  in  our  material  we  And  the  distribution  of  variatjons 

le  very  nearly  symmetrical,  as  in  the  beans,  where  the 

dilTercncc  between  mean  and  median  is  only  0.01  mm., 

■  may  assume  that  the  normal  curve  will  give  the  cor- 

-t  Iheoretical  vahiea.  and  may  proceed  at  once  to  test 

is  by  lilting  a  normal  curve  to"  the  observed  polygon  In 

[■  following  manner;  The  mean  (.V)and  the  standard 

deviation  (ojliave  been  found,  and  in  doing  this  we  h«ve 

found  alsoXi,  Xt.  tt,  etc.,  which  are  the  deviatinns  from 
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Variation* 
Tarlatlon* 


the  mean  of  classes  1,  2,  8,  etc.  Next  find  the  height  of 
the  maximum  ordinate.     This  operation  is  indicated  by 

the  formula  y©  =  - — a>~.  in  which  iV=  total  number  of 

observations  and  ?r  =  3. 14159.  Now  turning  to  Davenport 
<1899,  p.  54)  we  find  a  table  of  the  ordinates  of  the  nor- 

mal  curve  in  which  the  "  argument  "is  —  and  the  corre- 

spending  tabular  entry  is  ~  •    So  we  must  find  — ,  that 

is,  divide  the  deviation  of  each  class  by  the  standard  de- 
viation.    Then  in  the  table  find  the  tabular  entry  corre- 

spending  to  each  value  of  — ,  interpolating,  if  necessary, 

and  multiply  the  value  thus  found  by  y^.  The  result 
will  be  the  height  of  the  ordinate  of  the  theoretical  curve 
upon  the  scale  of  frequency  used  in  constructing  the 
polygon.  When  these  ordinates  are  plotted  and  their 
tops  connected  by  a  flowing  curve,  we  have  the  theoreti- 
<»1  curve  (as  in  Fig.  4985),  that  is,  a  graphic  representa- 
tion of  the  distribution  of  the  frequencies  of  the  variations 
in  nature,  based  upon  the  sample  observed  and  the  as- 
sumption that  the  variations  follow  the  law  of  probabil- 
ity with  p  =  q,  and  n  =  oo . 

This  is  the  simplest  of  all  the  methods  for  fitting  a 
theoretical  curve  to  an  observed  polygon.  It  is  espe- 
cially applicable  for  discrete  variations  when  the  dis- 
tribution of  frequencies  is  symmetrical.  It  may  be  used 
also,  but  with  less  accuracy,  for  similar  polvgons  of  con- 
Jacent  variations  by  taking  the  mid-value  of  each  class  as 
the  position  of  its  ordinate. 

For  greater  accuracy  with  conjacent  variation  and  in 
all  cases  of  skew  variation  it  is  necessary  to  employ  a 
mere  complicated  procedure,  the  foundations  of  which 
have  been  laid  by  Pearson  (1896,  1901,  1902).  This  is 
the  method  of  moments.  We  return  to  the  analogy  be- 
tween the  polygon  of  frequency  and  a  light  rod  loaded 
with  balls  suspended  from  it  at  regular  mtervals.  The 
tendency  of  a  ball  to  bend  the  rod  will  depend  upon  the 
weight  of  the  ball  and  its  distance  from  the  point  of  sup- 
port. The  product  of  this  distance  multiplied  by  the 
weight  is  the  moment,  or  first  moment,  of  the  ball  about 
the  point  of  support.  The  square  of  the  distance  multi- 
plied by  tlie  weight  gives  the  second  moment,  the  cube, 
the  third  moment,  and  so  on.  Applying  this  principle 
to  the  polygon  of  frequency,  we  proceed  at  once  to  cal- 
•culate  the*  first,  second,  third,  and  fourth  **  rough  mo- 
ments "  of  the  polygon  as  a  whole  about  any  convenient 
ordinate.  From  these  rough  moments  it  is  easy  to  calcu- 
late the  mean  and  the  moments  about  the  mean.  These 
^Ye  us  the  standard  deviation,  and  by  their  combination 
we  are  able  to  calculate  the  skewness  and  determine  the 
.general  form  of  the  curve.     The  actual  calculation  of  the 


ordinates  necessary  to  plot  the  curve  is  quite  a  different 
matter. 

In  practice  it  is  best  to  use  the  serial  numbers  of  the 
classes  as  their  values,  then  taking  the  value  of  a  class 
near  the  middle  as  Vm  we  find  the  deviations  —  Xi,  —Xt, 
—  0?,,  and  -f  aJi,  -{-««,  -far,,  etc.  Then  multiplying  by 
their  frequencies  (z)  ana  adding,  bcin^  careful  to  regard 
the  signs,  we  get  a  sum  which  divided  by  the  total  num- 

I,  (  2  X) 

ber  of  observations  gives  v,  =  — ^ — \  which  is  the  first 

rough  moment  of  the  curve  about  Vm  with  the  frequen- 
cies of  the  classes  grouped  about  their  midordinates.  In 
the  same  way  we  find  the  second,  third,  and  fourth  mo- 
ments: 


2  (2   X*) 


v»   = 


2(2   X*) 


and 


Va     = 


2(f  X*) 


Now  in  the  theoretical  curve  the  classes  are  not  repre- 
sented by  rectangles  but  by  trapezia,  whose  centres  of 
gravity  are  not  on  the  midordinates  (Goodman,  1899, 
p.  60).  This  is  allowed  for  and  we  find  the  corrected  mo- 
ments about  Vm  by  use  of  the  formulae  (Pearson,  19026, 
pp.  287-289) : 


f^l     =  Vi 

$ 

/<« 

fi%     =  V,   — 

12 

h^ 

fit     =  V,   — 

4^^' 

/**       .     7    ,, 

f^i     =V4- 

2  "•  +  240^- 

In  these  formulae  h  is  the  distances  apart  of  tlie  ordi- 
nates and,  if  we  use  the  serial  numbers,  h  =  1. 

Now  we  can  find  the  mean  from  Vm  by  adding  or  sub- 
tracting fi'i,  after  substituting  the  true  values  ror  those 
derived  from  the  serial  numbers,  i.e.,  J/=  Vm  —  ^'i. 

Now  the  moments  of  the  curve  about  Jf  will  be  found 
as  follows  (loc.  cit.,  p.  288): 


0. 


=  /'.  -/^i 


=  fit'  -  S  fix'  fi,'  4- 2  fir'* 

=  fi,' -  A  fix' fit  +  6  fi^  fit'  - 


Sa^i'^ 


The  square  root  of  the  second  moment  is  the  standard 
deviation,  o  =  a/^ 

^Now  that  we  know  the  mean,  or  eentroid,  the  standard 
deviation,  or  swing  radius,  and  the  moments  of  the  curve 
about  the  centroid,  we  are  prepared  to  determine  the 
form  of  the  curve. 

If  /ig  =  o  and  /i  4  =  3  //j*,  the  curve  is  normal.  If  these 
equations  are  not  true,  the  curve  is  skew  and  we  may 
proceed  to  discover  whether  it  will  have  a  range  limited  at 
both  ends,  limited  at  one  end  only,  or  an  unlimited  range 


Types  of  Frequency  Curves. 


Type. 
IVormal. 

I 

II 

m 

IT 

T 

Tl 


DescrlptioD. 


Symmetiical.    Ranfre  unlimited. 
(FIgB.  49B4  and  4965.) 

Skew.    Range  limited  both  ends. 

SjmmeUlcal.  Ranf^  linilted  both 
ends. 

Skew.  Ranffe  limited  at  one  end. 
Transition  form.    ( Fig.  49H6. ) 


Skew.     Range  anlimlted.    (Fig. 
4966.) 


Formula. 

Criterion  «i. 

Criterion  «9. 

W  -  i/o  ^,,/,  a  t 

»,  =0 

^,  =  0,  0,  =  3 

«,  =  0 

"=''.('+ir(.-i:)- 

«,  <0 

^,>o 

«2<0 

U  =  Wo(l-^) 

«,  <o 

0,  =  0,  ^t  n(»t  =  :J 

«,  =  0 

«,  =0 

«,  =    X 

Wo               ^  -  I*  tan  - 

•  C) 

«,>0 

3,  >  0,  /3j  >  a 

*,>0&<1 

''=]'+(f)'r 

Skew.  Range  limited  atone  end.  u  -  u  r~^  e~^l^ 
TranfllUon  form.  w  -  Wo  ^ 

Skew.  Range  limited  at  one  end.  \i  -  Uo  -^^-— — * 


r,  -1 


*,  >  1  A  <  X 


References. 
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by  calculating  the  value  of  2/i»(3/i«*  —  ^4)  +  3/ii'.  If 
this  quantity  18  greater  than  zero  the  range  is  limited  at 
both  ends;  if  equal  to  zero,  it  is  limited  at  one  end  only ; 
and  if  less  than  zero,  it  is  unlimited. 

Pearson  has  distinguished  seven  types  of  curves  of 
frequency,  the  descriptions  and  fomiuhe  of  which  are 
given  in  the  preceding  table.  In  order  to  determine  to 
which  type  our  curve  belongs  we  must  find  the  values  of 
the  following  quantities: 

We  may  call  «i  and  k«  the  first  and  second  eritena. 
Looking  up  these  values  in  the  table  we  find  there  the 
formula  for  the  curve,  from  which  the  ordinatos  may  be 
calculated.  The  second  criterion  serves  to  differentiate 
all  of  the  curves  except  the  normal  and  Type  II..  in  both 
of  which  ff|  =0,  but  Type  II.  differs  from  the  normal 
in  that  pt  is  not  equal  to  8.  The  ordinates  of  the  normal 
curve  may  be  calculated  by  the  aid  of  the  improved 
tables  given  by  Sheppard  (1§08),  but  for  the  other  curves 
there  are  no  such  tables.  It  would  unduly  expand  this 
article  if  we  should  attempt  to  explain  fully  the  formulsB 
for  Types  I.  to  VI.  and  give  directions  for  calculating  the 
values  of  y,  and  must,  therefore,  refer  the  reader  for 
further  details  to  Pearson's  original  articles  (IH96,  1901. 
and  1902).  It  should  be  noted,  however,  that  our  curve 
may  be  regarded  as  normal,  even  if  it  does  not  quite 
satisfy  the  conditions  given  In  the  table.  According  to 
Dunker  (1899.  p.  184),  if  the  product  of  K|  multiplied  by 
by  fi%*  is  within  the  limits  of  ±  1,  and  the  value  of 
8  vt«  -  2  V,*  (+  M  j^  jjg^^^jj  Q  g  ^jj^j   J  35    ^^^^     ^_ 

being  the  value  with  a  strictly  normal  curve,  we  may 
still  regard  our  curve  as  of  the  normal  type. 

SkewTUM  is  measured  by  the  deviation  (d)  of  the  mean 
from  the  mode  expressed  in  terms  of  the  standard  di;- 

yiation.    Thus  Sk  =  —    When  the  value  of  the  mean  is 

a 

greater  than  the  mode,  the  skewness  is  said  to  be  posi- 
tive ;  when  less,  negative.  The  skewness  is  cfilculated  by 
a  different  formula  for  each  type  of  curve.  But  it  is  not 
difiScult  to  estimate  it  by  the  rule  given  previously  for 
estimating  the  mode,  if  we  know  the  mean,  median,  and 
standard  deviation. 


In  fact,  there  is  considerable  doubt  as  to  how  far  mathe- 
matical analyMis  of  the  statistics  of  variation  can  be  car- 
ried with  profit.  The  types  of  curves  grade  into  one  an- 
other in  such  a  way  that  it  may  happen  that  in  some 
cases  either  one  of  two  or  more  curves  will  fit  the  poly 
gon  e(|ually  well  for  practical  purposes.  Thus  Mihh 
ilefTcnin  (1900)  found  a  cam  in  wliich  dropping  out  one 
extreme  individual  in  a  series  of  four  hundred  chan^rd 
the  curve  from  Type  IV.  to  Typo  I.,  and  the  two  curves 
when  plotted  are  practically  identical.  Pearson  (11H)I, 
p.  453)givi*s  a  casein  which  two  curves  of  Types  V.  and 
Vl.  plotted  from  the  same  data  are  so  close  as  to  bo  hard- 
ly distinguishable  to  the  eye. 

Cvn'eUitum  of  Vttriationn. — 80  far  we  have  dealt  with 
variations  of  single  ehamcters  only.  But  every  organism 
possesses  many  characters  and  organs,  and  these  are  re- 
lated in  many  ways,  both  as  to  structure  and  function. 
Now  there  may  or  may  not  be  some  definite  relation  on 
the  average  between  the  variations  of  any  given  pair  of 
associatc'd  characters. 

In  the  language  of  Oalton  (IKHO):  **Two  variable  or- 
gans are  said  to  be  correlated  when  the  variation  of  the 
one  is  accompanied  on  the  avcmge  by  more  or  lens  va- 
riation of  the  other,  and  in  the  same  direction."  This  is 
pmitite  eorreUttion.  When  the  variation  of  the  si^ctmd 
organ  is  in  the  opposite  direction  from  that  of  the  fiist, 
we  have  itcf/atire  rorrelntimi.  Many  correlations  are  mat- 
ters of  everyday  ohM'rvation.  l^hus  the  right  leg  is 
generally  of  very  nearly  the  same  length  as  the  left  Ic^;. 
There  is  a  similar  but  less  close  correlation  between  the 
lengths  of  arms  and  legs,  a  man  with  light  hair  usually 
has  blue  eyes,  and  so  on. 

We  may  find  correlations  also  between  similar  clu&nic- 
ters  in  associated  individuals,  as  fathers  and  sons  (see 
Heredity),  or  husbands  and  wives;  also  between  diame- 
ters of  organisms  and  factors  in  their  environment  or 
their  previous  treatment  or  condition,  as  between  color  of 
plumage  and  latitude  of  habitat,  susceptibility  to  diseam* 
and  age.  immutiity  against  smallpox  and  vaccination. 

Such  correlations  are  clearly  of  great  theoretical  impor- 
tance for  the  study  of  evolution  and  heredity,  and  they 
have  very  practical  bearings  upon  meilical  and  social 
questions. 

Therefore  it  is  important  that  we  should  have  some 
means  of  expressing  the  amount  of  correlation  in  ({uan- 
titative  terms.  This  means  has  been  furnished  by  Ghilton 
(1889)  who  showed  how  to  find  the  coefficient  of  etrrnUu 
tion,  or  what  is  ofU*n  called  Galton*s  function. 
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Suppose  we  liavo 
bteaJtli  of  Uie  heads 
nu;  be  arranged  in  a  eomlalion  Uible,  like  the  one  given 
below.  This  ia  conatructcd  in  the  following  manner:  At 
the  top  Ih  a  horizontal  scale  of  length,  una  we  will  call 
this  the  aeleoted  clinracler,  or  "subject."  Likewise  at 
the  left  ia  a  vertical  scale  of  breadth,  which  is  tlie  aseo- 
cialeii  character,  or  "relative."  The  entries  in  the  body 
of  the  table  are  the  frequencies  of  iudividiials  in  which 
this  pair  of  characters  have  the  values  given  in  the  corre- 
spooding  positioDs  in  the  horizontal  and  vertical  scales, 
respectively.  For  example,  there  were  21  iitPn  whose 
bead  length  was  7.1  iocliea.  Of  these  1  liud  a  width  of 
6.7  inches,  4  were  5,8,  4  were  G.9,  6  were  6  hiclies  broad, 
and  so  on.  The  columns  and  rows  of  frecineDciea  are 
added  up  at  the  bottom  and  at  the  right.  Each  column 
forms  an  arrny,  which  shows  the  VHriations  of  breadth 
kasociated  with  ttie  value  of  the  length  given  at  the  head 
of  the  column.  In  the  same  way  breadth  may  tic  taken 
■8  the  subject,  and  then  the  rows  of  frequencies  arc  the 
arrays,  giving  the  variations  of  the  asaociatcd  length. 


the  axis  of  ^;  and  thepositionof  themeanof  all  the  licad 
breadths  ia  aimilarly  represented  by  the  intersecting  liori- 
zontal  line,  the  axis  of  y.  Kow  the  horizootal  distance 
of  a  circle  from  the  axis  of  x  will  give  the  deviation  («) 
of  the  selected  cliaracter,  and  the  vertical  distance  of  the 
same  circle  from  the  axis  of  y  will  give  the  mean  de- 
viation (y)  of  the  associated  array  from  the  mean  of  all 
the  arrays.     Now  if  x  and  y  are  expressed  in  equivalent 


i,  the 


*tloi^ 


I  givt 


of  the  correlation 


of  the  two  characters  in  this  particular  array.     If  the 

ratio  —  were  the  same  in  all  the  arrays,  the  zigzag  line 

in  Fig,  4S8T  would  become  a  straight  line.  As  it  is,  we 
see  tliiit  It  has  a  general  trend  which  ia  represented  by  a 
straight  line  tliat  may  be  drawn  so  that  the  sum  of  the 
distances  of  the  small  circles  from  it  shall  be  aa  small  as 
possible.  This  line  will  meet  the  axes  of  ic  and  y  at 
their  poiat  of  intersection.  Now  the  slope  of  this  line 
may  be  measured  in  the  same  way  tliat  the  grade  of  a 


ij  Tablk.     IIkau  Lknqth  on  Hkad  Bheadth,  1,000  Ca: 


1  Macdonell.l 


The  means  and  standard  deviations  of  the  Hubj< 
relative  inay  be  calculated  from  the  total  freq 
^ven  at  the  bottom  and  right  side  of  the  table, 
lively,  by  the  meliiods  previously  described. 
same  way  the  mean  may  be  determined  for  each 
Now  transferring  our  horizontal  and  vertical  si 
plotting  pajfcr,  the  positions  of  the  means  of  th( 
may  be  plotted  as  in  Fig.  4987,  wiiicb  ia  made 
correlation  table  of  head  breailtb  and  stature  I 
thousand  criminals.  In  this  diagram  tlie  positioi 
■nean  of  an  array,  is  indicated  by  a  small  circle, . 


9.  mean  Ixnd  breailUi  =  IC0.4  mm.    Coi-(n<'i«i)t  of  rvg 

asm.    (Fmn  MacdoDGil,) 

circles  are  connected  by  a  zigzag  line.  The  pos 
tbe  mean  of  all  the  statures  is  reiiresentcii  by  a 
Une  drawn  through  the  middle  of  the  diagram :  < 
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worn  next  the  skin  to  protect  the  elastic  stockhig  from 
perspiration.  With  the  best  of  care  an  elastic  stocking 
loses  its  tone  in  a  few  months,  so  that  the  expense  is  no 
inconsiderable  item  to  a  poor  person.  Various  kinds  of 
elastic  bandages  have  been  devised,  such  as  pure  rubbor, 
rubber  webbTug,  cloth  webbing,  stockinette,  etc.,  but 
nothing  is  more  satisfactory  than  pure  coarse  white  flan- 
nel cut  on  the  bias  in  strips  about  three  inches  wide,  a 
sufficient  number  of  which  are  sewed  together  to  make 
a  bandage  six  or  eight  yards  long.  Such  bandages  can 
be  washed  and  ironed  as  often  as  they  become  soiled,  and 
they  will  last  a  long  time.  They  should  be  applied  before 
the  patient  gets  up  in  the  morning.  In  the  beginning  this 
is  a  considerable  trouble,  as  it  Is  by  no  means  easy  to 
bandage  one's  own  leg.  But  most  patients  soon  learn  to 
apply  them  in  five  or  ten  minutes,  and  many  put  them 
on  as  neatly  as  a  professional  could  hope  to  do.  No  one 
who  has  once  become  accustomed  to  apply  such  bandages 
would  willingly  exchange  them  for  an  elastic  sto<:king, 
since  he  can  always  regulate  the  pressure  according  to 
his  own  comfort,  aside  from  the  fact  that  they  are  cleaner 
and  cheaper. 

The  radical  treatment  of  varicose  veins  may  be  (1) 
their  multiple  ligation,  either  subcutaneously  or  through 
short  incisions,  (2)  the  excision  of  portions  or  of  the  whole 
of  the  dilated  veins,  or  (8)  the  double  ligation  of  the 
saphenous  vein  at  its  entrance  into  the  Amoral.  The 
injection  of  substances  to  produce  clots  in  the  veins  is  no 
longer  in  vogue. 

The  sulicutaneous  ligation  of  the  vein  consists  in  the 
passage  of  a  needle  threaded  with  catgut  first  beneath 
the  vein  and  then  between  the  vein  and  the  skin  (Fig. 
4998). 

The  ligation  of  the  main  trunk  of  a  saphenous  vein 
was  recommended  by  Trendelenburg  in  an  article  pub- 
lished in  1891.  The  good  results  then  reported  and  those 
which  have  since  been  obtained  by  others,  have  given  this 
operation  a  considerable  renown.  It  is  worth  remember- 
ing, however,  that  a  thrombus  may  form  in  the  proximal 
portion  of  the  vein  and  that  it  may  reach  up  into  tlie  femo- 
ral and  cause  embolism.  For  this  reason  a  patient  ought 
to  remain  in  bed  for  at  least  ten  days  after  the  operation. 
The  vein  can  be  exposed  under  the  influence  of  cocaine 
at  its  termination  In  the  femoral  vein,  or,  in  case  its 
higher  branches  are  not  varicose,  it  may  be  exposed  just 
below  the  centre  of  the  thigh.  It  should  be  ligated  in 
two  places  and  divided  between  the  ligatures. 

The  excision  of  a  considerable  length  of  a  varicose  vein 
is  an  operation  which  usually  requires  some  little  time 


Fin.  4988.~Subcutaneoai  LlirBtlon  of  a  Vein  (TreDdelentnutr^s 
MeUi<Kl).  a,  SbowR  how  the  ligature  Is  to  be  applied ;  7>,  shown  t\w 
condition  of  the  parts  after  tbt<  liffature  has  been  drawn  taut  and 
Uod. 

and  which  can  best  be  performed  under  a  general  anaes- 
thetic. The  limb  should  be  allowed  to  hang  over  the 
edge  of  the  operating  table  for  a  minute  or  two  for  the 
purpose  of  distending  the  veins,  and  then  a  constricting 


band  or  rubber  tube  is  placed  around  the  thigh,  not  tight 
enough,  however,  to  obstruct  the  arterial  flow.  The  uia- 
s(*ction  of  the  veins  should  be  made  from  above  down* 
ward,  since  in  this  manner  they  will  remain  full  of  blood 
and  will  thus  be  ea.sily  found.  As  long  as  the  vein  is  not 
out  into  it  is  clearly  visible  and  the  ui.<wction  is  easily 
performed;  but  often,  in  spite  of  his  resfjlve  not  to  do 
HO,  the  operator  will  cut  a  hidden  branch  which  ex  lends 
from  the  suucrflcial  vein  to  some  deeper  one,  and  tlic 
wound  will  then  become  filled  with  a  flow  of  blood  which 
is  sometimes  stopped  with  difficulty.  When  the  tissues 
are  once  stained  with  Mood  the  veins  arc  less  easily  recog- 
nized. When  the  atTected  veins  have  been  removed  the 
wounds  in  the  skin  are  sutured,  and  if  they  heal  pri- 
marily the  patient  should  be  able  to  go  about  in  ten  days 
or  two  weeks.  The  ultimate  recovery  is  not  hastened 
by  getting  the  patient  out  of  bed  before  there  is  firm 
union  of  the  skin. 

These  operations  are  of  service  not  only  in  relieving 
the  patient  of  his  troublesome  varicose  veins,  but  in  tend- 
ing to  cure  such  complications  as  eczema  and  ulcer. 

Excision  may  also  be  applied  to  a  thrombosed  vein. 
The  time  of  recovery  will  not  be  much  greater  than  that 
required  for  excision  of  an  uncomplicated  varicose  vein, 
while  the  non -operative  method  of  treatment  of  throm- 
bosis often  requires  four  or  five  weeks  for  effecting  a 
cure.  The  risk  is  said  to  be  no  grctater  than  that  follow- 
ing excision  of  simple  varicose  veins. 

The  non-operative  treatment  of  a  thrombosed  varicose 
vein  consists  in  rest  in  bed  and  the  application  of  moist 
wet  dressings  or  an  ice-bag  to  relieve  the  pain.  In  from 
two  to  four  weeks  the  acute  symptoms  will  liave  sub- 
sided, and  the  patient  may  again  go  about.  It  is  better 
to  apply,  for  a  time  at  least,  a  firm  bandage  from  the 
toes  upward,  so  as  to  relieve  the  veins  from  the  strain  of 
a  column  of  blood  to  which  they  have  grown  unaccus- 
tomed d tiring  the  rest  in  bed.  An  annoying  feature  of 
thrombosis  is  its  tendency  to  spread  in  spite  of  treatment. 
An  extension  upward  along  the  vein  may  occur  at  any 
time,  and  the  course  of  the  trouble  in  the  new  situation 
will  be  exactly  like  that  of  the  original  thrombosis.  Ex- 
cision has  been  lat(*ly  advised  as  a  method  of  curing 
thrombosed  veins,  as  stated  above. 

In  regard  to  complications  which  may  occur  in  connc^r- 
tion  with  varicose  veins,  see  articles  on  Blood-  Ve»teU, 
Pathological  AiuUamy  oft  Erpsipelas,  Phlegmon,  and  Ul- 
cer and  Ulceration.  Edward  Afilton  Fbote. 

VARIX.    See  VeinB,  Di^eaus  of, 

VAS  DEFERENS.    See  Oenital.  Organs,  MaU. 

VASO-MOTOR  NERVES.    Sec  Circ^jlation of  t^uf  Blood. 

VEINS,  ANOMALIES  OF.— The  anomalies  of  veins, 
though  of  great  morphological  interest,  are,  with  a  few 
exceptions,  of  no  great  surgical  importance.  The  most 
important  variations  of  the  venous  system  are  found  in 
the  great  v(>ins  entering  the  heart,  and  in  their  large 
tributary  branches  in  the  thorax  and  abdomen. 

Although  variations  of  veins  are  more  frequent  than 
those  of  arteries,  they  have  been  much  less  studied,  one 
reason  being  that  veins  are  rarely  injected  with  paint  for 
purpos(fs  of  diiwect  ion.  Their  variations  also  are  of  much 
less  surgical  importance  than  those  of  arteries.  When 
arteries  are  anomalous,  so  are  their  accompanying  veins; 
an  exception  to  this  rule  is  seen  in  the  obturator  vein 
which  empties  into  the  internal  iliac  vein,  even  when  the 
artery  is  abnormal. 

A!)normal  communications  by  aberrant  vessels  are 
much  more  common  in  the  venous  than  in  the  arterial  sj8- 
tern.  Many  veins  which  are  normal  in  the  lower  animals 
occur  as  anomalies  in  man.  Many  varieties  which  occur 
in  man  are  really  persistent  foetal  conditions,  and  these 
are  permanent  conditions  in  animals  lower  in  the  scale. 
An  example  of  this  is  seen  in  the  occurrence  of  a  double 
vena  cava,  the  supernumerary  vessel  (tlie  left  cava) 
being  merely  a  persistent  left  duct  of  Cuvler. 

The  following  account  of  the  anomalies  of  veins  is  nee* 
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nicatinp:  vein,  together  with  the  right  duct  of  Cuvier, 
forms  the  superior  vena  cava,  while  the  cardinal  vein 
opening  into  it  (a«,  Fig.  4994)  is  the  extremity  of  the 
great  azygos  vein.  On  the  left  side,  the  portion  of  the 
primitive  jugular  placed  below  the  communicating 
branch,  and  the  cardinal  and  posterior  verti'bral  veins, 
together  with  the  cross  branch  between  the  two  posterior 
vertebral  veins,  are  converted  into  the  left  stiperior  in- 
tercostal and  left  superior  and  inferior  azygoa  veins. 
The  left  duct  of  Cuvier  is  obliterated,  except  at  its  lower 
end,  which  always  remiiins  pervious  as  the  coronary 
sinus.  Traces  of  this  vein  arc  recognized  in  the  adult  as 
a  fibrous  band  or  a  small  vein  (see  Fig.  4996,  A).  The 
variability  in  the  adult  arrangement  of  these  vessels  de- 
pends on  the  various  extent  to  which  the  originally  con- 
tinuous vessels  are  developed  or  atrophied  at  one  point 
or  another. 

Varieties  of  the  Buperiou  Cava  and  Innominate 
Veins. — Double  Vena  Vara. — This  anomaly  is  rather  a 
rare  one,  and  is  due  to  the  persistence  of  the  left  duet  of 
Cuvier.  When  the  left  duct  of  Cuvier  persists,  the  trans- 
verse innominate  vein  is  absent  or  of  a  very  small  siz(% 
and  the  vein  formed  by  the  junction  of  the  left  intc^rnal 
jugular  and  subclavisn  is  continued  down  in  front  of 
the  arch  of  the  aorta  and  root  of  the  left  lung  to  the  heart 
(see  Fig.  4996).  where  it  receives  the  great  cardiac  vein, 
and  then  passes  outward  to  become  continuous  with  the 
coronary  sinus,  and  thus  opens  into  the  right  auricle  (see 
Pig.  4996,  Bl 

The  explanation  of  this  anomaly  is  simple,  if  the  de- 
scription of  the  development  of  the  great  veins,  given 
above,  be  referred  to.  It  is  merely  a  persistence  of  tlie 
fa»tal  condition.  The  left  duct  of  Cuvier  is  not  oblit- 
erated, and  inconsequence  the  transverse  branch  between 
the  two  primitive  jugiilars  has  been  developed  but 
slightly  or  not  at  all.  The  persistent  left  cava  has  been 
seen  in  a  few  cases  to  open  into  the  left  auricle  (Hyrtl, 
Qruber,  and  others). 

In  birds  and  some  mammals,  as  the  rabbit,  etc.,  the 
left  duct  of  Cuvier  persists  normally  as  well  as  the  right. 

H.  Howden^  reports  a  case  of  double  vena  cava  in 
which  the  left  vein  was  joined  by  a  large  left  azygos 
vein;  the  right  azygos  was  broken  up  into  several  veins; 
the  most  in^rior  one  joined  the  left  azygos,  and  the  su- 
perior the  vena  cava.  This  is  a  reversal  of  the  usual  con- 
dition, and  the  left  azygos  in  this  case  must  be  looked 
upon  as  a  pereistence  of  the  left  cardinal  vein. 

The  writer  has  met  with  no  less  than  six  cases  of 
persistence  of  the  left  duct  of  Cuvier.  They  all  occurred 
in  adults  (four  males  and  two  females),  and  were  of  the 


Fio.  4906.-^.  Diagram  abowlnff  VesUge  of  tbe  Left  Superior  Cava 
with  BmcblocepEallc,  Superior  Intercoatal.  Azygoa,  and  (Cardiac 
Velntf.  0.  niagram  abowlng  perRlateore  of  left  superior  cava  aod 
lt«  rommunlcation  with  Uw  coronary  alnux.    (After  Maniball.) 

usual  form;  in  four  the  transverse  innominate  was  of 
considerable  size.  In  the  third  and  fourth  cases  it  was 
very  small,  and  formed  chiefly  bv  the  inferior  thyroid 
veins.     Instances  have  been  recorded  in  which  the  right 


superior  cava  was  absent  and  the  left  persisted ;  in  such 
cases  there  was  a  right  trausverae  innominate  vein.  This 
variation  occurred  without  transposition  of  the  arch  of 
the  aorta  or  any  of  the  viscera.  In  cases  of  transposition 
of  the  viscera  this  is  the  normal  arrangement. 

In  some  cases  the  transverse  innominate  vein  is  of  nor- 
mal si/.e,  and  3'et  there  is  a  persistence  of  the  left  duct 
of  Cuvier  in  its  whole  length,  cither  asa  good-sized  canal 
or  as  n  very  small,  but  patent,  vein. 

In  some  cases  in  which  two  superior  cavip  are  present, 
the  left  has  been  seen  to  enter  the  left  auricle  instead  of 
the  coronary  sinus. 

Qruber  reports  a  case  in  which  the  principal  veins  of 
the  heart  terminated  in  a  trunk  which  opened  into  tbe 
left  innominate  vein,  the- opening  of  the  coronary  sinus 
into  the  right  auricle  being  occluded  (  VircJioto's  Arehiv^ 
xcix.). 

Omitection  beUteen  the  Vena  Cava  and  Pulmonary 
TVi/w.— Cases  are  on  record  of  the  upper  right  pulmo- 
nary vein  emptying  into  the  superior  cava  (Meckel, 
Gegenbauer);  of  the  left  pulmonary  vein  Joining  the  in- 
nominate (Huchlmmmer);  and  also  of  the  right  ptilmouaiy 
vein  opening  into  the  vena  azygos  major  (Shepherd). 
Hyrtl  reports  a  case  in  which  there  was  a  communication 
between  a  rudimentary  left  cava  and  the  left  inferior 
pulmonary  vein. 

Tmmverae  Innmnifiate. — This  vein  may  be  placed 
higher  up  than  usual — so  high,  in  fact,  that  in  children 
with  short  necks  it  might  be  accidentally  wounded  in 
the  low  operation  for  tracheotomy. 

Cooper*  reports  it  as  passing  through  the  thymus. 
Gruber  examined  many  embryos  of  children,  and  found 
that  in  certain  cases  the  vein  pas.sed  behind  the  left  and 
in  front  of  the  right  lobe  of  the  gland,  and  in  othem  in 
fr(mt  of  the  left  and  behind  the  right  lobe  (quoted  by 
Krause). 

Coronary  ^';ii/*.— This  has  been  seen  to  open  into  the 
left  auricle.  Gruber  reports  a  case  in  which  the  opening 
into  the  right  auricle  was  occluded,  and  the  principal 
veins  of  the  heart  ended  in  a  trunk  which  passe^l  up  to 
join  the  left  innominate  vein. 

Vtrt4ihral.—1\\\i  vein  not  infrequently  passes  behind 
the  subclavian  to  reach  the  innominate,  or  it  may  em- 
brace the  8ul)clavian  by  dividing  above  and  reuniting 
below.  It  occasionally  passes  through  the  transverse 
process  of  the  seventh  cervical  vertebra,  or  sends  a 
branch  through  the  foramen  to  join  the  deep  cervical 
vein. 

Internal  Mammary. — This  may  be  double,  and  may 
anastomose  with  the  upper  intercostal.  The  writer  bi^ 
seen  it  empty  into  the  superior  cava.  It  may  empty  into 
the  azygos  thajor  on  the  right  side  (Portal). 

Si'pKHKiciAL  Veins  ok  the  Head  and  Neck,— The 
arrangement  of  the  superficial  veins  of  the  neck  often 
varies  greatly  from  that  described  in  text-booka  of 
anatomy. 

The  two  divisions  of  the  temporo-moiriUary  vein  ure 
frequently  very  unequal  in  size;  the  branch  joining  tbe 
facial  mav  be  of  large  size,  and  that  going  to  the  exter- 
nal jugular  very  much  diminished,  or  Hce  rerea.  In 
some  cases  the  branch  joining  the  facial  returns  all  tbe 
blood  into  the  internal  jugular,  and  in  other  cases  the 
internal  jugular  receives  no  branch  from  the  temporo- 
maxilhiry.  Wlicn  the  latter  arrangement  exists  all  tbe 
blood  empties  into  the  external  jugular. 

The  farinl  rein  sometimes  passes  back  over  the  gtor- 
nomastoid  miisc*le  to  join  the  external  Jugular.  It  may 
pass  across  the  sU'rnomastoid  to  its  postcnor  border,  and 
then  join  the  internal  jugular  beneath  that  muscle.  It 
sometimes  joins  theint^'rnal  Jugular  behind  the  posterior 
belly  of  the  digastric  and  stylohyoid  muscle,  or  it  may 
be  continued  downward  to  the  anterior  Jugular  (see  FMg. 
4998). 

External  Juffular.— This  vein  may  be  double.  In  those 
cases  in  which  the  posterior  division  of  the  temporo- 
maxillary  trunk  is  wanting,  and  all  the  blood  goes  to 
the  internal  iugular.  the  external  juguUr  is  very  small, 
being  formed  altogether  by  the  posterior  auricular. 
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Mon  the  clavicle.  Ad  nbemtnt  vdn  may  unite  the 
>pt'r  enil  nf  thi-  cephnllc  vein  with  the  suticlavinn  b^ 
^'ing  bcliinil  the  ckvlciilAr  portion  of  the  pectoralia 
ij'ir  |\V,  Kniiisc). 

■  i:!i:/"i  Vriiu. — The  variHtloDH  of  the  SEygoa  veins  Arc 
isitifmlile.  the  Teius  on  the  left  side  l)t'ine  especially 
lili'  III  vsristion.  Two  or  three  of  the  mlilclle  iiiter- 
'lal  veins  of  the  left  Bide  not  unconimunly  iinltt-  Inio  a 
^■Ir'  iruDkirhlch  pasnes  directly  Into  the  ozygos major. 
I'  li'ft  superior  (hcml-)  a/ygos  vela  miiy  be  absent,  tlic 
iTi'iNtal  veins  emptying  separately  into  the  main  trunk. 
I'  lirmliizygos  may  empty  inli)  the  subclavian  (Wrix- 
L'l  or  Into  the  left  InnomiDalc.  Joining  witli  the  siipe- 

•  inrfniislal.  A  case  has  bi'en  reported  (Cenitti)  in 
Till  the  hrmiaKygos  joioeil  tlie  IntcmHl  jiii^iilur  vein. 

rlie  iulerrustal  veins  on  the  left  side  may  l>e  colh-CIed 

•  nsiaptetruDk  which  empties  Into  the  left  lonominate, 
i-tril)iition  somewhat  BtmlUr  to  ttiat  on  the  right  sliie. 

•  uritcr  lias  reported  an  example  of  tlils  arrange- 

ment." By  referring  to  the  short 
account  given  above  of  the  develop- 
ment of  the  great  veins  it  will  be 
seen  timt  this  anomaly  is  duo  to  a 
perBislenee  of  the  left  cardinal  vein. 
A  case  is  recorded  by  Gruber  in 
whlr.h  the  left  aKygos  opened  into 
the  coronary  slaus.  and  was  met  Iiy 
a  smull  vuln  descending  from  the 
union  of  the  subclavian  and  Jugu- 
lar. In  this  case  the  jugular  vein 
had  Ixien  developed  In  the  usual 
way.  while  the  left  vena  azygos 
continued  hi  pour  its  blood  into  the 
left  duct  at  Cuvler  (Quuln). 
The  aiygos  veios  may  be  Irans- 
"■j         K  posed,  the  larger  vessel  being  placed 

,^  \    r"  *•"  ^^  '^f*  *"'•'  """^  being  joined 

)  \JJ       *      by   the    right    azygoa;    the   trunk 

tomocd  by  these  veins  then  arelies 
over  the  root  of  the  riglit  lung  and 
opens  Into  the  left  coronary  sinus 
(Oruber).  This  Is  the  normal  ar- 
rangement in  the  sheep  and  some 
other  animals. 

R.  Uowdcn  '*  reports  a  case  of 

double  vetka  cava  In  which  a  singk- 

large  left  atygon,  after  being  joined 

,  by    some    of  the  right  intercostal 

. I   veins,  emptied  into  the  left  cava 

•  (be  Dear  the  coronary  sinus.  The  up- 
^^  per  right  Intercostals  formed  a 
iiouMi   trunk  whieh  emptie<l  into  the  riglit 

There   may    be   a   single  ar.ygos 

._  _j   vein  ascending  Id  front  of  the  spi- 

I  '■luiBiliia  uf  tte   mil  column  ami  receiving  llie  inter- 

^.ir    ™v».      tB.   jjjjg,^,  veins  of  both  sides  (Wagner), 

The  axy^os  luajor  may  empty  into 

the    right  Innominate  (Meckel). or 

r  up  than  usual  Into  tne  superior  cava.     Wrlsberg 

'siribed  a  «ufi  in  which  the  aiygos  major  passed 

:;li  u  canal  br  grooving  the  upper  lobe  of  the  right 

.M'lat   of  the  varieties  mentioned  above  may  be 

<-.\|>lained  by   studying  the   development  of  the 

fur  they  are  all  persistent  fatal  conditions.    The 

I  iivn    Inferior  has  been  seen  continuous  with  the 

-.  major.     (Sec  Fig.  .V(00,     This  will  he  more  fully 

l«-<l  »ith  the  vena  raVH  inferior  ) 

riiflii   spennutic  has  been  noted  as  emptying  Into 
\  yiiH  vclu,  also  the  left  renal  and  suprari'nal  veins 
I). 
itM'rraDt  branch  has  been  seen  going  from  tbcangle 

•  :I)iiii  nf  tlie  left  renal  and  inferior  vena  cava  to  the 
i/ygOK  (W.  Kniiisc).  The  right  pulmonary  vein 
i-(i  Hc-ea  to  join  the  vena  atygos  major  (Shepherd, 
rti.i I  of  Anatomy,  vol.  miv.). 

■-(I'r  Vtna  Cans. — R.  Qualn  "  divides  the  pecullari- 
litis  vein  Into  two  clasaca:  (n)  Where  the  vein  has 


['iiQllnuod  U 


«.aai)U»e 


|u.|)><*]  Into  tin 


the  usual  mode  of  termination  In  the  beort;  (i)  where  it 
terminates  In  the  superior  vena  cava. 

The  common  iliac  veins  may  not  Join  at  the  usual 
place;  the  left  common  Iliac,  after  sending  a  branch 
across  to  join  the 
right,  may  pass  up 
on  the  left  side  of 
the  aorta  and  Join 
the  left  renal.    This 

common  anomaly, 
and  has  been  seen 
several  times  by 
the  writer.  It  is 
sometimes  called 
an  example  of 
double  vena  cava 
Inferior.  A  case  Is 
reported  by  Wil- 
liam Osier''  of  or- 
clusion  of  the  vena 
cava  as  It  entered 
the  liver.  There 
was  in  this  esse  a 
double  cava  ar- 
ranged as  above 
described  (see  Fig. 
5001);  the  cifx-ula- 
liiin  was  carried  on 
by  a  large  branch 
from  the  left  renal, 
which  probably 
Joined   the  splenic. 


In   f 


the    twi 


rm.  SOOl.— C«n  of  Double  Interior  Vena 

rar*.  the  fwo  CnmmoD  IIIbci  belnff 
Joined  br  ■  TmnfivBriii>  Bnneli.  A.  Uo- 
PliiclHlieiimcavm:  e.  rUht  nul: /.  rlffbt 
■peniutir :  A,  luv«  brnnrh.  probaJtlj 
Jatnlnsihr  splenic,  ibrousti  vbk'h  clrrula. 

belilnd.     IW,  Osier.) 


examples  of  the  persistence 
of  the  lower  part  of  the  cardinal  veins. 

Another  somewhat  similar  anomaly  is  that  in  which  the 
two  common  iliac  veins  Join  to  form  a  common  vein 
which  passes  up  on  the  left  side  of  the  aorta,  bul,  after 
rvceivinc  t  h  e 
left  renal,  cross- 
es over  (mrely 
under)  the  aorta 
and  from  there 
on  takes  its  usu- 
al position. 

The  explana- 
tion of  this  an' 
omaly  Is  that  the 
right  cardinal 
vein  has  been 
Ob  I  iterated 
while    the    left 


™  pruper 


iDllucvelnofUiBtslde.  (H.Qusln. 


passes     up     the 

whole    distance 

on  tlie  left  side 

of  the  aorta. 

grooves  the 

IranspoHiil  liver, 

and     joins     Ihe 

right  auricle  of 

<    the  heart  in  \\s 

'■   trans  pi  iwtl  posi- 

,   tion  on  the  left 


'''   transpositloi 
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.nima)  remains  quiet,  does  DOt  respond  to  provoca- 

and  appears  to  understand  its  helplessness.    As 

y  lias  said,  the  animal  cannot  bite  and  does  not 

t  to  bite.    The  course  of  tho  disease  in  this  form  is 

death  usually  occurring  in  from  two  to  four  days. 

form  of  rabies  is  verv  common,  and  many  persons 

it  as  "drop  jaw  "  who  do  not  suspect  its  true  na- 

ml  of  fncubation.—Tbe  incubation  of  rabies  in  pcr- 
)r  animaU  which  have  l>een  bitten  is  extremely 
>Ic.  Pcuch  has  compiled  a  table  of  one  hundred 
»rty-four  cases  of  rabies  in  the  dog,  in  which  the 
»f  inoculation  and  the  appearance  of  the  first  symp- 
were  definitely  ascertained.  This  table  is  repro- 
from  the  **Nouveau  Dictionnaire  de  M6decine, 
irnrgie  et  d 'Hygiene  Veterinaire."  and  the  writer 
liied  a  column  of  percentages. 

IXCUBATION  OF  RaBIES  IN  THX  DOG. 


TOf 

i.f 

llou. 


Nunitier 
uf  cases. 

Percent. 

3 

2.08 

8 

.5.55 

IB 

9.03 

25 

17.80 

18 

».(18 

2S 

17.38 

0 

4.17 

U 

7.84 

0 

6.25 

4 

2.78 

Number  of 

days  of 
IncubaUon. 


65  to 

80  to 

8)  to 

70  to 

80  to 
HN)  to  ISO 
365 


60 
05 
70 
75 
90 


Total 


Nunil)er 
of  caeee. 


2 
7 
1 
6 
7 
4 
1 


144 


Per  cent. 


l.3» 
4.86 

.60 
3.47 
4.86 
2.78 

.89 


>nltug  to  this  table,  the  period  of  incubation  may 
i  timn  ten  days,  or  it  may  be  as  long  as  one  year. 
XT  mentions  a  case  in  which  fourteen  months 
i    after   the  bite    before    the   disease   appeared. 

have  recorded  cases  in  which  the  period  of  incu- 
was  still  longer. 

plain,  therefore,  that  when  a  dog  has  been  bitten 
nt  be  safely  allowed  to  roam  at  large  after  it  lias 
Hohitod  but  a  few  weeks.  For  absolute  safety, 
ing  bitten  by  a  rabid  animal  should  be  destroyed, 

r^uaj^ntine  less  than  a  year  can  be  regarded  as 
."iff. 

KJfft  of  Seamna  upon  the  Devdonment  ofJRaines. — 
pt-anmceof  rabies  is  not  confined  to  the  hot  months 
irner,  as  is  often  supposed,  nor  to  any  other  one 
of  the  year.  The  writer  has  compiled  a  table  of 
f  rabies'in  dogs  by  months,  which  were  recorded 
1  authority.  This  table  covers  14,066  easels.  The 
number  of  cases  occurred  in  June,  in  w^hich  month 

<T<»  1,467.  The  smallest  number  of  cases  in  any 
>iith  occurred  in  November,  when  there  were  ^3. 
ruber  of  cases  in  the  other  months  varied  between 
xo  extremes.  This  shows  clearly  that  there  is  no 
r>f  the  year  which  is  exempt. 
Prrntienteof  Balnea. — Rabies  is  a  common  disease 
^  in  the  United  8tates.  It  has  occurred  con  tin - 
in  the  District  of  Columbia  from  1895  to  1903.  as 
l»y  the  investigations  of  the  Bureau  of  Animal 
y\  Reports  have  ahio  been  received  of  its  exist - 
many  parts  of  the  United  States,  and  particularly 
Jti<sof  New  York,  Philadelphia,  Rotuiester,  Buf- 
liiuigo.  Kansas  City,  Baltimore,  and  New  Orleans, 
lavc  also  been  many  reports  of  farm  animals  simi- 
fi  ctix)  in  all  parts  of  the  cottntry,  but  particularly 
inia,  West  Virginhi.  Pennsylvania,  Ohio,  Indiana, 
s'fbr^iska^  Kansas,  and  Minnesota.    These  various 

iniiicatc  that  the  disease  is  disseminated  over  the 
tjuntry.  and  that  the  losses  of  farm  animals  from 
onsiderable.    It  would  also  appear  that  a  much 

numl)cr  of  persons  are  annually  bitten  than 
be  supposed  Rom  any  pathological  data  which 
•vD  pubfialied. 

I'Mn'tf  of  RabiM, — ^The  symptoms  of  rabies  in  the 
k^'«*a  of  the 


are  not  sufficiently  definite  to 
%  )K>sitive  dlagaosivV>  be  made,  but  there  is  a  gen- 


eral rule  which  has  been  laid  down  by  all  who  have  had 
much  experience  with  the  disease,  and  that  is  that  every 
dog  whose  habits  and  disposition  appear  to  be  suddenly 
changed  should  be  considered  suspicious  and  should  be 
isoUited.  The  development  of  rabies  is  so  rapid  that  in 
the  course  of  three  or  four  days  all  doubts  should  be  re- 
moved. If  a  person  has  l)een  bitten  by  a  suspected  dog, 
the  animal  should  be  pla(;ed  in  a  secure  enclosure  and 
held  until  a  positive  diagnosis  can  be  made.  This  is  ex- 
tremely important,  as  it  gives  the  infected  person  an  op- 
portunity to  take  the  Pasteur  treatment  at  a  time  when 
there  is  the  best  prospect  of  success.  If  a  suspected  dog 
has  bitten  some  person  and  is  afterward  killed,  the  head 
and  apart  of  the  neck  should  be  removed  for  subsequent 
investigation.  A  histological  examination  of  the  plexi- 
forni  ganglion  permits  of  iin  almost  certain  diagnosis 
being  made.  The  presence  of  foreign  bodies  in  the  stom- 
acli  is  confirmatory  evidence  of  rabies.  To  make  the 
diagnosis  absolutely  positive,  rabbits  should  be  inocu- 
lated by  the  subdural  method.  As  this  latter  method 
requires  from  two  to  three  weeks  for  results  to  be  ob- 
tained, the  value  of  the  diagnosis  from  examination  of 
the  plexiform  ganglion  becomes  apparent.  The  writer's 
attention  has  been  brought  to  one  case  in  which  the  per- 
son bitten  presented  the  first  symptoms  of  rabies  on  the 
same  day  that  the  dis<'ase  was  diagnosed  with  the  in- 
oculated rabbits.  If  the  diagnosis  had  been  made  by  the 
rapid  method,  there  would  probably  have  been  time  for 
successful  preventive  treatment. 

The  Prerentum  of  Ruined, — As  rabies  occurs  in  nature 
only  from  the  bite  of  a  rabid  animal,  it  is  sufficient  to 
prevent  such  biting  to  guard  against  the  appearance  of 
the  disease.  'While  all  kindH  of  animals  may  bite  when 
suiTering  from  rabies,  it  is  almost  always  a  dog  which  is 
responsible  for  causing  the  disease  in  man,  and  it  is  be- 
lieved that  cats  genemlly  contract  the  disease  from  being 
bitten  by  dogs.  Efforts  for  prevention  are  therefore 
directed  to  the  canine  species. 

The  measure  generally  adopted  is  the  destruction  of 
worthless,  owneiTess,  and  vagrant  dogs,  but  this  mc^asure 
cannot  do  more  tlian  reduce  the  disease  without  prevent- 
ing it  entirely.  The  most  efilcient  measure  for  preventing 
the  spread  of  rabies  is  to  cause  the  dogs  to  be  muzzled  or 
led  with  a  h^ash  whenever  they  are  allowed  to  appear  upon 
the  streets  or  in  public  places.  This  measure,  if  rigidly 
enforced,  will  soon  diminish  the  prevalence  of  the  disease, 
and,  if  enforced  for  a  sutficient  time,  will  eradicate  it 
entirely.  The  success  of  Germany,  Holland,  Great  Brit- 
ain, and  other  countries  with  this  disease  by  rigid  muz- 
zling has  been  remarkable,  and  demonstrates  that  the 
same  plan  can  be  relied  upon  wherever  it  is  properly  car- 
ried out.  Vigorous  objections  are  made  to  muzzling  by 
the  owners  of  dogs,  on  the  ground  that  muzzles  are  in- 
convenient and  irritate  the  animals.  A  properly  fitted 
muzzle,  however,  is  not  uncomfortable,  nor  does  it  inter- 
fere seriously  with  tlie  dog.  except  to  prevent  his  biting. 
The  objections  to  muzzling  regulations  when  rabies 
exists  in  a  community  are  therefore  unreasonable,  and 
should  neither  be  urged  by  good  citizens  nor  encouraged 
by  sanitary  officers.  If  persons  insist  upon  keeping  ani- 
mals which  are  subject  to  a  disease  which  may  be  com- 
municated to  human  beings  and  cause  such  terrible  suf- 
ferings with  absolute  certainty  of  eariy  death  as  follows 
infection  with  rabies,  they  should  l)e  willing  to  adopt 
any  measures  that  are  nec(^s.sary  for  the  protection  of  the 
community. 

Anthrax. — Anthrax,  a  disease  known  by  the  French 
and  in  some  parts  of  this  country  as  charbou,  is  a  disease 
which  affects  most  species  of  warm-blooded  animals,  and 
is  widely  distributed,  apparently  occurring  in  all  parts 
of  the  world.  It  is  most  frequent  in  alluvial  valleys 
which  are  subject  to  inundations.  In  the  United  States 
it  is  most  conunon  in  the  southern  portion  of  the  Mi&sis- 
sippi  valley.  It  has  been  report^  from  many  other 
localities,  however,  in  the  Northern  States  as  well  as  in 
the  Southern,  and  on  the  Pacific  coast  as  weU  as  on  the 
Atlantic  seaboard. 

Anthrax  is  caused  by  the  Baeillvi  anthracu,  an  organ- 
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called  recovered  cases,  however,  the  internal  lesions 
iually  remain  and  the  animals  continue  to  spread  the 

Ditujiimii, — The  clinical  diagnosis  of  glanders  is  based 
>i)U  tlie  existence  of  the  nodules  and  ulcers  in  the  nos- 
l^  iipou  tbe  character  of  the  discliarge,  and  the  exist- 
cf'  of  au  enlarged,  nodular  gland  beneath  the  jHw.  In 
^rs  (if  doubt,  guinea -pigs  are  inoculated,  and  these  ani- 
iIm1cv(4dp  a  specific  orchitis  which  enables  a  diagnosis 
l>o  nmde. 
In  rorcnt  years  the  toxin  produced  by  the  culture  of 

•  fiiiciihis  tnadlei,  which  is  kuown  as  mallcin,  has  been 
I  ri  (t^  u  test  on  the  same  principle  that  the  tuberculin 
t  is  npplied  for  the  diagnosis  of  tuberculosis.  It  is  in- 
ttnl  subcutaneously,  and  if  the  horse  is  affected  with 
iiiderA  there  is  an  elevation  of  the  animaPs  temperature 
\  also  a  large,  sensitive  swelling  at  the  point  of  iuocu- 
ion.  3Ialtein  has  been  found  very  useful  in  picking 
t  thi'se  animals  in  an  infected  stable  in  which  the  dis- 
u>  lias  not  progressed  far  enough  to  show  characteristic 
nptnms.  and  those  in  which  the  lesions  are  internal  and 
\v  hioh  the  general  health  of  the  animal  is  not  affected. 
Tifittment. — For  practical  purposes  glanders  may  be 
isidiTed  an  incurable  disease.  The  measures  to  be 
ifitLHl  for  its  eradication  are  the  prompt  destruction  of 

diseased  animals  as  soon  as  a  positive  diagnosis  can 
tnude,  and  the  thorough  disinfection  of  the  stables  in 
idi  they  have  been  kept  and  of  all  the  articles,  such 
harness,  buckets,  curry  combs,  and  brushes,  which 
'V  come  in  contact  with  them.  Qlanders  is  a  common 
1  widely  disseminated  disease,  and  more  energetic 
Insures  than  have  heietofore  been  enforced  are  needed 
its  Kiippression. 

Uuinhra  and  the  Public  Health, — Glanders  is  communi- 
!(*  to  man  by  direct  inoculation  or  by  particles  of  the 
-iKirire  from  a  glaudered  horse  coming  in  contact  with 

niiicnus  membranes  of  tiie  eye,  nose,  or  mouth, 
jfilly  it  is  the  persons  who  care  for  the  glandered 
srsihat  become  affected.  Sometimes,  however,  per- 
H  who  are  passing  a  diseased  hursc  at  the  time  when 
rjofLs  or  cotighs  may  become  infected  by  the  virulent 
( iJH  lodging  upon  their  mucous  membranes  or  on  the 
)  where  there  is  an  abraded  surface.    Cases  arc  also 

•  wn  in  which  a  wife  iias  taken  the  disease  from  hcrhus- 
d.  and  in  which  persons  who  have  acted  as  nurses  have 
tiurted  the  disease  from  a  patient.  In  man  it  is  a 
lisomo  disease  and  one  which  usually  ends  in  death. 
^  <lisc'ase  can  be  guarded  against  only  by  reducing  the 
tiber  of  glandered  horses,  and,  in  case  of  the  disease 
nan.  by  taking  suitable  precautions  to  prevent  the 
isfiT  of  the  contagion  to  those  who  care  for  the  pa- 
I 

APE  WORMS  OF  AKTMALS  IN  RELATION  TO  THE  PCBLIC 

\i/rii, — The  larval  stages  of  several  tapeworms  are 

(mI   in  the  organs  of  the  meat-producing  animals. 

ucfrrua  boHs  occurs  in  cattle,  and  when  eaten  by  man 

*s  rise  to  the  common  tapeworm  found  in  thiscoun- 

known  as  T(fnia  miginata.    This  tapeworm  is  not  a 

r' dangerous  parasite.     It  may  bring  about  digestive 

ildrM,  and  it  is  occasionally  very  difficult  to  expel,  but 

rule  we  may  say  that  the  parasite  is  only  of  tempo- 

iniportanee,  its  effects  passing  off  when  the  worm  is 

»-lh»d. 

Ik*  ( *i/fiti'cereu$  eellulosa,  or  larval  form  of  TcBnia  00- 
'.  oecura  in  pork.  When  the  infested  pork  is  eaten 
talult  parasite  develops  in  man.  Physicians  should 
inguish  between  the  two  tapeworms  mentioned,  be- 
•0  TtPnia  ^Aium  is  a  very  much  more  dangerous  para- 
thnn  Tania  miginata.  If  a  patient  soils  his  hands 
I  1  he  microscopic  eggs  during  defecation,  or  if  he  has 
rse  peristalsis  of  the  intestines  strong  enough  to 
y  one  or  more  segments  of  the  tapeworm  into  his 
lacb.  he  may  be  infected  with  the  larval  stage  of 
tn  Acj/i'i/m.  In  this  case  the  embryos  escape  from  the 
iients  to  the  stomach  and  wander  to  various  parts  of 
body,  more  especially  to  tlie  muscles,  the  eyes,  and 
f)rain.  If  one  or  more  of  the  larvre  develop  in  the  eve 
\  the  bnUo,  more  or  leas  serioua conditions  may  result. 


according  to  the  part  which  is  affected.  The  physician, 
in  treating  patients  affected  with  the  Tania  solium,  is  also 
exposed  to  some  danger  of  infection  with  the  eggs,  and 
such  infection  would  produce  the  larval  stage. 

The  existence  of  these  two  parasites  in  American  cattle 
and  hogs  makes  it  proper  to  suggest  that  the  practising 
physician  has  a  duty  to  perforin  in  seeing  that  all  tape- 
worms passed  by  his  patients  are  totally  destroyed,  unless 
they  are  preserved  for  scientific  investigation.  It  too 
often  happens  that  the  patient  is  not  properly  instructed 
in  this  matter,  and  passes  the  worm  in  some  place  where 
the  eggs  are  scattered  so  that  they  afterward  infect  ani- 
mals. It  has  been  observed  tliat  the  meat  inspection  in 
Germany  has  resulted  in  decreasing  the  frequency  of 
tapeworm  disease  in  man,  and  also  the  infection  with  the 
larval  stage  of  Tasnia  solium.  We  have  no  exact  statistics 
on  this  subject  in  the  United  States,  but  it  would  appear 
that  the  meat-inspection  system  must  necessarily  contrib- 
ute somewhat  to  the  decrease  of  these  parasites. 

Another  parasite  of  this  kindistheeclnnococcus,  which 
causes  the  hydatid  disease.  It  is  a  bladder  worm  which 
may  be  found  in  almost  any  part  of  the  body  of  the  meat- 
producing  animals,  and  especially  in  the  lungs  and  liver 
of  cattle,  sheep,  and  swine.  This  parasite  is  not  directly 
transmissible  to  man  by  eating  an  organ  affected  with  the 
bladder  worm,  but  if  the  hydatid  is  fed  to  a  dog  each 
separate  head  of  the  cyst — ^and  there  may  be  thousands 
in  a  single  cyr^t — develops  into  a  tapeworm,  the  Tctnia 
ec/iinococeus.  This  is  probably  the  smallest  tapeworm 
known,  having  ver^  few  segment*),  and  only  tlie  last 
segment  is  gravid  with  eggs.  The  dog  scatters  the  eggs 
of  this  tapeworm  broadcast,  and  the  domesticated  ani- 
mals become  infected  with  it.  Mankind  may  also  be- 
come infected  by  too  close  intimacy  with  dogs.  In  Ice- 
hind,  where  men  and  dogs  live  during  the  long  months 
of  winter  in  the  same  huts  and  without  any  idea  of  sani- 
tary precautions,  it  is  said  that  one  person  out  of  forty- 
three  is  infected  with  tlie  echinococcus  disease.  In  some 
P&rts  of  Germany  the  disease  is  also  very  frequent, 
ost-mortem  statistics  have  been  given,  showing  that  at 
Rostock  2.43  per  cent,  of  the  cadavera  were  affected;  at 
Breslau,  1.47  per  cent. ;  at  Berlin,  0.76  per  cent.  The 
disease  can  be  controlled  only  by  careful  meat  inspection 
and  the  destruction  of  all  hydatids  that  are  found.  To 
prevent  the  multiplication  of  this  parasite  dogs  sliould 
be  prevented  from  feeding  upon  the  offal  of  slaughter- 
houses. Daniel  E.  Salmon, 

VEVEY,  SWITZERLAND.— Vevey.  situated  on  the 
northeastern  shore  of  Lake  Geneva,  four  miles  west  from 
Montreux,  has  an  admirable  position  and  a  mild  climate, 
but  is  less  favorably  situated  than  the  latter  resort  in  re- 
spect to  protection  from  the  north  and  northeast  winds, 
and  has  a  more  changeable  temperature.  Its  altitude  is 
1.250  feet  above  sea  level.  It  is  a  town  of  about  8,000 
inhabitants,  and  is  renowned  for  its  lovely  views  of  lake 
and  mountain,  its  charming  walks  and  excursions,  and 
its  cleanliness.  Some  one  has  called  it  Dutch  in  cleanli- 
ness, French  in  gayety  and  love  of  pleasure,  and  Swiss  in 
its  sentiment.  Together  with  the  other  towns  in  this 
protected  region,  it  has  been  called  the  ^  Nice  of  Switzer- 
land." 

It  is  recommended  as  a  favorable  place  for  the  **  after- 
cure  "  to  those  who  have  been  taking  the  waters  at  Aix- 
les-Bains,  Vichy,  Carlsbad,  and  other  spas.  It  is  also  a 
good  place  for  a  residence  before  and  after  the  Riviera 
season.  Autumn  is  considered  the  best  season,  at  which 
time  one  can  take  the  grape  cure,  for  a  description  of 
which  the  reader  is  referred  to  the  article  Meran,  in 
Volume  V.  of  this  Handbook.  In  the  summer  the  milk 
cure  and  lake  baths  are  used. 

The  water  supply  comes  from  the  mountains,  and  is 
said  to  be  unexcelled.    The  mortality  is  very  low. 

In  winter  the  mean  temperature  never  goes  below  82.5* 
P.,  and  in  summer  rarely  above  86'  F.  The  average 
mean  monthly  temperature  is  as  follows:  January,  82.6** 
F. ;  February,  85"  F.;  March.  40.6'  F.;  April,  44.9'  F.; 
May.  49.6°  F. ;  June,  67.2'  P. ;  July,  68.8°  P. ;  August, 
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The  aDtero-posterior  diameter  at  iU  origin  is  {  to  {  in. 

0  to  14  mm.);  at  one-third  of  its  lengtb  below,  i  to  f 

I.  (13  to  19  mm.);  at  a  point  two-thirds  of  the  way 

jwn.  f  to  I  in.  (15  to  20  mm.);  at  the  lower  end,  i  to  1 

.  (14  to  25  mm.). 

The  method  of  examination  is  to  fill  the  oesophagus 

ith  plaster-of-PBkris  and  measure  the  mould. 

The  itomach  is  very  mobile  and  distensible,  is  subject 

prolonged  distention,  and  may  also  contract  much 
hen  empty.  It  is  much  larger  in  those  who  eat  but 
le.  and  that  a  full,  meal  a  (&y.  In  certain  diseased 
rulitioDS.  as  in  stricture  of  the  pylorus,  it  may  become 
ormously  distended.  In  long-continued  abstinence  it 
comes  much  contracted.  As  the  result  of  the  action  of 
ong  aciiis,  it  is  said  to  have  contracted  to  the  size  of  an 
(liaary  gall  bladder. 

Its  length,  from  the  cardiac  cul-de-sac  to  the  pylorus, 
frfmi  e  to  12  in.  (23  to  80  cm.) ;  Todd  gives  it  as  from 
to  15  in.  (83  to  40.5  cm.).  The  widest  diameter  is  be- 
vim  4  and  5  in.  (10  to  12.5  cm.);  at  tlie  pylorus  It 
■iisures  S  in.  (5  cm.),  and  for  the  whole  organ  4  in.  (10 
I.).  The  total  surface  is  about  H  souare  foot;  capac- 
,  about  175  cub.  in.  or  5  pints  (2.5  litres);  Allen  esti- 
jps  the  capacity  as  62  ounces.  The  greatest  circum- 
(Mice  is  13  in.  (33  cm.);  the  smallest,  3  in.  (7.5  cm.). 
TliewmH  intestine.  It  is  probably  impossible  to  meas- 
i  the  length  of  the  small  intestine  with  anything  more 
m  an  approach  to  accuracy,  because  of  its  convoluted 
ipe.  After  the  mesentery  is  cut  away  preliminary  to 
•  measurements  the  intestine  becomes  lengthened  iin- 
\V\\\UAy  on  manipulation,  so  that  the  length  is  greater 
n  it  was  before  tlie  section.  The  calibre,  too,  is  very 
mb1(\  according  to  the  increase  and  decrease  of  gas- 
i«(  and  other  contents.  Its  length  is  usually  stated  at 
to  35  ft.  (6  to  7.5  metres). 

ts  calibre  gradually  diminislies  from  the  beginning  to 
point  of  Junction  with  the  large  intestine.    Some  of 

older  anatomists,  as  Cruveilhier,  stated  incorrectly 
t  tht*  intestine  was  funnel-shaped.  Sometimes,  in  ob- 
jc'tion  of  the  bowel,  it  becomes  enormously  dilated ; 
t  at  other  times  may  be  exceedingly  contracted. 
K'n  distended  it  is  cylindrical;  when  empty  it  may  be 
fttical. 

'he  duodenum  extends,  in  the  shape  of  a  horseshoe, 
II  the  pyloric  end  of  the  stomach  to  the  left  side  of 
^  oond  lumbar  vertebra,  opposite  the  superior  mesen- 
(^  art(>ry  and  vein.  It  is  named  from  its  length,  which 
luul  to  tlie  breadth  of  twelve  fingers.  Most  authors 
L'  tite  length  as  from  10  to  12  iq.  (25  to  80  cm.);  Cm- 
hier  and  Richardson  make  it  8  or  9  in.  (20  to  22.5 
).  It  may  be  subdivided  into  four  portions.  The 
.  tlie  ascending  or  hepatic,  extends  honzontally  back- 
il  and  to  tlie  right,  and  joins  the  second  portion  near 
neck  of  the  gall  bladder;  it  is  about  2  in.  (5  cm.) 
:.  I'he  second,  or  vertical  portion,  uniting  at  an  an- 
with  the  first,  descends  vertically  and  a  little  toward 
If' ft,  aA  far  as  tlie  third  lumbar  vertebra.  Its  length 
tun  2  to  8  in.  (5  to  7.5  cm.).  The  third,  or  lower 
^(verete  portion,  directly  continuous  with  the  second, 
le  longest  and  narrowest  of  the  three;  its  length 
^  fmni  8  to  4  in.  (7.5  to  10  cm.),  or,  according  to 
'i.  5  in.  (12.5  cm.).  The  fourth  or  second  ascending 
ion  ascends  vertically  by  the  left  side  of  the  spine, 
is  1  in.  long,  (2.5  cm.). 

\e  calibre  of  the  small  intestine  is  1^  to  2  in.  (3  to  5 
My  own  measurements  in  the  adult  have  j^ven  \\ 
\  in.  (28  to  31  mm.),  and  in  the  new -bom  mfant  \ 
6  mm.).  The  circumference,  as  measured  by  Cru- 
\'wT,  was  from  5  to 6^  in.  (12.5  to  16  cm.)  at  the  begin- 

of  the  snuUl  intestine,  4^  in.  (10.5  cm.)  at  the  mid- 
^\   in.  (nearly  9  cm.)  a  little  above  the  ileo-colic 
e.  and  44  in.  (11.5  cm.)  at  the  valve  itself, 
ic  Utrge  intutine,  after  removal  from  the  cadaver, 
reHflily  be  measured  along  its  tapes.    Its  length  is 

4  Cc>  6  ft.  (1.2  to  1.8  metre).  Detention  is  said  to 
tiish  the  length. 

diameter  gmdually  diminishes  from  its  beginning  to 
ud.  except  that  there  is  a  considerable  dictation  just 


above  the  anus.  In  a  general  way,  it  may  be  stated  to 
be  from  \\  to  2|  in.  (3.5  to  7  cm.). 

The  measurements  of  the  individual  parts  are  as  fol- 
lows: 

The  emcum  is  the  largest  part  of  the  large  intestine  (it 
is  small  in  the  camivora,  large  in  the  herbivora).  Ita 
length  is  three  or  four  fingers'  breadth,  from  2  to  4  in. 
(5  to  10  cm.).  Its  diameter  is  about  the  same  as  the 
length.  Cruveilhier  made  two  measurements  of  its  cir- 
cumference, the  Ciecum  being  moderatelv  distended; 
lust  below  the  ileocolic  valve  it  measured  11  in.  and  3 
lines  (28.5  cm.):  in  another  subject,  9^  in.  (16.5  cm.). 

The  veiTniform  appendix  varies  greatly  in  length,  being 
from  1  to  6  in.  (2.5  to  15  cm.).  Its  diameter  is  usually 
given  as  that  of  a  crow  quill  or  goose  quill — about  one- 
third  of  an  inch  (8  nun.).  It  is  a  little  wider  at  the  ciecai 
junction. 

The  ascending  eoion  is  about  8  in.  long  (20  cm.) ;  the 
transverse  colon,  12  in.  (30  cm.);  the  descending  colon, 
11  in.  (27.5  cm.) ;  and  the  sigmoid  flexure,  22  in.  (56  cm.). 
Cloquet  states  that  the  transverse  colon  is  longer  and 
larger  than  the  ascending  and  descending  portions,  which 
are  about  equal  to  each  other.  The  diameter  of  the  as- 
cending portion  is  less  than  that  of  the  csecum,  and 
greater. than  that  of  the  transverse  colon.  The  circum- 
ferences of  the  parts,  according  to  Cruveilhier,  are  as 
follows:  The  ascending  colon  and  right  half  of  the  arch, 
8  in.  9  lines  (22  cm.)m  one  subject,  5  in.  ri2.5  cm.)  in 
another;  of  the  left  half  of  the  arch  and  descending 
colon,  6  in.  (15  cm.)  in  one,  and  5^  in.  (14  cm.)  in  the 
other.  The  sigmoid  flexure  was  5^  in.  (13.5  cm.)  in  cir- 
cumference. My  own  measurements  give  a  diameter  of 
from  If  in.  (40  mm.)  to  2i  in.  (6.5  cm.)  for  the  ascending 
and  transverse  portions  and  sigmoid  flexure,  and  f  inch 
(18  mm.)  for  the  descending  portion,  which,  in  my  ex- 
perience, is  generally  collapsed.  In  the  infant,  at  term, 
the  diameter  of  the  colon  w&s  1  in.  (2.5  cm.). 

The  rectum  is  from  6  to  8  in.  long  (15  to  20  cm.).  The 
first  portion,  from  opposite  the  sacro-iliac  joint  to  the 
middle  of  the  sacrum,  is  about  8  in.  (7.5  cm.)  long;  the 
second  portion,  to  the  end  of  the  coccyx,  2^  to  8  in.  (6.5 
to  7.5  cm.);  the  third  portion,  1  to  1^  iu-  (2.5  to  4  cm.). 
Its  diameter  in  the  upper  part  is  the  same  as  that  of  the 
colon,  gradually  increasing  downward  and  finally  con- 
tracting suddenly.  Quain  says  that  the  upper  part  is 
narrower  than  the  sigmoid  flexure.  According  to  Cru- 
veilhier the  circumference  is  8  in.  (7.5  cm.);  in  the  lower 
part.  4  to  5  iu.  (10  to  12.5  cm.). 

The  g€Ul  bladder  is  from  8  to  4  in.  long  (7.5  to  10 
cm.);  and  its  diameter,  •at  the  widest  part,  is  from 
1  to  1^  in.  (2.5  to  4  cm.);  in  the  infant,  at  term,  ^  in. 
(12  mm.).  Its  capacitv  is  i  to  li  ounce  (48  cc);  it 
varies  very  much,  and  in  some  diseases  may  amount  to 
6  ounces  (192  cc). 

The  ureter  measures  12  to  18  in.  (80  to  45  cm.)  in 
length.  In  diameter  it  is  equal  to  a  crow  quill  or  goose 
quill ;  the  most  contracted  portion  is  in  the  substance  of 
the  bladder. 

The  urinary  bladder  is  of  a  somewhat  pyramidal  shape ; 
in  a  fairly  dilated  condition  it  measures  about  5  in.  by  8 
in.  (12.5  by  7.5  cm.) ;  and  its  capacity  is  about  1  pint  (0.5 
litre),  or,  according  to  Allen,  from  6' to  18  ounces  (0.2  to 
0.4  litre). 

The  female  bladder  is  broader  transversely  and  more 
capacious  than  the  male.  This  may  be  partly  due  to  the 
fact  that  women  are  more  influenced  by  the  customs  of 
society  than  are  men ;  and  it  is  broader,  also,  more  often 
in  women  who  have  borne  children.  The  bladder  is  said 
to  be  relatively  larger  before  than  after  birth,  and  rela- 
tively smaller  m  children  than  in  adults.  This  also  may 
be  due  to  habit. 

The  temperament,  nature  of  diet,  temperature  of  the 
air,  and  position  of  the  body,  all  may  affect  the  size  of 
the  bladder. 

The  vagina  of  the  unimpregnated  woman  averages  4 
in.  (10  cm.)  in  length  on  the  anterior  wall  and  5  to  6  in. 
(12.5  to  15  cm.)  on  the  posterior  wall ;  according  to  Allen, 
the  tube  is  2^  in.  (6.5  cm.)  long,  its  posterior  wall  beinf 
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1 1  Citable  diapbrHgm  In  front  of  tbc  lens  and  the  screen 
till*  reception  of  the  image  are  points  which  make  it 

I  strongly  resemble  the  photographic  camera. 

II  iif  Mie  optical  instruments  consist  of  two  distinct 
hiinisrns:  (I)  A  rrfractiee  njtparatus  for  focussing  the 
s  iif  iicht,  (2)  a  dirfctir^  apparatus  for  directing  the 
>  i^f  the  instrument  at  the  object  whose  image  is  to  be 
M*(i 

VisvAL  Refraction:    The   Refractive    Appa- 

I  '^  OF  THE  Kye. — Before  entering  upon  the  considera- 
nf  this  topic  it  might  be  interesting  to  note  tljat  the 
iianiral  and  thermal  stimuli  of  one's  environment  are 
<^  nnnioditicd  preparatory  to  their  stimulation  of  the 

•  iry  end-organs,  and  the  pressures  and  tensions  and 
[>i  rat  lire  not  directly  upon  the  sense  organs  trans- 
<  li  pmctioilly  unmodified  through  tlie  superficial 
IS  of  tlie  cuticle.  The  chemical  agents,  however, 
)i  M>rve  to  stimulate  the  sensory  nerves  of  smell  and 

•  must  enter  into  solution  before  the  end-organs  are 
u luted.  Furthermore,  the  vibrations  of  ponderable 
<T  uiu»t  be  condensed  and  intensified  by  the  trans* 
iiiiT  Apparatus  of  the  ear  before  tliey  can  sufficiently 
ii].it«'  tiie  eod-organs  of  hearing. 

hall y.  the  vibrations  of  the  imponderable,  luminifer- 
tliir  can  only  be  recognized  as  light  b^*  the  primi- 
v\o  fipots  of  the  cocienterates   and  echinoderms. 

ire  htiK,  through  the  lapse  of  ages,  evolved  a  visual 

•  nr^run  which  is  able  to  recognize  not  only  the  dif- 
n'v  between  light  and  darkness,  but  also  to  perceive 

•  'rin  and  color  of  distant  objects.  In  order  toaccom- 
tlii^  rays  of  light  are  focussed  into  a  clearly  defined 

r  through  the  refractive  apparatus  of  the  eye. 

Application  of  the  Ijauftojf  B^action  to  the  Mam- 
t  It  tUjt. — See  Eye^  Dioptrics  of,  by  Oradle,  Vol.  IV. 

The  Optic  Lite  or  Blind  i^pot.—il)  Th^  location  of 
infl  Mfiot  may  be  determined  as  follows  (Marriotte's 
riiiu'nt):  On  a  white  card  make  a  black  cross  and  a 

•  » \  lou  1 1  hrce  inches  apart.  Closing  the  left  eye,  hold 
ixvil  vertically  about  ten  inches  fix>m  the  riffht  eve  so 

hring  the  cross  to  the  left  side  of  the  circle.  Look 
ilyat  the  cross  with  the  right  eye,  when  both  the 
and  the  circle  will  be  seen.  Gradually  bring  the 
toward  the  eye,  keeping  the  axis  of  vision  fixed 
t  lip  cross.  At  a  certain  distance  the  circle  will  dis- 
ir.  ff.^..  when  its  image  falls  upon  the  entrance  of 
ptic  nerve.  On  bringing  the  card  nearer,  the  cir- 
up pears,  the  cross  of  course  being  visible  all  the 

Thf  outline  of  tJit  blind  spot  nmy  be  determined  as 
\  >i :  Make  a  cross  on  the  centre  of  a  sheet  of  white 
-  and  place  it  on  the  table  about  30  cm.  from  the 
M :  close  the  left  eve  and  look  steadily  at  the  cross 
t  he  right  eye.  Wrap  a  penholder  in  white  paper, 
ii;  only  the  tip  of  the  pen  point  projecting;  dip  the 
iu  ink,  or  dip  the  point  of  a  white  feather  in  ink, 
<rpiti^  the  h4^  steady  and  the  axis  of  vision  fixed. 
t)H«  prn  point  near  the  cross  and  gradually  move  it 

right  until  the  black  becomes  invisible.     Mark  this 

1  Sirry  the  bhickened  point  still  further  outward 
it  becomes  visible  again.    Mark  Uiis  outer  limit. 

two  pointa  give  the  outer  and  inner  limits  of  the 
<\u>i.  Begin  arain,  moving  the  pencil  first  in  an 
h1,  then  in  a  downward  direction,  in  each  case 
DiX  where  the  pencil  becomes  invisible.  If  this  be 
M  s<*veml  diameters  an  outline  of  the  blind  spot  is 
'••).  even  little  prominences  showing  the  retinal 
^  Ih'Iiist  Indicated. 
//u  ftiz^  of  the  optic  disc  may  be  readily  determined 

II  <  the  formula  given  below.  Let  x  equal  the  long 
(   Till*  <lisc  to  be  determined ;  a,  equal  the  long  axis 

rrmp.  us  measured;  d,  the  distance  from  the  nodal 
to  till*  sheet  of  white  paper  upon  which  the  map  of 
l)itti  iiisc  was  drawn;  /,  equal  the  distance  from  the 


J M )in t  to  the  retina :  Then  x:a ::f: dorxz= 


If 

d  ' 


\fr^fmfr*€fdatian.-^See  E^,  Dioptrics  of  by  Gradle, 
V. 

Vol,  VIU.— 16 


{d)  Imperfections  of  the  BefracttTe  Apparatus  of  tlie  Eye, 
— It  will  be  remembered  that  the  sole  function  of  the  eye 
as  a  refractive  apparatus  is  to  focus  lays  from  any  ob- 
ject, near  or  far.  upon  the  retina;  that  when  the  accom- 
modiative  apparatus  is  at  rest  the  imago  of  an  obiect  6 
metres  or  more  distant  is  formed  upon  the  retina  in  tlie 
normal  eye.  The  distance  of  the  image  depends,  then, 
upon  the  focal  distance,  but  the  principal  focal  distance 
depends  in  turn  upon  the  radius  of  curvature,  the  index 
of  refraction,  and  the  location  on  the  optical  axis  of  the 
elements  of  the  dioptric  system.  In  the  nature  of  the 
case  the  index  of  refraction  cannot  change  perceptibly. 
In  the  principal  imperfections  of  the  refract  i\e  apparatus 
of  the  eye  the  position  of  the  elements  of  the  dioptric 
syntem  upon  the  optical  axis  is  faulty.  If  the  screen 
(retina)  is  too  far  back  the  rays  will  come  to  a  focus  be- 
fore reaching  the  retina.  The  subject  will  attempt  to 
correct  the  diflSculty  by  bringing  the  obiect  near  to  the 
eye,  thus  increasing  the  conjugate  focal  distance  until 
the  image  falls  upon  the  retina.  This  bringing  of  the 
object  near  to  the  eye  is  a  sign  of  a  condition  of  the  eye. 
which  has,  inconsequence,  been  called  *^  near-sightedness,^ 
or  myopia^  and  it  may  be  corrected  by  placing  before  the 
eyes  concave  or  divergent  lenses  which  enable  the  sub- 
ject to  see  distant  objects. 

The  retina  may  be  too  close  to  the  nodal  point ;  that  is, 
the  eyeball  may  be  flattened  in  the  an tero- posterior  diam- 
eter. In  that  case  rays  of  light  from  a  distant  object 
would  not  be  brought  to  a  fotus  by  the  time  they  reach 
the  retina.  The  subject  will  attempt  to  correct  the  diffi- 
culty by  bringing  into  action  the  accommodative  appa- 
ratus of  the  eye,  thus  bringing  the  focus  nearer  to  the 
nodal  point  until  it  falls  upon  the  retina  and  the  object 
is  clearly  seen.  This  condition  is  called  ^far-sightedness  ^ 
or  hyj)emietropia.  The  oculists  correct  it  by  placing  be- 
fore the  eyes  convex  or  convergent  lenses  which  enable 
the  subiect  to  see  distant  objects  without  the  help  of  ac- 
commodation. 

The  radius  of  curvature  of  the  cornea  may  be  different 
in  different  planes.  If  the  radius  is  shorter  in  the  hori- 
zontal than  in  the  vertical  plane  the  rays  which  lie  in 
that  plane  will  be  focussed  nearer  to  tlie  nodal  point  than 
will  those  which  lie  in  the  vertical  plane.  It  must  be 
evident  that  the  eye  would,  under  such  conditions,  be 
quite  unable  to  focus  both  horizontal  and  vertical  lines 
at  tlie  same  time.  Bringing  the  object  nearer  does  not 
relieve  the  subiect ;  using  tlie  accommodation  does  not 
help  the  condition.  It  is  held  by  some  ophthalmologists, 
however,  that  a  modified  accommodative  act  may  con- 
tract the  ciliary  muscles  in  one  place  more  than  in  an- 
other and  thus  correct  or  at  least  partially  correct  the 
condition. 

The  most  effective  way  of  relieving  the  condition  with- 
out artificial  means  is  for  the  sub  iect  to  bring  the  eyelids 
very  close  together,  leaving  only  a  narrow  horizontal 
slit.  In  this  way  all  of  the  rays  are  cut  out  except  those 
in  one  plane,  and  if  these  do  not  fall  upon  the  retina 
when  the  eye  is  at  rest,  the  subiect  may  bring  the  object 
nearer  to  the  eye  or  may  use  the  accommodation.  This 
condition  of  the  eye  is  called  by  the  oculists  astigmatism, 
and  it  is  corrected  by  placing  before  the  eyes  plano-con- 
vex or  plano-concave  cylindrical  lenses  which  change  the 
curvature  of  the  refracting  surface  in  one  plane  only. 
It  is  only  necessary  to  adjust  the  axis  of  the  cylinder  at 
such  an  angle  as  to  increase  the  curvature  in  the  plane 
where  it  is  smallest  (or  decrease  it  through  the  use  of 
plano-concave  cylinders  in  the  plane  where  it  is  greatest) 
to  put  the  dioptric  system  into  approximately  perfect 
condition. 

2.  ViscAL  Mechanics. — As  the  telescope  or  the  cam- 
era must  be  provided  with  a  directive  apparatus  by 
means  of  which  the  direction  of  its  optical  axis  may  be 
changed,  so  the  eye  is  provided  with  an  apparatus  for 
changing  the  direction  of  the  line  of  vision.  In  directing 
the  vision  from  one  point  or  object  to  another  the  axis  of 
the  eye  is  turned  upward  or  downward,  outward  or 
inward,  or  is  circumducted,  in  short,  the  axis  of  the  eye 
has  an  absolutely  universal  motion  within  its  limits. 
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Vision* 


ten  corrected  by  oculists  tliroufb  the  use  of  pris- 
c  lensee  which  bend  the  optical  azis»  bringing  the 
;e  upon  the  proper  field  of  the  retina. 

ViBCAL  Sbnsation.    Thb  Ete  ab  tre  Sense 
Organ  of  Vision. 

e  retina  is  the  end-organ  of  vision ;  its  function  is  to 
ve  tbe  impreasion  of  the  image  focussed  upon  its 
ce  by  the  optical  apparatus  and  to  transmit  the  im- 
ion  to  the  brain.  About  all  that  can  be  said  is  tliat 
gbts,  sliades,  and  colors  of  the  retinal  image  excite, 
^  ueuro  epitheUal  cells,  metabolic  changes  which  arc 
'Dced  more  or  less  by  the  action  of  the  light  upon 
igments  in  the  associated  tissues.  The  ueuro-opi> 
.1  e<*)l9  are  composed  of  an  efferent  element  repre- 
1  by  the  cones  or  rods  of  the  external  la^'er  of  the 
i  that  is  the  scene  of  the  metabolic  changes  referred 
> ve.  The  chemical  chan ges  starts  alon g  the  afferent 
Dt  (dendrite)  toward  the  cell  body,  an  impulse  which 
nsmitted  by  the  efferent  element  (neurite)  to  the 
10  u rone  of  the  cerebral  layer  of  the  retina,  thence 
L*  fiecond  neurone  to  the  sensoriura  of  the  brain. 
)  phases  of  visual  sensation  which  seem  most  profl- 
bricfly  to  discuss  are  retinal  stimulation,  retinal 
ulity,  and  visual  sensations. 
Iettnal  Stimulation. — A.  The  Stimuli. — {a)  The 
of  stimuli  yrhich  lead  to  visual  sensation  are  limited 
lily  to:  (I)  Diffuse  light  in  its  various  colors,  and 
ages  of  objects.    In  cither  case  the  stimulus  is  lights 

seems  expedient  in  view  of  what  is  to  follow  to 
ntiate  between  the  light  in  general  and  images  of 
s.  The  retina,  in  common  with  all  highly  special- 
ssues,  responds  to  all  stimuli  with  the  same  geneml 
ion.  If  one  press  upon  the  side  of  the  eyeball  a 
r  light  will  be  seen  upon  the  opposite  segment  of 
ino.  The  retina  is  stimulated  under  the  finger,  but 
'f erred  to  the  opposite  side.  When  a  mechanical 
to  the  head  makes  one  ^see  stars"  these  luminaries 
1  sensations  due  to  the  mechanical  stimulus.  Elec- 
may  also  produce  the  sensation  of  light. 
It  being  a  mode  of  undulatory  motion,  it  may  varjr 
•  ways :  (1)  In  the  number  of  vibrations  per  unit 
2)  in  the  amplitude  of  the  vibrations.  The  first 
on  is  comparable  to  tlie  variation  in  the  pitch  of 
!ind  leads  to  the  color  scale;  the  second  variation 
janible  to  loudness,  and  is  recognized  in  the  in  ten - 
t  he  sensation. 

Vift  duratiim.  of  the  stimulus  may  be  very  short, 
trie  spark  whose  duration  is  less  than  a  millionth 
LCf^nd  is  long  enough  to  produce  a  sensation 
').  The  sensation  which  a  stimulus  calls  forth  is 
h  lonjrer  duration  than  the  stimulus  itself.  This 
r>  evident  when  one  looks  at  a  rapidlv  rotating 
u  spoke  occupies  a  particular  position  for  only  an 
liniAl  fraction  of  time,  yet  it  calls  forth  a  sensa- 
lu  the  position  which  the  spoke  takes  during  the 
tinitesimal  unit  of  time  another  sensation  is  in- 
but  tbe  sensation  of  the  previous  stimulus  persists 

two  soDsations  blend.  The  result  of  this  blend- 
he  images  of  the  rotating  spokes  is  to  produce  the 
f  a  solid  wheel.  In  a  similar  way  if  a  luminous 
"  atUiched  to  the  rim  of  the  rotating  wheel  the 
n  which  it  produces  will  not  be  a  pouit  of  light, 
tore  or  less  elongated  line  of  light.  The  faster 
tlon  of  the  wheel  the  longer  the  arc  of  light  until 
he  speed  of  the  rotation  may  be  great  enough  to 
Wui  line*  of  light  around  the  whole  circumference 
in-le  in  a  solid  ring  of  light.  Carpentier  says  that 
vul  of  0.<I27  of  a  second  must  elapse  between  two 
»f  litf  lit  In  order  that  both  can  be  seen  separately. 
fe  Jrritahility  of  the  Hetina. — 1.  Factor$  Involttd 
tal  IrritMlitjf. —  (a)  The  ttnutnre  of  the  retina 

important  relation  to  its  irritabilitv.    The  two 

iieiiro-epithelial  cells — the  rods  and  the  cones — 
eqiiiilly  distributed  over  the  retina.    There  are 

in  the  macula  lutea;  this  portion  of  the  retina 
s  the  cones  only.    The  macula  lutea  is  especially 


sensitive  to  the  fine  lines  of  images  focussed  upon  it;  i.s., 
it  is  the  only  portion  of  the  retina  from  which  one  may 
receive  a  clearly  defined  image.  That  portion  of  the 
retina  outside  of  the  macula  lutea  is  only  faintly  sensi- 
tive to  form,  but  is  very  sensitive  to  light  and  responds 
to  very  slight  modifications  in  the  intensity  of  the 
stimulus. 

{b)  The  retiiud  pigments  bear  some  relation  to  the  irri- 
tability of  the  retina.  Melanin  or  f  uscin  is  the  brownish - 
black  pigment  which  makes  up  the  pigment  layer  of  the 
retina.  This  pigment  seems  to  form  a  stock  from  which 
other  pigments  may  be  replenished.  Rhddojmn,  or  "  m- 
ualpurfie,^  is  found  in  the  rods,  and  is  therefore  absent 
from  the  macula  lutea.  Chromophanes  are  red,  green, 
and  yellow  oil  globules  found  in  the  cones.  The  chromo- 
phanes are  not  found  in  the  eyes  of  mammals. 

(c)  Varying  irritability  of  different  areas  of  the  retina 
is  probably  due  to  varying  distribution  of  the  rods, 
cones,  and  pigments.  The  following  facts  are  important 
in  this  connection:  1.  The  macula  lutea  is  the  area  of 
clearest  definition  of  form;  it  is,  in  fact,  the  only  area 
sensitive  to  the  fine  structural  details  of  an  image.  2. 
The  macula  lutea  possesses  cones  but  no  rods,  and  in  its 
most  sensitive  area — the  fovea  centralis — the  cones  arc 
brought  into  special  prominence  by  the  thinning  out  of 
all  the  other  elements.  8.  The  portion  of  the  retina  most 
sensitive  to  variations  of  the  intensity  of  diffused  light  is 
that  portion  outside  of  the  macula.  4.  The  portion  of 
the  retina  outside  of  the  macula  is  richly  studded  with 
rode^  and  each  rod  possesses  its  supply  of  rhodopsin. 
A  solution  of  rhodopsin  bleaches  in  the  light.  The  ret- 
inal image  may  be  acutally  "* fixed"  bv  treating  with 
four-per-cent.  solution  of  potassium  alum,  the  retina 
which  has  just  been  removed  immediately  after  thorough 
exposure  following  rest  in  the  darkness.  The  ** fixed" 
image  is  called  an  optogram. 

These  facts  seem  to  Justify  the  conclusion  that  tfu 
cones  are  the  structures  whic/i  receive  form  pictures,  and  the 
pigtnented  rods  are  t/ie  structures  which  receive  light  and 
color  impressions. 

2.  Direct  and  Indirect  Vision. — These  terms  designate 
respectively  the  central  field  of  clear  definition  and  the 
surrounding  field  of  indistinct  definition.  One  may  get 
a  very  good  idea  of  the  difference  between  direct  and  in- 
direct vision  bv  holding  before  one  eye  (the  other  being 
shaded)  at  a  ciistance  of  80  cm.  a  printed  pa^e.  Direct 
the  line  of  vision  at  a  small  won! ;  the  surrounding  words 
will  be  recognized  for  a  distance  of  perhaps  2  cm.  in  any 
direction,  but  by  studying  the  sensation  verv  carefully, 
keeping  one  particular  letter  constantly  fixed  in  the  line 
of  vision,  tliat  one  letter  is  the  only  letter  upon  the  page 
that  is  absolutelv  clearly  defined.  The  image  of  that 
letter  lies  upon  the  centre  of  the  fovea  centralis,  the  two 
adjacent  letters  lie  upon  the  slanting  sides  of  the  fovea, 
their  definition  is  onlv  slightly  less  distinct  than  that  of 
the  central  letter.  The  form  of  the  next  adjacent  words 
can  be  made  out  with  sufficient  clearness  to  enable  the 
observer  to  say  definitely  what  the  words  are,  but  he 
would  be  quite  unable  to  detect  any  slight  typographical 
imperfection  in  the  words.  The  field  of  direct  vision 
may  be  taken  to  be  that  which  is  focussed  upon  the 
macula  lutea  which  is  1.25  mm.  in  diameter,  subtending 
about  five  degrees  of  angle  at  the  nodal  point. 

(a)  Indirect  Monocular  Vision.  The  field  of  indirect 
vision  includes  all  of  the  visual  field  outside  of  that  of 
direct  vision.  The  accompanying  figure  (Fig.  5025) 
shows  the  lield  of  indirect  vision  for  white  light  bounded 
by  the  shaded  portions  of  the  figure.  Note  in  the  centre 
the  five-degree  circle  of  direct  vision  within  which  the 
form  and  structural  features  of  objects  are  clearly  de- 
fined. Note  tlic  blind  spot  (B)  at  the  right  of  the  macula 
in  the  figure,  and  showing  that  the  optic  nerve  enters  the 
eye  to  tlie  median  side  of  the  fovea  located  from  12.5'*  to 
n.5''  from  the  centre  and  a  little  above  the  horizontal 
line  from  the  fovea.  Note  that  the  boundary  of  the  field 
for  the  indirect  vision  of  the  white  light  crosses  the 
upper  vertical  mendian  at  55"*,  the  median  meridian  at 
OO"",  the  lower  vertical  meridian  at  70°,  and  the  external 
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r  (1843)  that  the  law  was  so  perfected  as  to  require 
action  and  publication  of  the  retunis  by  some  central 
tiurity.  Connecticut  followed  in  1848,  and  Rhode 
nd  in  1S53.  and  there  are  at  present  nine  or  ten  States 
vh  have  sufficiently  effective  registration  laws  to 
;)1c  these  States  to  furnish  accurate  information  rela- 
te the  marriages,  births,  and  deaths  which  occur 
lin  their  limits. 

riprovements  have  been  introduced  in  these 'States 
in  the  principal  cities  in  recent  years  for  the  purpose 
lerfectiog  the  returns  and  of  substituting  tlie  new 
'ificatioD  of  Bertillon  for  that  of  Dr.  Farr,  which 
prevailed  for  half  a  century.  Much  improvement  is 
desirable  in  the  direction  of  certificates  of  death, 
rein  indefinite  and  defective  terms  are  too  often  used 
ttiiie  tiie  causes  of  death.  It  is  highly  important 
careful  instruction  should  be  given  upon  this  sub- 
iti  all  medical  colleges.  (See  Death  Cert^fieatum.) 
\c  rp^i^tmtion  of  sickness  and  the  compulsory  notifi- 
D  of  mfectious  diseases  furnish  valuable  information 
the  prevalence  of  certain  forms  of  illness  among  the 
k\  But  the  former  has  scarcely  ever  been  applied 
le  general  population  except  in  Michigan,  where 
Ds  from  a  limited  number  of  physicians  have  secured 
mation  from  a  State  havins;  a  sparsely  settled  popu- 
1 .  By  a  recent  law  in  England,  compulsory  notifica- 
is  also  now  applicable  to  all  cases  of  lead,  arsenic, 
uhorus,  and  anthrax  poisoning  when  contracted  in 
shops  or  factories. 

Q  infectious  diseases  to  which  compulsory  notiflca- 
ipplios  in  England  are  smallpox,  cholera,  diphtheria, 
)niuous  croup,  erysipelas,  scarlet  fever,  typhus  and 
>id  h^yer,  and  puerperal  fever,  and  also  any  infec- 
disjease  *^  to  which  the  act  has  been  applied  by  the 
authority  in  manner  provided  by  the  act."  (See 
ration  of  Infectunii  2>i«eaM9.) 
>  registration  of  disease  often  furnishes  definite  in- 
tion  which  cannot  be  obtained  from  the  registration 
itlis  alone,  since  the  fatality  of  different  diseases 
very  much.  For  example,  the  fatality  of  measles 
ally  from  one  to  two  per  cent,  of  the  cases^  while 
f  typhoid  fever  is  from  fifteen  to  twenty  per  cent, 
utulity  of  any  disease  may  also  vary  from  year  to 
Some  diseases  which  senously  affect  the  popula- 
ire  not  very  fatal  in  certain  countries,  while  in 
L'ouo  tries  tliey  are  much  more  so.  It  is  only,  there- 
liniugh  the  information  obtained  by  comparing  the 
f  the  registration  of  diseases  with  that  of  the  regis- 
\  of  deaths  that  the  fatality  of  such  diseases  can  be 
jiiied. 

example,  the  number  of  cases  of  malarial  fever 
ri  to  tiie  public  health  authorities  in  Italy  in  tlie 
»  of  September  and  October,  1903,  were  58,787  and 
uted  sixty -four  per  cent,  of  all  cases  of  illness  noti- 
om  all  causes  («.«.,  of  infectious  diseases),  in  those 
^,  and  the  deaths  from  the  same  cause  were  much 
r  in  proportion  to  the  number  of  cases  than  thcv 
1  more  northern  countries  where  malarial  fever  is 
I'valcnt  and  less  severe  in  type. 
s  and  ordinances  requiring  similar  notices  of  infec- 
i<«i'a<)es  from  attending  physicians  are  now  in  force 
uon*  densely  settled  and  older  States  and  in  many 
f  iliis  country,  and  the  tendencv  is  constantly  tow- 
provenoent  and  extension  of  the  practice  into 
IKirsoly  settled  districts.  In  England  a  fee  is  U8U> 
irited  for  each  notice,  but  this  is  not  the  usual  cus- 
.V  merlca. 

kiAOSft. — Marriages  are  usually  notified  by  the 
riir  clergyman,  magistrate,  or  other  person  legally 
rid  to  tnarry.  They  are  usually  stated  numen- 
i  a  ratio  per  thousand  of  the  total  population,  as 
i;k^c  rate,  t,g.,  9.6  per  thousand,  which  is  also 
cut  to  nineteen  per  thousand  (persons  married). 
nber  of  persons  married  being  twice  the  number 
ru-iniAg^es. 

ri*  accurate  method  would  be  to  reckon  the  mar- 
tin as  a  ratio  of  the  number  of  unnuirried  persons 
of  marriageable  ages.    The  marriage  rate  is  usu- 


ally higher  in  the  cities  and  towns  than  it  is  in  the  rural 
districts. 

Conditions  which  affect  the  marriage  rate  are :  (1)  High 
or  low  cost  of  living;  (2)  unequal  distribution  of  £e 
sexes  at  marriageable  ages ;  and  (8)  prolonged  war. 

During  the  Civil  War  the  marriage  rate  of  Massachu- 
setts fell  from  19.02  (persons  married)  per  thousand  popu- 
lation in  the  five  yeara  preceding  the  war  (1855-^)  to 
18.66  in  the  war  priod  (1861-65),  and  rose  again  to  20.96 
in  the  five  jesura  immediately  following  the  war. 

Fecundity  of  Marrifige. — ^The  marriages  in  any  year 
give  rise  to  births  which  are  recorded  during  the  follow- 
ing twenty  years  or  nearly  so.  The  division  of  the  sum 
of  these  births  by  the  marriages  would  express  the  fecun- 
dity of  the  maniages,  but  it  is  impossible  to  follow  each 
family  and  count  the  children,  hence  some  ready  method 
must  DC  adopted  for  estimating  the  fecundity.  In  a  sta- 
tionary population  in  which  the  marriages  do  not  increase 
from  year  to  year,  the  births  of  any  year  might  be  divided 
by  the  marriages  of  the  same  year  to  obtun  the  desired 
result;  but  the  marriages  are  constantly  increasing, 
hence  the  births  of  a  given  year  must  be  divided  by  the 
marriages  of  a  previous  year.  This  interval  in  Sweden 
is  six  years,  ana  Dr.  Farr  assumes  a  similar  period  for 
England.  In  the  twenty-eighth  registration  report  of 
Michigan  (1894),  Dr.  Wilbur  assumes  a  mean  period  of 
five  years,  and  states  that,  ^for  convenience,  comparison 
of  births  may  well  be  made  with  the  marriages  of  the 
preceding  five-year  period,  and  with  little  sacrifice  of 
accuracy."  The  mean  period  for  the  foreign-bom  is 
sliffhtly  longer  than  that  for  the  native-bom. 

In  the  New  England  States  the  number  of  births  to 
each  marriage  among  those  of  foreign  birth  is  nearly 
twice  as  great  as  among  those  of  native  birth,  the  aver- 
age number  among  natives  during  the  past  half -century 
beinff  about  2.2  and  among  the  foreign  bom  4.4  to  each 
marriage. 

Divoree$. — ^It  is  customair  in  some  States  and  countries 
to  publish  the  statistics  of  divorces  in  connection  with 
other  registration  returns.  The  divorces  are  usually 
reckoned  as  a  proportion  of  the  marriages  of  the  same 
year.  Under  the  rule,  however,  that  a  class  or  g^oup  of 
facts  is  best  compared  with  those  out  of  which  such  class 
or  group  is  taken,  the  divorces  might  more  reasonably 
be  compared  with  the  marriages  of  an  earlier  period, 
the  time  being  estimated  from  the  average  duration  of 
marriages  among  the  divorced.  In  New  England  this 
time  is  about  eleven  and  a  half  years. 

Births. — ^Births  are  usually  reckoned  as  a  rate  per 
thousand  of  the  living  population.    But,  since  the  pro- 

Sortion  of  women  of  child-bearing  ages  varies  much  in 
ifferent  communities,  this  method  u  liable  to  error. 
Even  if  the  proportion  of  women  of  child-bearing  ages 
were  equal,  the  comparison  might  not  be  free  from  error 
if  in  one  population  the  proportion  of  single  women  were 
much  hiffher  than  in  the  other. 
The  following  example  illustrates  this  point : 


Bradford,  Man 

Nantucket,  Mass 

Percentaffe  excess  of  birth  rate 
of  Bradford  over  tbat  of  Nan- 
tucket  


Birth  rate  per 

l.OUO  Inhabitants 

(1888-»87). 


21.6 
16.8 


86^ 


Birth  rate  per 

1,000  women  sged 

16  to  45  years 

(ISBB-W). 


74.7 
T0.5 


Q9t 


According  to  the  ordinary  method  of  reckoning,  Brad- 
ford had  a  birth  rate  thirty -six  per  cent,  higher  than  tliat 
for  Nantucket,  but  a  statement  of  the  birth  rate  **  per 
thousand  women  aged  fifteen  to  forty-five  "  shows  an  ex- 
cess in  Bradford  of  only  six  per  cent. 

Bradford  was,  at  the  time  of  the  foregoing  estimate,  a 
rural  town  in  which  the  population  was  subject  to  ordi- 
nary conditions,  the  population  in  1885  being  8,106. 
Nantucket  was  an  island  community,  living  under  ex- 
traordinary conditions,  its  population  of  nearly  10,000  in 
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city. 

Birth  Rate. 

Fall  In 
birthrate. 
Per  cent 

iNFANTir.K 

Mortality. 

1876. 

1901. 

1876. 

1901. 

galford 

49.3 
39.8 
42.8 
36.8 

29.2 
29.1 
32.1 
28.5 

43.0 
27.0 
25.0 
30.5 

189 
180 
160 
146 

204 

Manchester 

199 

Binnlnffhara 

187 

England  and  Wales 

151 

Density  of  population  has  an  influence  upon  the  death 
rate.  The  death  rate  of  rural  districts  is  lower  than  that 
of  cities,  as  a  geneml  rule.  The  urban  districts  of  Eng- 
land in  1899  had  a  death  rate  of  19.2  per  1,000,  while  that 
of  the  rural  population  was  only  16.8.  In  Massachusetts 
the  death  rates  in  1890  and  1900  in  the  urban  and  rural 
populations  were  respectively  20  and  18.5  per  1,000  in 
the  urban  districts  and  17.8  and  17.8  in  the  rural  districts. 
It  is  only  when  the  density  has  reached  a  certain  degree 
of  intensity  that  it  begins  to  assert  an  appreciable  effect. 
Even  then  it  is  what  is  implied  in  or  is  an  attendant 
upon  aggregation,  rather  than  the  aggregation  itself, 
that  is  harmful.  Poverty  and  intemperance  are  usually 
greater  in  densely  populated  districts  than  elsewhere, 
with  their  accompaniments  of  deficient  food  and  cloth- 
ing and  bad  housing.  Hence  the  excess  of  phthisis  in 
tenement-houses,  and  especially  in  those  tenements  con- 
sisting of  two  or  three  rooms  only.  Newsholme  says 
that  **  the  true  density  that  should^  be  considered  is  the 


while  the  death  rate  meanwhile  has  declined  from  22.5 
to  19.1  per  1,000  in  the  same  time.  In  New  England  the 
density  increased  from  75.8  in  1890  to  90.2  per  square 
mile  in  1900,  while  the  death  rate  decreased  as  follows: 
In  1892.  19.9;  in  1898-9T.  18.8;  in  1898-1900,  17.8. 

With  Newsholme,  therefoi-e,  we  are  led  to  believe 
^  that  either  the  relationship  between  density  of  popula- 
tion and  mortality  is  accidental  rather  than  essential,  or 
that  countervailing  influences  are  at  work.** 

While,  therefore,  this  strict  mathematical  formula  may 
be  applicable  to  the  densely  crowded  portions  of  large 
cities  when  compared  with  each  other,  it  does  not  neces- 
sarily apply  when  the  condition  of  one  district  is  com- 
pared with  its  own  condition  at  an  earlier  period  when 
the  density  was  much  less.  Nor  can  it  be  employed  in 
comparing  the  populations  of  cities  and  districts  in  the 
United  States,  without  careful  correction  forage  and  sex 
distribution. 

In  the  three  States  of  Maine,  New  Hampshire,  and 
Vermont,  with  an  average  density  of  population  of  80.2 
per  square  mile,  the  death  rate  in  the  nine  years  1892- 
1900  was  16.90;  but  in  the  three  States,  Masisachusetts, 
Rhode  Island,  and  Connecticut,  with  an  average  density 
of  296.5  per  square  mile,  the  death  rate  in  the  same  pe- 
riod was  18.55  per  1,000. 

To  a  ceilBin  degree  the  number  of  rooms  occupied  by 
a  given  number  of  people  bears  a  definite  relation  to  the 
density  of  population  as  well  as  to  its  social  condition, 
and  hence  has  a  direct  effect  upon  the  death  rate,  as 
shown  in  the  following  table  for  the  city  of  Glasgow:* 


size  of  houses. 

Census 

population 

(1901). 

Deaths 
FROM  ALL  Causes. 

Infectious  Diseases. 

Phthisis. 

Respiratory  Diseases 
includino  cbocp. 

Deaths. 

Death  rate. 

Deaths. 

Death  rate. 

Deaths. 

Death  rate. 

Deaths. 

Death  rat^. 

One  room 

Two  rooms 

104,128 
348,731 
151,754 
136,511 

8,406 
7,418 
2,081 
1,533 

32.7 
21.3 
13.7 
11.2 

771 
1,576 

29() 
139 

7.4 
4.5 
1.9 
1.0 
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620 

178 

99 

2.4 

1.8 

1.2 

.7 

792 

1,600 

362 

272 

7.6 
4.6 

Three  rcx)ms 

2.4 

Four  rooms  and  more 

2.0 

Whole  city 

•  «  •  • 

20.6 

•  •  •  ■ 

3.8 

•  •  •  • 

1.8 

•  •  •  • 

4.3 

number  of  persons  to  each  room,  not  the  number  of  per- 
sons on  a  given  area"  C^The  Vital  Statistics  of  the  Pea- 
body  Buildings,"  Royal  Statistical  Society,  February, 
1891). 

Dr.  Farr  had  proposed  an  extremely  mathematical  rule 
or  formula  for  the  calculation  of  the  death  rates  of  popu- 
lations of  dilTerent  density,  stating  at  first  that  the  mor- 
tality increases  in  proportion,  not  to  the  density  of 
population,  but  to  the  sixth  root  of  the  density.  Tliis 
formula  he  afterward  changed  to  the  eighth  root  approx- 
imately, or,  more  exactl}',  to  0.11998. 

By  this  formula  if  d  and  d  =  density  of  population 
of  two  places,  and  in  and  //i,  =  mortality  of  population. 


then  —  =     ^  —r  »"»^ 
m  it 


m 


m 


Vrf'  •  Wd 


In  345  English  districts  which  had  a  mortality  of  19.2 
per  1,000,  the  density  was  186  persons  per  square  mile. 
What  was  the  mortality  in  9  of  these  districts  wliich  had 
a  high  density  of  4,499  per  square  mile? 


19:2 


-  V 


4.499 
186 


III  =  2^.6 


So  closely  was  the  mtio  found  to  be  followed  in  places 
whose  sanitary  conditions  were  fairly  the  same,  and 
which  differed  only  in  density  of  population,  that  Dr. 
Farr  proposed  that  in  any  sanitary  inquiry  the  intluence 
of  density  should  first  be  discovered  by  means  of  tl.e 
foregoing  formula,  and  that  the  effect  of  other  influences 
above  or  below  this  should  then  be  investigated.  But 
the  death  rate  has  declined  in  recent  years,  as  density  has 
increased.  In  England  the  density  of  population  has 
increased  from  307  per  s(iuare  mile  in  1851  to  497  in  1H91, 


The  Effect  of  Occupation  upon  Mortality. — The  occupa- 
tion or  calling  in  which  persons  are  engaged  has  an  in- 
fiuence  upon  the  health  and  consequent  length  of  life  of 
those  who  are  thus  employed,  some  occupations  being 
more  favorable  to  health  than  others. 

Various  methods  have  been  adopted  for  measuring  the 
comparative  healthfuluess  of  occupations.  For  several 
years  it  was  customary  in  some  of  the  older  States  to 
give  the  mean  age  at  death  of  persons  engaged  in  differ- 
ent occupations  and  thus  to  compare  them  with  each 
other.  This  method,  however,  is  entirely  fallacious. 
For  example,  the  average  age  at  death  >of  judges  in 
Massachu.se tts  was  65.9  j'cars.  of  clerks  86.4  years,  and 
of  students  28.7  years.  These  figures  obviously  have  no 
value  as  determining  the  comparative  length  of  life  or 
healthfulness  of  the  pei'sons  engaged  in  these  employ- 
ments. 

Nor  is  it  a  strictly  correct  method  to  compare  the  num- 
ber dying  in  any  given  occupation  with  the  number  en- 
gaged in  such  occupation,  since  the  persons  entering 
upon  the  duties  of  one  occupation  may  do  so  at  a  much 
earlier  or  later  age  than  those  entering  another  occupa- 
tion which  may  be  compared  with  it. 

According  to  Ncw.sholme.t  the  only  trustworthy 
method  is  to  compare  the  mortality  of  those  engaged  in 
one  occupation  and  of  a  given  age,  with  the  mortality  of 
those  engaged  in  another  occupation  and  of  a  correspond- 
ing ai^e. 

Tlie  circumstances  which  render  certain  occupations 
injurious  to  the  health  of  persons  engaged  in  them  are 
overcrowding    and    defective   ventilation,    extremes  of 


*  "  TlH^  Death  Rat<'  In  Ono-Apartment  Houses,"  by  A.  K.  Chalmers, 
M.D.,  MfMllcal  Offlj'er  of  Health  of  (ilasffow,  1903. 
+  ••  Vital  Statistics,"  third  edition,  page  172. 
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yearUt  Few, — ^Thls  disease  proves  most  destructive  in 
second,  third,  fourth,  and  fifth  years  of  life.  Three 
03  as  nmoy  die  of  it  in  the  first  five  years  of  life  as  in 
second  five  years,  and  about  fifteen  times  as  many  as 
he  period  ten  to  fifteen  years. 

'he  death  rate  of  the  two  sexes  is  nearly  equal»  and 
number  dying  in  the  first  half  of  the  year  is  consid- 
l)Iy  greater  than  those  who  die  in  the  second  half. 
'he  death  rate  from  this  cause  declined  in  England 
n  over  0  per  10.000  in  186^70  to  2  in  1891-90.  It 
»  declined  still  further  to  117  per  million  in  1899» 
eh  was  the  lowest  death  rate  in  that  country  from 
cause  on  record.  A  similar  decline  has  been  observed 
nanv  other  countries,  and  may  undoubtedly  be  at- 
DteJ  to  the  introduction  of  more  efl[icient  methods  of 
ition  and  control  of  infectious  diseases. 
^emUit. — The  deaths  from  this  disease  are  also  greatest 
umber  in  infancy  and  childhood,  the  mortality  in  the 
Hve  years  of  life  being  eight  or  ten  times  as  great  as 
le  second  five  years.  The  deaths  of  tlie  two  sexes 
1  tins  cause  are  nearly  equal.  (In  Massachusetts  in 
jty  years  there  were  4,015  deaths  of  males  and  3,984 
miafes  from  measles.)  The  deaths  from  this  cause  in 
drstsix  months  are  usually  greater  in  number  than 
L*  which  odbnr  in  the  last  six  months  of  the  year, 
death  rate  from  this  cause  has  declined  in  most 
I  tries,  but  not  so  decidedly  as  in  scarlet  fever. 
England  it  was  815  per  million  in  1899,  or  the  low- 
ate  recorded  since  1881. 

Massachusetts  it  was  159  per  million  in  the  twenty 
s  18.'}6-75,  and  only  90  per  million  in  the  twenty 
•  1H76-95. 

fuK>pinff'Cough. — This  disease  is  more  fatal  in  tho  first 
of  life  than  in  any  succeeding  year.  More  females 
f  it  than  males,  and  the  death  rate  from  this  cause 
liruiuisbed^  the  rate  in  England  in  1899  having  been 
H^r  million,  or  the  lowest  yet  recorded  except  that 
^95,  which  was  816.  That  of  Massachusetts  had  de- 
i  from  230  per  million  in  the  twenty  years  1856-75, 

0  in  the  twenty  years  1876-95. 

uhtheria, — The  figures  for  diphtheria  are  now  usu- 
on»irlered  together  with  those  of  membranous  croup, 
luirtality  is  greatest  in  the  second,  third,  fourth,  and 
rcnrg  of  life,  that  of  the  third  and  fourth  years  com- 
t)eing  sliglitlv  greater  than  those  of  the  second  and 
years.  Tho  acath  rates  of  the  sexes  are  nearly  the 
in  diphtlieria,  but  of  the  deaths  registered  as  from 
>  those  of  males  are  slightlv  in  excess. 
■i  cfi^oct  of  seasons  upon  the  prevalence  of  this  dis- 
n  quite  unifonn  and  veil  marked,  the  lowest  death 
isiially  occurring  in  midsummer  (June  to  August), 
which  the  rate  rapidly  rises  to  November,  and  con- 
\  at  a  high  rate  until  January  or  February,  after 

1  the  decline  is  more  gradual  than  the  rise  in  the 
in.  There  is  reason  to  believe  that  the  rapid  rise 
tumn  as  related  to  the  opening  of  the  schools  is 
than  a  mere  coincidence. 

prevalence  from  one  period  to  another  for  a  long 
of  years  has  been  ouite  irregular  as  shown  by  the 
incT  figures  for  Massachusetts,  embracing  the 
icH  of  64,281  deaths  from  this  cause: 


• 

>. . 


9 

11= 

2.M9 

4.9 

7,710 

12.8 

a.fl64 

6.3 

5.03S 

0.4 

13^1176 

15.8 

Five-year 
periods. 


1881-1885.... 
188^1800. . , . 

IcWl— IcWO. . .  • 

1806-1900.... 


I 


1x1 


8,944 
8,857 
7.6S2 
6,831 


9.5 

8.4 
6.4 
4.7 


ii  reference  to  the  fatality  of  this  disease  (ratio  of 
to  cases)  a  marked  change  has  taken  place  since 
ri«!ral  iDtroduction  of  antitoxin  treatment  in  1^94- 
re  viotis  lo  its  introduction  the  fatality  of  diphtheria 
i  from  25  to  40  per  cent,  in  different  localities.    In 


Massachusetts  it  was  28.8  per  cent,  for  the  four  years 
1891-94,  but  this  percentage  has  been  cut  down  to  18.1 
per  cent,  for  the  seven  years  1895-1901,  and  in  1901  it 
was  only  10.5  per  cent.  The  mean  in  e  of  these  figures, 
according  to  the  Thirty-third  Annual  Heportof  the  State 
Board  of  Health  of  Massachusetts  is  a  saving,  in  the 
seven  years,  of  10,697  lives,  and  even  if  all  sources  of 
error  were  lo  cut  down  this  figure  by  one-half  "  the  re- 
sult would  be  the  saving  of  more  than  5,000  lives  by  the 
use  of  antitoxin  in  the  seven  years  1895-1901.'' 

There  has  also  been  a  decided  reduction  in  the  death 
rate  from  d3'8entery  and  from  puerperal  fever  and  the 
diseases  incident  to  childbirth,  these  latter  being  coinci- 
dent with  the  introduction  of  antiseptic  methods  in  the 
management  of  the  lying-in  chamber. 

In  Prussia  the  death  rate  of  women  in  childbirth  has 
been  diminished  from  81.8  per  ten  thousand  births  in 
the  five  years  1856-60  to  43.3  in  the  three  years  1891-98, 
or  nearly  one-half.  These  figures  are  the  results  of  ob- 
servations upon  over  44,000,000  cases  of  labor,  and  296,- 
867  deaths  in  childbirth.* 

8maU^,— The  statistics  relating  to  this  disease  and 
its  relation  to  the  practice  of  vaccination  may  be  found 
fully  stated  in  the  article  on  Vaecination. 

Other  cauMs  of  death  from  which  the  death  rate  has  in- 
creased. The  foregoing  causes  of  death  in  which  the 
death  rate  has  fallen  during  the  .past  half-century  are  of 
the  infectious  class,  and  are  mainly  the  diseases  of  chil- 
dren and  young  adults.  Had  the  death  rate  from  all 
other  causes  remained  stationary  this  decided  fall  in  that 
of  infectious  diseases  would  have  caused  a  mat<erial  re- 
duction in  the  general  death  rate,  an  observation  which 
applies  to  most  countries  where  vital  statistics  are  care- 
fully recorded.  But  the  death  rate  from  most  of  the 
diseases,  usually  known  as  local  diseases,  has  increased 
in  a  ratio  nearly  equal  to  the  decline  in  infectious  dis- 
eases. For  example,  Longstaff  in  his  **  Studies  of  Statis- 
tics," p.  280,  presents  the  following  table,  which  may  be 
termed  the  balance  of  mortality : 

England. 


Tbe  death  rate  from  eaeh  of  the 
foUowinff  diieasea  per  million 
llvlQcr  baa  risen,  ISoCHM  to  187ft- 
79,  aa  follows:. 

Lnnff  dlseaaee 1,218 

Heart diseaaes ...  006 

Brain  diseases 878 

Kidney  diseases SSI 

Liver  diseases. 30 

Cancer 191 

Diphtheria. 09 

Tabes  mesenterica 05 

Whooplnff^cougb 45 

Rheumatum 46 


2.968 

Balanoe,  a  CsU  per  million 
of 1,018 


The  death  rate  from  each  of  the 
foUowing  diseases  per  million 
iDhabltaots  has  fallen  from  the 
five  yean  1860-64  to  the  live 
years  1875-79,  as  follows : 

Phthisis..  694 

Devetopmental  diseases. .....  617 

Fever  (mostly  typhoid) 509 

Dropsy 406 

Convulsions 842 

Cholera 287 

Smallpox 197 

Scarlet  fever. 173 

Tuberculous  raenlnffltis Ill 

Budden  death  (cause  un- 
known)    101 

Dlarrhcea 9& 

Disease  of  stomach  and  In- 

testlnes 68 

Measles 64 

All  other  causes 289 

im 

There  are  several  points  of  interest  in  the  foregoing 
table: 

1.  Most  of  the  destnictiye  infectious  diseases  are  found 
in  the  column  of  those  in  which  the  death  rate  has  fallen, 
while  the  local  diseases,  or  diseases  of  special  organs,  are 
found  in  the  other  column  of  causes  in  which  the  death 
rate  has  risen. 

3.  The  former  class,  including  phthisis,  are  chietiy  dis- 
eases of  children  and  young  adults,  while  the  latter,  the 
local  diseases  and  causes,  are  diseases  of  advanced  life. 

8.  The  decided  fall  in  some  instances  may  be  taken  as 
an  evidence  of  more  exact  diagnosis  of  disease,  as  in  the 
case  of  "dropsy,"  a  symptom  only  which  is  now  more 
commonly  certified  under  its  correct  title  of  heart,  kid- 
ney, or  liver  disease,  hence  the  lessened  number  of  cases 
atttributed  to  this  indefinite  cause. 

*  Dr.  H.  B.  Brennecke.  In  VlerteljahraBchrift  f.  Off.  Gesundhelta- 
pflege,  1807,  p.  81,  vol.  xxlz. 
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allow  a  variation  of  6.6  per  cent,  in  either  direction,  or 
from  —8.6  to  +7.6  per  cent.,  which  renders  the  obser- 
vation comparatively  valueless.  If,  on  the  other  hand, 
the  number  of  the  blind  were  500,000,  and  those  out  of 
this  number  whose  blindness  was  causeil  by  smallpox 
were  2  per  cent.,  or  10,000,  the  limits  of  error  would  only 
be  0.00056  in  either  direction,  or  0.056  of  one  per  cent., 
leaving  a  variation  of  9,720  to  10.280  only. 

Errors  f mm  Incomparability  of  Data, — The  data  to  be 
compared  should  be  strictly  of  a  comparable  nature. 
The  conclusion  that  a  certain  remedy  is  valuable  in  the 
treatment  of  some  definite  diseases  is  not  demonstrated 
by  the  fact  that  the  fatality  in  a  scries  of  cases  thus 
treated  is  six  per  cent.,  whfle  in  another  s<?ries  treated 
without  this  remedy  it  is  twelve  per  cent.,  unless  it  is 
shown  that  the  ages  and  other  previous  conditions  of  the 
patients  in  the  two  cases  are  not  widely  different,  and 
unless  the  numl)ers  constituting  the  scries  are  sufiiciently 
great  to  avoid  the  fallacy  due  to  paucity  of  data. 

Errors  from  Vie  0>mpositian  of  Rates, — These  a  rie  among 
the  most  common  of  all  statistical  errors,  and  show  the 
fallacy  of  dealing  with  average  rates  by  any  shorter 
method  than  that  of  dealing  with  the  sums  of  the  num- 
bers to  be  compared. 

For  example,  the  death  rate  of  Boston  in  the  census 
year  1900  was  20.81  per  one  thousand.  That  of  Chelsea 
was  19.02,  of  Revere  14.14,  and  of  Winthrop  7.59. 

If  these  death  rates  are  averaged  as  follows: 

20.81 

19.02 

14.14 

7.59 


4)61.56 
15.89 


the  resulting  death  rate  of  these  four  municipalities  (Suf- 
folk County)  is  15.39,  and  very  many  instances  are  to  be 
found  in  which  this  erroneous  methoil  is  employed. 

The  only  correct  method  of  obtaining  the  combined 
death  rate  is  as  follows: 


Cltfps  and  towns. 

Populations. 

Deatbs,  1900. 

BofitoD 

S60,H(tt 

84,072 

10,896 

6,068 

11,671 

Chelsea 

648 

Upvere 

147 

Wlnthron 

46 

611,417 

12,612 

Therefore  ^^"f.^.l'^*^  =  80.46,  the  true  death  rate  of  the  County. 

P1I.4I  I 

The  error  arises  from  the  fact  that  the  largest  city  in 
the  group  is  given,  in  the  first  calculation,  only  as  much 
prominence  in  obtaining  the  result  as  each  of  the  others, 
namely,  one-fourth  of  the  whole,  whereas  its  population 
constitutes  over  ninety-three  per  cent,  of  the  whole. 

Errors  from  Stating  Deaths  as  a  Ratio  of  the  Total 
Deat?is.— There  is  nothing  erroneous /x'r  se  in  stating  the 
•deaths  at  any  age  as  a  percentage  of  the  total  numl)er  of 
deaths,  or  the  deaths  from  any  special  cause*  as  a  percen- 
tage of  the  deaths  from  all  causes.  It  is  a  useful  and.  in 
fact,  the  only  method  practicable  wlien  it  becomes  uet-es- 
sary  to  state  the  proportion  of  one  of  these  to  the  other. 
But  beyond  this  such  method  cannot  be  trusted.  For 
example,  the  proportion  of  fatal  accidents  in  Massachu- 
setts, in  1900,  anions  boys  under  five  years  of  age  was 
14.5  per  cent,  of  all  fataraccidents  anions  males,  and  that 
of  girls  of  the  same  age  was  24.3  of  all  ratal  accidents  of 
females.  From  th(»se  figures,  however,  it  cannot  be  in- 
ferred that  girls  are  more  liable  to  fatal  accidents  than 
boys,  since  the  contrary  is  the  fact,  the  actual  numbers 
being  205  such  deaths  among  boys  under  five,  and  126 
among  girls.  The  only  reasonable  conclusion  is  that  at 
higher  ages  females  are  much  less  subject  to  fatal  acci> 
dents  than  males.    When  stated  as  a  ratio  of  the  living 


population  of  tlie  same  ages,  the  deaths  by  accidrnt  of 
boys  under  five  were  fourteen  per  ten  thousand,  ami 
those  of  girls  of  the  same  age  were  only  nine  per  ten  thou 
sand. 

Life  Tables. — The  usefulness  of  life  tables  is  twofold. 
They  constitute  the  basis  of  life  insurance,  and  servo  hh 
an  index  of  the  sanitary  condition  of  the  community  out 
of  whose  data  they  arc  constructed. 

Life  tables  differ  for  the  same  group  of  population  from 
year  to  year,  and  they  also  differ  when  calculated  from 
the  statistics  of  different  portions  of  a  group  of  inlmbi 
tants,  as.  for  example,  those  of  a  large  city,  compand 
with  those  of  any  of  the  outlying  {liNtricts  beyond  it^ 
borders. 

The  work  of  constructing  a  life-table  for  any  American 
State  or  city  is  necessarily  less  satisfactory  in  its  results 
than  the  work  of  making  a  similar  table  for  any  of  the 
civilized  nations  or  communities  of  Europe,  since  most 
foreign  populations  are  more  stationary  than  thos4>  of 
America. 

The  essential  data  for  constructing  a  life-table  are  \\u' 
number,  ages,  and  sexes  of  the  living,  and  the  same  data 
for  the  dying. 

1.  Theoretically,  the  best  method  of  constructing  a  lift- 
table  would  be  to  observe  a  large  number  of  children,  all 
born  on  the  same  day,  through  life.  entiTing  in  a  rolnmii 
(headed  Ix)  the  number  who  remain  alive  at  the  ftid  of 
each  successive  year,  until  all  have  died :  and  in  a  m-viuM 
colume  {(ix)  the  number  dying  before  the  completion  of 
each  year  of  life.  Therefore,  rfx  represents  the  nuinUr 
out  of  Ix  persons,  attaining  the  precise  aee  j',  who  dip 
before  reaching  the  age  ar  -f  1 .  Therefore  ih  =  'x  -  '*  -f 
1,  and  the  number  dying  between  the  ages  x  and  r-f  1  U 
equal  to  the  difference  lietween  the  numbers  living  nt  thr 
ages  X  and  x-\-l.  It  is  not  practicable  to  observe  a  Inxly 
of  children  throughout  life  in  this  manner,  so  that  othiT 
methods  must  be  adopted. 

2.  It  is  not  neces-sary  to  assume,  as  in  the  preceding 
case,  that  all  the  persons  liavc  IxTn  bom  on  the  name  day. 
If  we  could  trace  a  large  number  of  children  throu/jholu 
life,  without  reference  to  the  dates  of  birth,  a  life-tahlc 
could  be  constructed,  if  the  number  of  the  living  and  dy 
ing  in  each  3'ear  of  life  were  known. 

The  great  life  insurance  companies  employ  a  metlnxl 
somewhat  similiar  to  this,  in  which  tables  are  constructf-^i 
from  the  results  of  watching  a  large  number  of  insured 
lives  from  the  time  of  insurance  to  death.  These,  how- 
ever, differ  from  the  general  population,  in  that  they  are 
selected  lives,  among  whom  unfavorable  risks  are  weedcil 
out  by  medical  examination.  The  result  of  this  pnKHss 
does  not,  however,  present  such  striking  differenc<'S  fn<m 
the  general  population  as  might  at  first  siglit  beexpectcd 

8.  The  common  method  of  constructing  a  life  Uihh' 
consists  in  taking  the  experience  of  several  years  and 
comparing  the  numbers  of  deaths  of  persons  aidiffen'ut 
ages  with  the  living  at  the  same  ages  as  determincil  hy 
the  census.  For  example,  in  the  Unlte<i  States,  and  e^ 
pecially  in  States  where  reliable  registration  of  births  and 
deaths  is  made,  the  results  of  the  decennial  census  enii 
merations  may  be  employed  together  with  the  deaths 
occurring  in  the  intervening  years.  By  this  mean*  the 
disturbing  effect  of  an  epidemic  year  may  be  minimixeil 
By  this  meth(Hl  results  are  obtained  which,  being  wholly 
based  upon  recent  observations,  are  more  correct  than  if  a 
million  persons  were  observed  from  birth  to  death;  since 
in  the  latter  case  the  conditions  which  detennine<l  the 
rate  of  mortality  might,  before  the  whole  series  became 
avaihible,  have  undergone  very  great  changes,  which  fr«r 
practical  purposes  would  rencfer  the  table  valueless. 

Dr.  Farr's  English  life  table  No.  3  wa«  based  upon  the 
registered  doiths  in  England  during  the  seventeen  yciir* 
1838-54.  and  on  the  two  census  enumerations  of  1841  and 
1851.  Many  other  life  tables  of  English  cities  and  dis- 
tricts have  been  made  since  that  time  and  were  con 
structed  upon  similar  principles. 

The  life  table  constructeii  by  the  writer  upon  the  e.x- 
perience  of  the  population  of  Masaaciiusetts  was  liami 
upon  the  deaths  which  occurred  in  the  five  years  l*'^^ 
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HAHaACBUHBTTB  Life  Table. 
n  iLe  Morwlity  ot  llie  Five  Ye«rs  1898-97.) 


Tablt  So.  l.-Mala 

Table.  A-o.  t.-FtnuOtt. 

1 

lili 

less 

mi 

1 

Am. 

3 

1 

Hi 
M 

1 

'r- 

i\. 

Cr 

E^. 

'~x7~ 

d^. 

'j- 

P.- 

«;r' 

E^. 

B1.8S0 

48.348 

44.00 

0 

4«,I1S0 

43.907 

2.307.400 

48,81 

4«.BI)1 

41. eM 

6if-ie 

40,888 

S:?S 

4u,70r 

40.H)8 

83.48 

'703 

m4BB 

31182.304 

aB.asB 

! 

891074 

S8>I3 

3.148,480 

81.88 

30.380 

8»;ilB 

S83 

89,M0 

88.887 

t.ioi.w 

8H.00fl 

88.748 

M,B7 

88,146 

8T.UH8 

88  BW 

88.404 

ea.ao 

080 

87,887 

87,703 

2,0B8,3U 

68.n 

88,888 

88,a3S 

87,474 

*9B0«I8 

B3,iFr 

88.183 

38.048 

» 

170 

371371 

87,1*8 

1,>63.I88 

Bl« 

87  tea 

87.800 

60.14 

0 

87,301 

1.016.8Ba 

ar.TBB 

49.88 

130 

8B:990 

1.878.  TBS 

00:70 

87;«»4 

87.880 

11 

113 

88:«aB 

88:868 

1.811.786 

«.» 

Br,S84 

87,88i 

la 

118 

88,812 

38,736 

1,801,887 

4000 

87.480 

S7,4!M 

40,78 

18 

m 

38,009 

88,037 

1.788,113 

43.18 

37,301 

46.00 

88.878 

38,308 

1,781,476 

47.84 

Br;s84 

37  1B4 

46.08 

18 

m 

88,480 

30.M4 

1004:1*73 

46.18 

B7,07B 

38,084 

44.S6 

10 

198 

80,268 

88.101) 

1.058,fl(« 

46.74 

at.W4 

38,798 

48.47 

309 

80,063 

l,a32.4«8 

ia 

m 

3B.ew 

83,887 

1,688,8(18 

44:14 

IS 

at 

ag.isH 

881373 

41  !m 

380 

83.830 

38:684 

1630  700 

48.61 

» 

Ml 

33.iftf 

3fl;i41 

41  .W 

90 

341 

8S.409 

a^ia« 

.:5.s:«a6 

41.79 

86.898 

40.47 

SB,  188 

1.479,018 

MB 

as>se 

8B,£S3 

80.78 

at 

OBB 

34:790 

1444.900 

4ll38 

n 

B80 

83  498 

asiSBS 

a3 

aei 

Mm 

84.631 

1110,118 

40.08 

u 

(89 

aajiis 

xt.on 

88:86 

34 

366 

84,401 

31,208 

1.376.686 

80.90 

aw 

84,  B» 

»4,T81 

87,87 

38 

389 

84.180 

1.341.817 

80  JO 

M 

34 .4n 

10.90 

38 

83,807 

83,730 

1,807.816 

88. 00 

8M 

a4!s33 

978 

83,693 

88,4B4 

i27a,&HC 

87.01 

M 

SM 

34,iBr 

3s:87a 

3&:«8 

38 

aaa 

83,813 

38,174 

l,»40.1K 

!7.2a 

W 

aa.7iB 

88.360 

MM 

M 

388 

83,083 

32,800 

IB-M 

to 

80 

aoo 

8«.7n 

33.803 

IBH 

SI 

319 

3*;9i8 

38.00 

304 

S«o 

i:i4i:4«e 

ai 

aiB 

Ra.789 

31.800 

KM 

88 

307 

82: 163 

81.014 

1,100,1*8 

34:48 

ais 

*!.!W) 

81.04 

88 

BOl 

81,868 

1.07T.143 

88.80 

ftia 

31.80 

si,»a 

811414 

1,048,437 

as 

sij 

atlRii 

aiieoo 

808 

81.288 

31110 

1.014.01 3 

SL48 

» 

s» 

81.489 

3i:333 

930'.a88 

m:ib 

808 

80  967 

aa:soe 

Wbos 

SI  .78 

87 

8I.13I 

910.007 

20.40 

80,U9 

30.408 

DS3.I00 

38 

80.HW 

888,007 

38  70 

38 

80,337 

30,181) 

021.007 

3» 

»M 

301388 

SB 

818 

80>« 

33.808 

B81.«17 

zbIbb 

40 

887 

30:i71 

30,ooa 

8S«;900 

w:*! 

40 

830 

80,701 

80,344 

8B1,6M 

WOO 

»4I 

M,834 

».m 

708.997 

a8.7! 

20.884 

833.000 

38,St 

42 

S4B 

Sa.403 

ao.aao 

707.334 

838 

801.718 

87 .« 

*a 

gas 

»,147 

Vi.ti 

48 

820 

88:784 

i»:f-ro 

778,001 

18  aa 

u 

8SS 

28.70S 

w]uis 

700;048 

84.09 

44 

832 

i'..m 

a«,389 

746.831 

W,M 

« 

W,48n 

!W.«a 

880,41!8 

in.9» 

4.'S 

83B 

88,078 

a7,9m 

717,OM 

8S.M 

B&i.m 

28,24 

48 

848 

87.788 

sr.rws 

m.\m 

»4.« 

47 

sw 

^^494 

'ob'Sb 

2a.36 

47 

SS4 

37,803 

37,:ilB 

66^088 

48 

410 

K.Mfl 

87.091 

SI -88 

48 

307 

87,038 

38.HM 

•31,407 

13:40 

40 

4«» 

«.-»*) 

»,07I 

BfloiTIB 

21.10 

49 

87B 

26.871 

38,481 

607  «3 

a.78 

ee,a33 

048.044 

60 

896 

38,393 

BI 

4W 

SS.TTS 

B18.su 

38,837 

aB:oi« 

SB4:078 

B» 

4M 

as,B4s 

26,801 

19.« 

63 

418 

8S,4tf7 

3S,37S 

6S0,28« 

10.77 

U 

SMf 

M,0«0 

w.eoe 

4M:784 

BB 

487 

SS,U64 

31.810 

604.011 

10,11 

34.»8 

440,B«1 

im 

4B7 

34.W7 

24,808 

479,1*8 

10,48 

w 

S8S 

Hiose 

418,8*7 

83 

83,082 

464,708 

M 

Ml 

28 .4  W 

i(3,aiB 

8e>i.M0 

1(1:5 

30 

404 
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33,447 

4W.838 

laiB 

W8 

iai,BS8 

iB,04n 

380.841 

10,11 

M2 

33,301) 

i!.M 

407,3W 

17.68 

B8 

840.»9fl 

28.433 

881.446 

Ifi.tO 

M 

9» 

aij*,-! 

%\.*zr 

834,947 

14  94 
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'.  T/LBi-E.^^Conliiiutd. 
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Habsachcsbttb  LiyR  Table. 

Taltir  No.  S. 

(Based  on  the  Morlalitj  of  Ibe  Five  Years  1898-97.) 
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Vital  SUitlatles. 
Vital  Statistics. 


ni  ratkb  at  Diffsrsnt  Ages  of  Life,  Massachusetts,  at 
I'wo  Periods,  1866  and  1885. 


.^jres. 

1866. 

1895. 

Aires 

1865. 

1806. 

IT*'!* ........ 

20.64 

68.6 
9.6 
6.1 
9.6 

1£.6 

19.0 

64.5 
6.2 
8.2 
6.8 

7.1 

aiMO 

11.7 
11.9 
17.5 
32.9 
70.5 
1680! 

0.7 

•r  5 

40^'iO 

60-60 

12.6 
20.4 

60-70 

80.4 

70-80.   

82.4 

All  over  80 

184.0 



ir  death  rate  of  children  under  five,  and  especially 
lose  under  one  year  of  age,  has  not  undergone  very 


a'(i  changes,  but  that  of  all  ages  from  five  to  forty 
'  cry  perceptibly  diminished,  while  that  of  ages  above 

hk<  increased.  This  result  has  been  produced  by 
umit  retluction  in  the  niimber  of  deaths  from  infec- 

ihsiuse».  including  consumption,  wliich  occur  in  the 

period  of  life,  from  two  years  up  to  thirty.  By 
niriins  a  much  larger  ratio  of  the  population  than 
( riy  survives  to  live  throughout  the  useful  and 

<  urning  period  of  life.     This  causes  a  matenal  in- 


crease in  the  number  of  years  lived  at  the  later  ages  of 
life. 

These  persons  being  spared  from  the  diseases  incident 
to  childhood  naturally  increases  the  relative  mortality 
from  the  diseases  of  adult  life  and  old  age. 

This  decided  increase  in  the  number  of  survivors 
throughout  the  useful  ages  of  life  has  a  marked  effect 
upon  the  vitality  of  the  population.  It  is  undoubtedly 
due  in  no  small  degree  to  the  increased  attention  which 
has  everywhere  been  given  in  the  past  twenty-five  years 
to  public  hygiene. 

The  accompanying  diagram  represents  the  numbers  of 
survivors  at  the  different  ages  of  life  in  Sweden,  Eng- 
land, Spain,  and  31assachusetts  out  of  10,000  at  birth. 
Those  of  Massachusetts  are  presented  for  two  periods 
1893-97  and  1855,  showing  the  marked  changes  which 
have  taken  place.  Sweden  is  selected  because  it  has  a 
low  death  rate  and  is  often  selected  as  a  standard  of  a 
healthy  population.  Spain,  on  the  contrary,  has  a  high 
death  rate,  which  is  chiefly  due  to  excessive  mortality  in 
the  early  years  of  life.  (See  table  on  p.  264  and  diagram 
on  p.  262.) 

In  consequence  of  the  close  contiguity  of  the  lines  in 


PiiiNCiPAL  Vital  Statistics  op  the  Six  New  England  States  (For  the  Nine  Years  1892-1900). 


annual  popalatloD   of   tbe 
()er1od  (estimated). 


k'i>  and  rate  per  1,000  pop- 


>n. 


Mrths  and  mte  per  1,000 

liition 

and  rate  per  1,000  popula- 


iinder  one  year  and  rate 

•«NI  wrtlw 

r  r  ( >Tn  ^>onsumptk>n4  and  rate 

'.'MJcHipulaUon... 

from  pneumonia,  and  rate 
'.< Ml  population 

fiom  tvphold  fever,  and 
«  r  in,(MiO  population 

rnun  stnallpox,  and    rate 

I.I  UK)  population 

rn*oi  measleft,  and  rate  per 

*  liopulation 

rn>ni  scnrlet  fever,  and  rate 

Mil II  ptipulatlon 

frum  diphtheria  and  croup, 
.ti^  ]tf^r  10.000  population. . . 
r  roiu  cbi  »lera  Infantum,  and 

•  r  lO.(XX)  population 

froin  ramvr,  and  rate  per 

f  ••  •(>MlatlOTl 


Mains, 

080,961. 


Num- 
ber. 


49,706 

lii7,9M 

100,884 

16,864 

10,471 

0,0» 

2,015 

6 

881 

867 

1.683 

5,006 

4,470 


Rate. 


8.11 
S0.B8 
16.37 
190.10 
17.09 
14.78 
8.29 
.006 
.64 
.60 
8.58 
8.17 
7.80 


Nkw 

Hampshirb, 

307,»»4. 


Num- 
ber. 


85,885 

73,654 

64,419 

10,766 

6,096 

6,978 

994 

0 

166 

887 

1,005 

8,507 

8,480 


Rale. 


9.90 

80.58 

18.08 

146.40 

17.05 

17.54 

8.78 

0 

.44 

.91 

8.89 

10.06 

6.80 


VKIUiOlfT, 
838,lSn. 


Num- 
ber. 


85,481 

'68,904 

60,716 

8,753 

4,619 

5,001 

058 

1 

178 

878 

970 

1,686 

8,001 


Rate. 


6.45 

80.61 

16.69 

1»9.10 

15.18 

16.08 

8.18 

.008 

.56 

.91 

8.18 

5.8S 

6.56 


Massa- 

CHt'SBTTS, 
:2,564,484. 


Num- 
ber. 


906,738 
680,798 
484,604 


48,890 

48,968 

6,949 

65 

1.587 

8,960 

19,785 

29,590 

15,589 


Rate. 


8.91 

97.88 

18.88 

156.40 

91.18 

18.74 

8.70 

.08 

.66 

1.78 

5.58 

9.76 

6,78 


Rhode 
Island, 
808,784. 


Num- 
ber. 


80,996 

99,900 

07,881 

16,415 

7,866 

6,979 

1,0S6 

7 

689 

664 

1.708 

4,460 

9,188 


Rate. 


8.72 

98.02 

19.00 

167.90 

20.78 

17.79 

9.89 

.08 

1.50 

1.98 

5.06 

19.67 

6.17 


CONNKCTICFT, 
840,789. 


Num- 
ber. 


60,064 

177,700 

189,175 

96,880 

19,491 

11,664 

9,196 

96 

800 


8,614 
7,618 
4,898 


Rate. 


7.81 

98.48 

17.46 

151.80 

16.41 

15.41 

9.81 

.08 

1.06 

1.88 

4.64 

10.06 

5.7S 


Total 

New  England, 

5,916,488. 


Num- 
ber. 


406,819 

1,166,110 

840,679 

175,840 

89,862 

81.588 

1,854 

104 

8,518 

6,568 

91,650 

44,899 

80,949 


Rate. 


8.66 

94.89 

18.09 

150.90 

19.14 

17.38 

3.84 

.09 

.75 

1.40 

4.61 

9.56 

6.69 


International  Vital  Statistics. 
Births  per  1,000  of  the  Population  in  Certain  Countries. 


•  r  iwt'nty-flve  years,  1875-1889  .. 


England 

and 

Wales. 

m 

1 

9 
»4 

Den- 
mark. 

• 

1 

1 

OD 

< 

• 

SI 

m 

Switzer- 
land. 

German 
Empire. 

38.8 

89.9 

98.8 

81.8 

ao.7 

88.7 

88.0 

49.9 

28.9 

87.9 

28.7 

90.6 

99.7 

89.8 

80.1 

96.9 

•  •  •  • 

89.8 

98.6 

85.6 

I 

o 


84.7 
81.5 


15) 
•a 


80.1 
98.9 


t 
I 


98.7 
21.4 


Deaths  per  1,000  of  the  Population  in  Certain  Countries. 


•  !  iwititv-ZUi*  yearn,  1876-1890.. 


GO 


86.0* 
84.4 


19.3 

19.4 

18.1 

18.5 

16.7 

17. 1 

28.8 

39.7 

90.8 

94.4 

90.6 

20.3 

28.0 

80.4* 

ia9 

18.5 

19.6 

16.9 

15.8 

16.8 

•  •  ■  • 

96.0 

19.3 

22.1 

17.8 

19.3 

21.9 

80.4 

3 


86.6 
32.9 


26.7 
28.7 


Marriage  Rates  (1900),     (Persons  Married  per  1,000  of  the  Population.) 


16.0 

14.6 

9.6 

15.3 

18.9 

12.8 

.... 

17.7 

15  5 

17.0 

15.2 

17.2 

15.5 

17.7 

*  Spain,  average  of  twelve  yean  (18K»-99). 


14.8 
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tlie  first  five  years  of  life,  the  flKures  for  the  first  five 
years  are  glveo  udod  a  separate  diagram,  In  wblch  the 
dirtsioDS  represcDtiDff  the  aav  perioda  are  increased  ten- 
fold. 

Tlie  preceding  tables  present  the  Vllai  Statlnticn  of  the 
six  New  EDgland  Stales,  for  the  dIdc  years  18U:^]900. 
The  populations  wliich  are  given  for  each  Sttitf,  and  for 
the  whole  district,  are  the  mean  annual  popiilatious  of 
llie  ni[ie-vear  period. 

Tliu  Tables  of  International  Vital  Statistics  contain 
the  birth  and  death  rales  for  the  twenty-five  years,  18TIJ- 
'90,  and  for  the  year  1000,  and  Che  marriage-rates  (per- 
sons married  p<;r  1.000  living)  for  the  year  ISOU  in  the 
principal  countries  of  Europe. 

DiioatH  or  acRviToas.     TiSLk 


Sweden    I 

Enilaod 
and 

SfKll- 

Muuochu- 

'ff-i' 

0 

laooo 

10,000 

8 

B.JOB 

,«4 

a,*aa 

8,3W 

7,;m 

Ijm 

.SW 

a.J51 

.m 

T,»« 

I3M 

,Ta8 

SO 

'.m 

Tj*l 

7.m 

8.(37 

MVi 

at 

.aw 

7jm 

8.060 

8.10(1 

6.1<U 

3U 

,108 

8.871 

8R 

tl.H7« 

S.«W 

40 

H.oai 

8,aifl 

8.IIM 

6.078 

4;;!78 

4B 

6,;t4s 

&.fW 

6.T21 

.'*8 

SO 

e.043 

6.4(« 

S.3M 

.4<« 

« 

6.8(17 

4.HIS 

i.tei 

8.SHI 

60 

s.j3e 

4,216 

LiUD 

£.014 

ee 

*.8M 

3^SM 

3.760 

HOBS 

2.iefr 

10 

B.tt)0 

2.SM 

8.CI» 

E.«6 

S.WB 

l.TM 

80 

l.HW 

Mil 

BB 

■W4 

»HI> 

14B 

M 

K5 

S20 

40 

92 

a».6 

100 

,9 

2.2 

•  Flttv-DfU)  Report  ol  ItPirli>r«r- 
ol.  X..  parti.,  p.  76. 

♦  BLiiwnUi  Rrtttgtratlun  RepnTt, 


•eneral.  Suppletnent,  TO).  l.,p.  xlv,: 


tximuel  W.  Abbott. 


Bllllngn,  J.  S. :  The  CanwriBht  L«-turps,  IW».    Piibll»lied  In  Medical 

Record,  N.  y..  NnvenihiT  mid  hH-rmlier.  IkW. 
BOckb.  R. :  MatlntlKi'liea  jBlirliiu-h  ilir  Stidt  IXTlIn,  1871-igoa 
Parr,  William :  Knillxl)  Life  Tatilc  ijHidon.  IMU.-Mt'ninrlul  roluinc, 

LondciD,  lWUl.~PH|ien  In  IlK  llcporlH  of  tlii'  Itcfilitrar-UKutral. 
IXHMan.  (i.  n. :  Sludleii  In  Htstlaitni.  Lunclon,  IHUI. 
UedzlnatatatlMlwJHi  Hn(lip|]uiu(i.'n  auH  d«D  KaliH<rllGli«i  Uaunrl- 

beltranile.  Rvrlln,  ll«u-ian 
NnribolniH.  A. :  Tbe  ElenwnU  at  Vital  StallKllrs.  llUrd  edltlOD,  Lon- 

al  ronnerUont.  Maine.  Manacliiuetl*,  HldilgBn, 


don,  IMH, 


^irl 


b-lalB 


e  milaclKH  c4  SiHtlotlra, 


Ilnltnl  Wultq  Omaus  Reporu 
Tlie  vjlal  siHil^tlc^  <>[  Maim 
'SUth  Atinual  lt<*port  at  tli«  I 


yi'an  IMn-Ufi,  It. 


VITILIGO.— This  atleelion  of  the  akin,  whidi  is  like- 
wise known  hy  (bo  name  of  leucudeniiu.  ronslHts  In  the 
development  of  whitened  areas  upon  various  poillons  of 
the  biHly,  but  es|>e<-lally  upon  the  face,  neck,  and  hands. 
It  is  due  to  localized  loss  of  pigment  in  roiintlcil  orovohi 
patches  of  various  sl/e.  liaving  sharply  detlDcil  niarglns 
and  surrounded  by  more  or  less  ilecply  pifCnienU'd  Mklii 
which  gradually  sliadcs  oft  Into  the  nnmiitl.  Tlic  i:har- 
acteristic  features  of  the  whitened  spots  art.  tliat  tliclr 
border  Is  usually  convex,  giving  tlie  Impression  that  Ihev 
extend  into  their  darkened  surroundings,  or  tliat,  in  thefr 
advance,  they  drive  the  pigment  before  them ;  that  then' 
is  no  change  in  the  structure,  scnsationH.  or  secretions  of 


mcnC.  It  is  an  a<;<)ulred  condition  which  comes  oo  iioiully 
in  youth  or  early  adult  lifo  without  previous  III  licsiilinr 
prodromes,  although  in  some  Inslanci^s  it  baa  been  liniiu'D 
to  follow  lueal  Injury;  and  Mimctimes  IL  develoimlnilii' 
neighborhood  of  a  pigmented  mule.  Tlie  dark- nil Imuil 
raceaaroratliermiire  subjecl  M  vitiligo  than  those  iif  [ait 
skin  and  light  hair,  ami  it  is  not  so  very  rarely  mvn  in 
tlie  iiegroi«  of  tliis  pciuntry,  in  whom  the  cimlrai't  t*. 


Piu.  6029.— VIUIlKu. 

twten  the  perfectly  white  spots  ami  Ihe  normal  Fikiii  |ir" 
duces  a  Hirlklng  elfeci.  1  have  siH-n  insiancf^  in  nliirli 
muchdiNcoinfort  of  mind  was  occKHioncd  by  the  fai't  iliai 
tile  white  jiatchfs  were  merging  Into  each  other  until  ij. 
tensive  regiimH  of  the  body  hod  loNl  tlieir  pigiiU'tii.aml 
the  negro  wan  fearful  that  he  was  "turning  inlna  wliili 
muu."  Tlie  liair  may  lose  its  pigment  In  the  Kiinir  tru\ 
as  the  skin,  and  routnled  or  irregular  tufts  of  gmy  muj 
api>ear  U]um  the  heml.  In  white  meeK  the  alTi'cii'i!  n' 
glunsariMiftenmore  nutlcenlite  in  the  summer  lime,  hIii-ii 
the  surrounding  pigmenlation  iKTcmes  dii-per 

The  diitn"""'  of  vlliligr>  Is  nut  dllllriilt,  altlioiicl.  ii  i< 
lialile  to  be  [:onfouuUiil  with  n1urpbu^a,  chiiiaMiiu,  tiio-n 
versii-olor,  syphiiillc  plgnieu  tat  ions,  nuicuiar  li-|inii>', 
and  alliinisin.  One  eliirf  point  by  which  It  \*  iliHiin- 
guishtnl  fmm  other  condilloiis  Is  the  normal  conditlen  -if 
the  fklo,  atmrt  from  Its  Iohh  of  nlgnieut.  In  ninrpliiFH 
llieri!  ai'u  struetural  changes.  In  tinea  versicoh'r  llw 
patches  are  lullanitiiatory  and  Itciiy,  luid  from  llieiii  tlure 
can  lie  scriiiHil  scales  which  show,  under  the  niii'niM'«|i<-, 
the  charaet eristic  groups  of  spores,  although,  wlnii  i-ir- 
cumscribed  areas  of  healthy  whitt-  skin  an-  eiK;|i>s.'<l  in 
the  brownish  ;uil.e]|i's  of  tfds  disease,  vitlilgii  may  Ih' 
closely  simulateil:  but  tliu  margins  will  Ih^  fonad  Irrrsu 
lar  instead  of  clean-cut.  In  cliliiaMma  tlicre  is  inerr-niil 
pigmentation  of  the  |>atrh  Itself  and  the  eln-umfiirin'r  is 
the  pui't  wliich  apiicars  while.  Tlie  distim-tlnD  liax  Inin 
made  that  in  vitiligo  the  margin  ofilie  white  arm  i«''->i>- 
vex  Ijiwanl  tliat  wliich  Is  plgniriited.  while  iu  rhleuniia 
It  Is  con<«ve :  but  In  some  instiinees  ttiu  patelics  ruu  i" 
gether  in  sikJi  a  way  that  this  disl.inetion  iH^iiuea  nHir>' 
tliHiretlcai  than  apparent.  Syphilitic  pigmeiitaliiin'', f^ 
peeiiilly  al¥iut  tlicneckln  women,  may  iMTsislufleniilm 
muulfeslatioua  have  dlBapiieareil  and  may,  in  wiiik-  In 
KliitK-cs,  be  mistaken  for  vitllisii.  In  llie  nwciitur  furm 
of  lepnt  the  iiat«lies  nt  while  idiln  liavcnn  Im'giilar'nii- 
linc,  not  so  abrupt  as  in  vitiligo,  and  ihK  tlnec  n  rathi' 
giaylHh  tiian  dead  white:  then,  too,  the  skin  Is  eilbii 
I  hickened  or  nlrophled  and  aDipsiliesia  or  impaired  wd-^:v 
tion  is  present.  Finally,  In  albinism  we  liavr.  as  In  viii 
llgo.  an  ubsf^Dcc  of  normal  pigment,  but  in  Ltp  fumi'-F  ]< 
is  n  congenital  defect  and  the  whole  surface  of  Uie  Unli. 
including  the  hair  and  eyes,  niay  he  devulil  iif  piumi-nt 
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Vitiligo. 
Vitreous  Body* 


The  }kt(/ufloffy  of  vitiligo  is  obscure.  Leloir  has  de- 
-ribed  a  parenchymatous  neuritis  in  which  the  axis 
y  lituler  had  disappeared,  tlie  myelin  sheath  had  broken 
own,  and  the  nerve  fibre  had  become  transformed  into 
ri  empty  primitive  sheath,  whose  nuclei  had  prolife- 
ittd.    l^hc  aifection  begins  as  a  hyperpigmentation  in 

<  as  which  run  into  one  another  and  assume  a  poly- 
» I  lie  character,  the  pigment  becoming  absorbed  from  the 
ntrc  and  deposited  in  excess  in  the  marginal  epidermis. 
le  connective-tissue  cells,  and  about  the  vessels  and  hair 
tllirles. 

The  itiology  of  vitiligo  is  not  well  understood,  but  the 
use  of  the  condition  is  usually  ascribed  to  perverted  in- 
Tvation.  It  is  probable  that  the  disappearance  of  the 
i^'mont  from  one  spot  aud  its  increased  deposit  in  a 
i^'tiboring  part  is  due  to  atrophy  in  the  former  and  to 
,  pcrtrnphy  in  the  latter,  both  changes  being  effected 
ioii<;h  Uie  agency  of  the  sympathetic  nervous  system. 
»nietitnes,  though  rarely,  the  proper  proportion  of  pig- 
•'Dtation  is  spontaneously  restored,  but  in  the  majority 
instances  the  affected  areas  tend  to  increase  in  extent 
1(1  the  condition  to  assume  marked  chronicity.  When 
r  je  areas  of  surface  are  involved  the  term  Icucoderma 

•  tunes  appropriate. 

The  triatfntnt  is  unsatisfactory.  Some  reports  of  suc- 
ss  from  electricity  have  been  made.  Local  applications 
r  the  removal  of  surrounding  pigmentation  are  resorted 
with  the  view  of  rendering  the  white  regions  less 
•t  liveable.  The  internal  administration  of  nerve  tonics, 
prcially  strychnine  and  arsenic,  has  been  advised, 
i^ti'ring  the  patches  to  excite  a  deposit  of  pigment  has 
iiw  tried,  but  the  results  are  not  brilliant.  If  the  spots 
I*  located  upon  the  £ttce  or  other  exposed  part,  artificial 
lining  may  be  employed,  and  dyes  used  to  restore  the 
lor  of  the  hair.  CharUji  Warrenne  Allen, 

VITREOUS  BODY  OR  HUMOR.— Anatomy.— The 
rnoiis  body  is  a  transparent,  semifluid,  colorless  mass, 
^nli  u^elatinous consistence,  subglobular  in  form,  which 
U  t  Ik*  posterior  four-fifths  of  the  interior  of  the  eyeball ; 
is  bounded  by  the  optic-nerve  entmnce  and  retina  be- 
u],  by  the  retina  on  each  side,  aud  in  front  bv  the  lens 
<i  its  Huspensory  ligament  which  fit  into  a  (depression 
n\\  u  as  the  patellar  fossa.  It  serves  as  a  support  to 
.'  ninicft  of  the  eyeball,  and,  of  lesser  importance,  as  a 
.irrrfructive  medium;  its  index  of  refraction  is  slightly 
atrr  limn  that  of  distilled  water.  Chemically,  it  con- 
is  nf  98.5  per  cent,  water  and  1.5  per  cent,  solids. 
I'h<'re  luis  been  much  discussion  Regarding  the  struct- 
:*  of  the  vitreous.  When  the  fresh  substance  is 
own  upon  a  muslin  filter,  the  greater  part  passes 
ough  as  a  watery  liquid,  a  very  small  proportion  re- 
ining behind— demonstrating  the  existence  of  a  »yp- 
rti.„tj  fnimf^vork  and  a  fiuid  portion.  It  is  (|uite  gener- 
V  bild  tiiat  there  is  a  very  delicate  fibrillar  rr/jV///?/?//, 
wiiich  are  scattered  a  few  round  or  branched  cells  of 
i-otinective-tissue  type,  most  abundant  in  the  periph- 
.  :i\u\  often  a  variable  number  of  migratory  leucocytes. 
••  ( «.'IU  are  known  as  ritretmn  ctrrputicUa  ;  they  are  often 
h  ult  to  recognize;  they  are  peculiar  in  exhibiting  large 
ijolos  which  push  the  nucleus  to  one  side,  and  in  pre- 
tn» ir  a  number  of  budlike  swellings  (Fig.  5030). 
riji'  vitreous  body  is  enclosed  in  a  delicate,  structure- 

•  i^lassj-  membrane,  the  hyulmd  membrane,  ^vhich  lies 
I"sf  appo.s{tion  with  the  entire  inner  surface  of  the 

ift:t;  it  can  be  readily  separated  from  the  lattc?r,  except 
i»-riorly  where  the'retinal  vesst^ls  of  faUal  life  have 
►  red,  and  anteriorly  at  the  pat«'llar  fossji.  At  the  ora 
r  iia,  th<^  hyaloid  membrane  splits  into  two  layers:  the 
t.  tlu*  hyaloid  membrane  proper,  exc*eedingl>j  delicate. 
i«  h  is  continued  over  the  anterior  surface  of 'the  vitre- 

<  iMHly  ;  and  the  second,  which  blends  with  the  poste- 

•  Ii4 ycr  of  the  suspensory  ligament  of  the  lens. 

he  central  portion  of  the  vitreous  body  is  penetrated 
n  ciiannel  {hyaloid  eajial,  Mnal  of  Sdlliugy  canal  of 
',  uet,  central  e^ntat);  this  is  filled  with  fluid,  is  limited 
a  wall  ftf  extremely  delicate  homogeneous  membrane, 
I  i  X  tends  from  the  disc  to  the  posterior  pole  of  the 


lens;  it  is  about  2  mm.  in  diameter,  with  a  slight  dilata- 
tion at  both  ends.  This  canal  con  vey s  the  hyaloid  branch 
of  the  central  artery  to  the  lens  during  foetal  life;  in  the 
adult  it  forms  part  of  the  posterior  lymph  passages  of  the 
eyeball,  having  its  outlet  in  the  lymph  spaces  of  the  optic 
nerve. 

The  adult  vitreous  has  no  blood-vessels,  its  nourish- 
ment being  received  from  the  surrounding  structures, 
particularly  the  uvea;  hence  diseases  of  the  retina, 
choroid,  and  ciliary  body  almost  always  implicate  the 
vitreous.  Vitreous  humor  is  never  regenerated  after 
loss;  the  diminution  in  volume  is  compensated  for  by 
the  addition  of  aqueous.  If  the  escape  of  vitreous  is 
small,  no  injurious  effects  follow;  if  large,  the  conse- 
quences are  serious — the  globe  softens,  shrinkage  results, 
and  sight  is  lost. 

Diseases  of  the  Vitreous  Body. 

Congenital  Anomalies.— 1.  Pertnstent  Hyaloid  Ar- 
tery.— During  foetal  life  the  hyaloid  artery,  a  branch  of 
the  central  artery  of  the  retina,  passes  through  the  cen- 
tral canal  of  the  vitreous  from  the  optic-nerve  entrance 
to  the  posterior  pole  of  the  lens;  it  usually  begins  to 
shrivel  during  the  sixth  month  and  has  generally  disap- 
peared at  the  end  of  foetal  life.  Sometimes  this  process 
of  obliteration  fails,  and  a  greater  or  lesser  remnant  of 
the  artery  persists  during  life.  This  can  be  seen  with 
the  ophthalmoscope  as  a  gra3ish  cord  or  thread  which 
arises  from  the  optic  disc  and  stretches  into  the  vitreous 
for  a  variable  distance;  it  may  terminate  by  a  free  ex- 
tremity in  the  vitreous,  or  may  traverse  the  latter  and  be 
attached  to  the  posterior  pole  of  the  lens,  the  attachment 
to  the  lens  being  marked  by  a  small  opacity  (congenital 
posterior  polar  cat^iract) ;  or  the  thread  may  be  attached 
to  the  lens  with  its  free  end  floating  in  the  vitreous ;  or 
the  vestige  may  be  represented  by  an  irregular,  minute 
deposit  of  connective  tissue  upon  the  disc.  In  rare  in- 
stances the  persistent  artery  continues  to  caiTy  blood. 
Vision  is  generally  good,  but  sometimes  such  e3'es  are 
amblyopic  or  present  other  congenital  defects. 

2.  Opacity  of  the  Walla  of  the  Hyaloid  Canal. — In  un- 
usual instances  the  walls  of  the  hyaloid  canal  are  abnor- 
mally opaque,  causing  some  interference  with  central 
acuteness  of  vision ;  this  anomaly  is  visible  with  the  oph- 
thalmoscope as  a  grayish,  tubular  cord  extending  from 
disc  to  lens. 

Hyalitis  {Inflammation  of  the  Vitret/m). — This  term 
includes  two  types:  first,  a  purulent  inflammation  {snp- 
puratice  hyalitia),  and  second,  a  form  characterized  by 
the  occurrence  of  opaeitiee  in  the  vitreoue.    As  will  be 


Fig.  5000.— Cells  of  the  Vitreous  Humor.     (Srhwalbe.)    a  and  d 
without  vacuoles  ;  b,  c,  f ,  /,  (/,  vacuolated. 

readily  understood  by  considering  the  ava.scular  and  al- 
most structureless  nature  of  this  tissue,  inflammations  of 
the  vitreous  are  rarely  primary ;  they  generally  accom 
pany  or  are  the  result  of  inflammation  of  the  retina  and 
uveal  tract. 
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vivisection,  [naney. 
TomltlUK  of  Pres" 


J,\  StTticm  8  of  this  act  it  is  provided  that : 

The  experiment  must  be  performed  with  a  view  to 
advHnccmeiit  of  science  by  discovery  of  physiological 
•wU'dgc,  or  of  knowledge  which  will  be  useful  for  the 
iii^'  or  prolonging  of  li^  or  of  alleviating  suffering. 
.  The  experiment  must  be  made  by  licensed  persons. 

The  animal  must  be  under  the  influence  of  an  antes* 
:ic. 

Tlie  animal  must  be  killed  if  pain  is  likely  to  con- 
ic, or  if  serious  injury  is  done  to  the  animal. 

The  experiment  is  not  to  l>e  performed  in  illustration 

VlUTQS. 

It  is  not  t-o  be  performed  for  the  purpose  of  attain- 
inunual  skill. 

V  Section  4  the  use  of  urari  is  prohibited. 

>  ScciiuD  5  restriction  is  made  as  to  experiments  upon 
s  eats,  horses,  mules,  and  asses. 

V  Section  0  public  exhibition  of  such  experiments  is 
f  illegal. 

(lt<r  sections  relate  to  the  registration  and  licensing 
•ers<nis  desirous  of   making  experiments   and  the 
hmI  of  instituting  legal  proceedings. 
IP  provisions  of  the  act  do  not  apply  to  invertebrate 

illls. 

.  several  definite  exceptions  the  restrictions  in  Section 
auses,  I,  3,  4,  and  5,  are  very  much  modified. 
a  recent  suit  for  libel,  in  England,  it  was  shown 
Dr.   Dayliss,  professor  of  physiology  at  London 
ersity,  was  charged  by  Hon.   Stephen  Coleridge 
cnieliy  in  the  conduct  of  certain  physiological  ex- 
Tient.M.     Dr.  Bayliss  was  licensed  to  perform  such 
rinients  under  the  English  act  here  referred  to.     Dr. 
1^8  sued  Mr.  Coleridge  for  libel,  won  his  suit,  and 
awarded  £2,000  damages  {Bonton  Medical  and  Surgi- 
uurintl,  November  36th.  1908). 
rhuugh  legislation  has  been  proposed  in  many  States, 
■  jire  but  three  in  which  the  statutes  contain  any  refer- 
to  vivisection.     These  are  New  York,  New  Jersey, 
iilifornia.     The  law  of  New  York  respecting  cruelty 
imalH  runs  as  follows: 

f  any  person  shall  torture,  torment,  deprive  of  nec- 
\  j*iiiteimnce  ...  or  needlessly  mutilate  or  kill,  or 
•  or  prcicurc"  the  same  to  be  done,  to  "any  living 
lire,  evcrj'  such  offender  siiall  for  every  such*  offence 
I i  1 1 y  of  a*  misdemeanor. " 

Mowing  this  section  there  is  a  paragraph  relating  to 
•ftion  • 

nthiDi^T  in  this  act  contained  shall  be  construed  to 
bit  or  interfere  with,  any  properly  conducted  scien- 
rxperimeutfl  or  investigations,  which  experiments 
h«»  pprformed  only  under  the  authority  of  the 
tv  '^f  some  regularly  incorporated  medical  college  or 
f^ityof  the  State  of  New  York."  >  In  California 
\s  is  $)ubstanUally  the  same.* 

I -truing  these  sections  together,  according  to  a 
i.ir  legal  principle,  the  law  in  New  York  and  Cali- 
i  ntranling  vivisection  maybe  stated  as  follows: 
riinn  is  lawful  when  performed  under  the  author- 
•Dtinufd  and  when  "properly  conducted."  If  im- 
rl y  rr>ndncted,  that  is,  with  the  infliction  of  needless 
i  ustitiuble  suffering,  the  offender  would  be  guilty  of 
Ifiitejinor,  which  is  punishable  in  New  York  by  fine 
j^risonment,  or  both,  the  maximum  penalty  being 
-ar  in  tbe  county  jail,  including  thirty  days  of  soli- 
<  >ntiDement,  and  a  fine  of  $250.  In  California,  also, 
!)d  imprisonment  mav  be  imposed  for  this  offence. 
M  tiiin  undertaken  witliout  the  authority  prescribed 
^tatutf-s  Is  punishable  in  like  manner. 
Ni'w  Jersey  the  law  and  the  penalty  are  substan- 
the  fiatne,  except  that  the  authority  under  which 
(lion  may  there  be  performed,  if  "properly  con- 
i . "  IS  that  of  any  "  incorporated  medical  society  of 
III*'.''* 

ill  the  other  States,  with  few  exceptions — and  the 
ifins.  doubtless,  will  soon  disappear — there  are  laws 
\y  cruelty  to  dumb  animals.  In  these  States,  there* 
i  viseetion — at  least  such  vivisection  as  is  performed 
It  the  use  of  anaesthetics — might  or  might  not  be 


adjudged  to  come  within  the  statute.  In  each  case  there 
would  be  a  question  whether  suffering  had  been  inflicted 
needlessly  or  cruelly,  and  each  case  would  be  decided  ac- 
cording to  its  own  circumstances  and  to  the  views  of  the 
particular  tribunal  before  which  it  came.  In  the  interest 
both  of  the  medical  profession  and  of  dumb  animals,  it  is 
to  be  hoped  that  the  statute  of  New  York  will  be  copied 
by  all  the  States,  and  it  would  be  well  if  the  law  were 
somewhat  extended.  In  Great  Britain  the  buildings  in 
which  vivisection  may  be  performed  are  licensed,  and 
there  is  an  inspector  to  see  that  the  provisions  of  the 
statute  are  carried  out.  In  this  way,  additional  precau- 
tions are  taken.  It  is  scarcely  necessary  to  point  out  that 
such  regulations  do  not  hamp)er  the  competent  and  con- 
scientious surgeon,  and  that  they  tend  to  make  vivisec- 
tion legally  possible  everywhere,  because  they  render  it 
free  from  objection  in  the  view  of  the  people  generally. 

Jlenry  C/iilds  Mentin. 
Revised  by  Samuel  W.  Abbott, 
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VOICE  AND  SPEECH.    See  Laryrue,  Physiology  of . 

VOLITION,  DISORDERS  OF.    See  Insanity, 

VOLVULUS.  See  Colon  (Surgical)  and  Intestin^il  Ob- 
struetion, 

VOMITING.    See  Emetics,  and  Stomach,  Diseases  of, 

VOMITING  OF  PREGNANCY.-By  way  of  introduc- 
tion it  may  be  assumed  that  no  more  common  source  of 
discomfort,  distress,  and  even  danger  besets  the  con- 
dition of  pregnancy  than  the  symptom  which  serves  as 
the  subject  of  this  article.  It  may  be  asserted,  also,  that 
very  few  who  have  not  experienced  it  have  any  adequate 
idea  of  how  distressing  it  may,  and  often  does,  become. 
It  is  doubtless  a  fact  that  the  nausea  accompanying,  or  at 
times  taking  the  place  of,  the  actual  vomiting  is  of  such 
intensity,  is  of  such  a  sickening  and  depressing  charac- 
ter, is  so  much  worse  than  the  ordinary  and  common  > 
place  nausea  due  to  other  causes,  as  to  be  to  many  the 
hardest  to  bear  of  all  the  trying  experiences  of  the  proc- 
ess of  maternity. 

At  other  times,  it  must  be  admitted,  the  vomiting  is 
easy,  accompanied  by  little  if  any  nausea,  and  it  is  a 
noticeable  fact  that  even  in  some  cases  in  which  vomiting 
has  been  frequent  and  persistent  for  months  the  patients 
have  held  their  flesh  and  strength  to  a  wonderful  degree. 
In  these  latter  cases  the  body  must  hold  its  own  with  a 
very  meagre  supply  of  food,  for  to  a  casual  observer  it 
would  appear  that  none  is  retained. 

It  has  been  customary  to  draw  a  line  of  demarcation 
between  the  slight  and  the  severe  cases,  or  between  those 
which  are  rebellious  to  treatment  and  threaten  life  and 
those  which  do  not.  The  former  have  been  called  the 
"  physiological "  or  "  simple  "  vomiting  of  pregnancy ; 
the  fatter  the  "pernicious,"  or  "incoercible,"  or  "uncon- 
trollable "  vomiting  of  pregnancy.  The  correctness  of 
these  descriptive  terms  will  be  called  in  question  else- 
where. 

On  the  other  hand,  Dr.  Graily  Hewitt  has  very  proper- 
ly pointed  out  the  important  distinction  which  exists  be- 
tween the  vomiting  of  pregnancy  and  the  vomiting  dur- 
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VomUliiK  or  Preff. 
Iiralleriaii  Decen. 


ftiising  enema  of  wann  suds.  Life  can  be  sustained 
vfeeks  m  this  way  when  all  else  fails, 
iciognizing  the  fact  that  mental  conditions  play  an 
HirtaQ4.  part  in  some  cases*  the  patient  must  be  cheered 
I  encouraged  at  all  times,  and  so  far  as  possible  all 
<;<\s  of  worry,  anxiety,  and  undue  care  must  be  re 

vi'd. 

Vc  now  come  to  that  class  of  cases  which  resists  all 
measures  at  our  command.    The  patient  has  reached 

s< M  ond  stage  described  above,  and  the  question  of 
» tying  the  uterus  presents  itself.  Of  course  it  is  as- 
iimI  tliat  no  one  will  lightly  decide  upon  this  last  re- 

without  good  and  sufficient  cause;  yet,  on  the  other 
(1.  tlnTi'  Is  need  to  urge  the  danger  of  too  long  delay. 
\  ided  a  faithful  trial  has  been  made  of  less  radical 
^urt's.  and  yet  in  spite  of  them  the  gravity  of  the 
ptijins  continues,  let  uo  time  he  lost  in  producing 
rti(»n,  preferably  by  emptying  the  uterus  at  one  sit- 
.  iincler  ether.  The  reastm  for  thus  urging  against 
y  lies  in  the  fact  that  even  abortion  may  fail  to  avert 
fatal  issue  if  the  third  stage  be  permitted  first  to  make 
\  •  I lea ranee.  Jiufus  A .  £%tigman, 

JLVA,  DISEASES  OF.    Sec  Vagina,  Vi^eawAof. 

ACONDA  SPRING.— Mitchell  County,  Kansas. 
»st-Ofkice, — Cawker  City.     Hotel  and  sanitarium. 

ctsH,— Trains  on  the  Central  Branch  of  the  Missouri 
fie  Railniad  stop  within  a  few  rods  of  the  hotel, 
lis  hig  spring  is  ]ocatc<i  wMthin  a  fine  curve  of  the 
ruon  iliver,  about  three  miles  from  Cawker  City,  and 
i  rh'vation  of  about  8,500  feet  above  the  level'of  the 

The  spring  is  contained  in  the  centre  of  a  huge, 
hir  mound  composed  of  hard  rock,  which  rises  to  a 
it  of  thirty  feet  above  the  surrounding  surface. 
sf>nn(;  is  sixty  feet  in  diameter,  and  is  surrounded 

nat  unil  platform  of  rock  from  eighty  to  one  hun- 

aiid  fifty  feet  wide,  and  so  nearly  circular  as  to  ap- 
us  if  artificially  cut.  The  diameter  of  the  base  of 
iioimd  is  one  hundred  and  seventeen  yards  from 

t<  1  south  and  one  hundred  and  nineteen  ^^ards  from 

0  we^t,  while  its  circumference  is  sixty -six  rods.  A 
c'oping  has  been  placed  around  the  spring,  and  this 

niountcd  by  a  light  iron  fence,  to  protect  the  water, 
itj  t«'n  rodflof  the  spring  asubstantial  hotel  and  sani* 
ji.  supplied  with  all  modern  comforts  and  conven- 
*.  lias  recently  been  erected.  The  water  from  the 
^  i.s  supplied  to  this  building  and  is  utilized  for  the 
f louses,  where  all  varieties  of  hot  and  cold  or  vapor 

will  hv  found.  The  surroundings  of  this  resort  are 
It  t  ractive.  and  the  climate  is  of  a  bracing  and  salu- 
«  cliaracter.  The  following  analvsis  of  the  water 
n:A<l.>  by  Prof.  G.  E.  Patrick,  of  the  University  of 
i-^.  at  Lawrence: 

I'nitf'd  States  gallon  contains  (solids):  Sodium 
lit*,  gr.  705.76;  senium  bromide,  gr.  0.28;  sodium 
iCo.  cr.  188.00;  magnesium  sulphate,  gr.  85.38:  so- 
hi*'i4rbonate,  gr.  20.92;  magnesium  bicarbonate,  gr. 

«':i.]fium  bicarbonate,  ^r.  31.80;  silicic  acid  and 
M  acid,  traces;  no  organic  matter.    Total,  1,120.65 
C*Hrbonic-acid  gas.  91  cubic  inches  to  the  gallon ; 
*'  trnivity,  1.017. 

\\  tkti'T  has  a  strong  saline  taste,  and  when  properly 
r.it  t.*i\  is  clear  and  sparkling.  The  analysis  shows  a 
« »f  f^reat  potency.  It  should  l>e  fully  possessed  of 
/A  1  i  t  ies  found  in  the  waters  of  this  class.    Taken  in 

<io.«H^s  it  is  said  to  stimulate  the  appetite,  to  tone 

n^'Tvous  system,  and  to  invigorate  the  spirits  and 

1  Ixxlily  condition  to  a  remarkable  degree.  It  may 
1y  recommended  in  all  cases  in  which  this  class  of 
iiixs  been  found  useful.  It  is  bottled  and  shipped 
«l<'»irecl  point.  James  K.  Ct'ook. 


-I  OO. — ( KHtmymfu,  U.  S.  P. ;  Spindle  tree,  Burning 
fit-.)  Tl»e  dried  bark  of  the  root  of  Kuouffmns 
ryureuitJucq,  (fam.  CelaMrarrtr). 

f  »li»iit  is  a  graceful  shrub  or  small  tree  of  the  Mid> 
I   Western  States,  and  is  frequently  cultivated  for 
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its  beauty.  It  is  usually  about  eight  to  twelve  feet  high, 
with  opposite,  oval-oblong,  pointed,  serrate  leaves,  and 
small,  regular,  dark  purple  flowers  in  axillary  cymes. 
Sepals,  petals,  and  st^ens  usually  four;  the  latter  in- 
serted  on  a  disc  which  extends  over  the  ovary ;  pistil 
one;  ovary  three-  to  tive-lobed  and  three-  t<)  five-celled, 
with  several  ovules  in  each  cell;  pods  deeply  lobed, 
smooth,  bright  crimson,  drooping  on  long  slenaer  pedun- 
cles. 

The  bark  occurs  in  quilled  strips  or  pieces  of  verj' 
irregular  size,  usually  WMth  a  few  fine  hair-like  roots  ad- 
hering; basrk  1-5  mm.  (/r^  ^^)  thick;  outer  surface 
ashy  or  pale  brownish-gray,  usually  with  some  small 
dark  patches,  shallowly  nssured  and  ridged,  with  a 
somewhat  scaly  and  soft,  friable  cork;  inner  surface 
whitish  or  slightly  tawny,  indistinctly  short  striate; 
fracture  short,  whitish,  or  the  inner  layer  pale-brownish 
in  bark  which  has  been  long  kept;  when  it  is  slowly 
broken,  the  fractured  ends  are  lield  together  by  fine, 
somewhat  elastic  fibres;  odor  distinct  and  character- 
istic, more  or  less  saponaceous;  somewhat  gummy  in  the 
mouth,  the  taste  sweetish,  bitter,  slightly  acrid. 

The  stem  bark,  which  is  in  lone,  tough  strips,  with  a 
dark  gray  or  blackish  cork,  should  be  rejected. 

The  constituents  of  wahoo  are  not  very  well  made  out. 
Several  resins,  oil.  wax,  and  numerous  more  ordinary 
substances  have  been  obtained  from  it,  as  well  as  a  glu- 
coside  named  eiionymin  ;  indeed,  several  **  euony mins, " 
of  somewhat  different  characters,  have  lieen  separated  by 
as  manv  chemists.  From  all  of  these,  again,  is  to  be  dis- 
tinguished the  resinoid  "euonymin  "  obtained  by  precipi- 
tatmg  the  tincture.  Of  the  latter  there  are  two  forms: 
the  ** brown,"  made  from  the  official  bark,  and  the 
green,  made  from  the  stem  bark,  the  latter  beine  inferior. 

Uses. — Wahoo  is  a  not  very  certain,  usual!}'  gentle, 
but  sometimes  griping  laxative,  with  a  reputation  as  a 
cholagogue.  It  may  be  given  in  chronic  constipation, 
or  perhaps  better  in  occasional  attacks  of  constipation 
with  dyspepsia,  heaviness,  and  symptoms  of  diminished 
hepatic  action. 

Dose  of  the  extract  {Extraetum  Euonymi,  U.  S.  P.),  1 
or  2  dgm.  (gr.  i.  ad  iij.)  in  pill  form  once  or  twice  a  day. 

Henry  11.  Husby. ' 

WALLERIAN  DEGENERATION.— The  degeneration 
which  occurs  in  the  peripheral  portion  of  a  severed  nerve 
fibre  is  known  as  the  Wallerian  degeneration.  It  is  due 
to  the  separation  of  this  portion  of  the  fibre  from  its  crir- 
responding  ganglion  cell,  and  is  usually  explained  as  re- 
sulting from  a  loss  of  trophic  influences,  the  severed  por- 
tion being  cut  off  from  the  source  of  its  nutrition.  The 
fact  that  a  nerve  when  separated  from  its  trophic  centre 
degenerates  in  the  direction  in  which  it  normally  carries 
impulses  is  known  as  the  Wallerian  law  of  degenti^ation. 
It  is  also  true  that  the  central  portion  of  a  severed  nerve 
— that  portion  which  retains  its  connection  with  the  gan- 
glion cells — undergoes  retrograde  changes;  but  these 
differ  from  the  changes  seen  in  the  Wallerian  degener- 
ation, being  more  of  the  nature  of  a  simple  atrophy. 

The  first  recognizable  change  in  Wallerian  degenera- 
tion is  a  loss  of  the  translucency  of  the  nerve  fibre.  This 
is  followed  by  a  breaking-up  of  the  myelin.  Under  the 
microscope  the  medullary  substance  is  seen  to  be  frag- 
mented into  small  lumps  or  segments  which  become  sep- 
arated from  each  other.  This  is  followed  by  a  complete 
degeneration  of  the  medullary  sheath  in  which  the  latter 
is  distintegrated  into  small  fat  droplets,  the  process  sug- 
gesting an  em  unification.  At  the  same  time  there  is  a 
great  increase  in  the  size  and  number  of  the  nuclei  of  the 
sheath  of  Schwann.  Formerly  it  was  believed  tliat  the 
neuraxones  degenerated  secondarily  to  the  changes  in  the 
medullary  sheath ;  but  it  has  been  shown  that  the  changes 
in  the  former  occur  coincidently  with  those  of  the  sheath. 
The  neurilemma  finally  becomes  filled  with  the  remains 
of  the  axis  cylinder  and  medullary  sheath,  the  fat  drop- 
lets are  taken  up  by  fat  granule  cells,  and  the  detritus  is 
in  time  absorbed  by  the  cells  of  the  neurilemma.  In  the 
neighborhood  of  the  injury  the  nerve  nuclei  become  en- 
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populated,  there  being  no  cities  of  any  size  within  tbe 
"A.  80  far,  there  has  been  no  serious  suspicion  of 
pbnid  or  other  infection  emanating  from  the  city  water 
Pply.  From  the  frequency  of  rains,  and  the  conse- 
i  tit  turbidity,  many  persons  object  to  using  the  city 
ter  oil  esthetic  grounds,  and  they  resort  to  pumps 
r  bin  and  to  springs  outside  the  city.  There  is  reason  to 
jeve,  from  investigations  made  some  years  ago  by  the 
ilical  Society  of  the  District  of  Columbia,  that  these 
tors  are  more  dangerous  than  the  less  inviting  Potomac 
rer.  Contracts  have  been  awarded  for  gravity  sand  filter 
t»,  and  when  these  are  constructed  and  in  operation  the 
,'  will  have  a  water  supnly  of  unimpeachable  purity, 
pwage,  both  house  and  street,  is  removed  bv  water 
n'B  gf .  At  present  there  are  several  mains  discharging 
tlilTorent  pointa.  Plans  are  in  progress  to  converge 
se  mains  to  a  central  pumping  statfon,  from  which  a, 
ok  Bcwer  will  convey  tiie  total  sewage  across  Anacos-' 
Hiver  and  thence  along  the  Potomac,  to  be  discharged 
>  that  stream  some  miles  below  the  city. 
'he  streets  are  wide»  varying  from  sixty  to  one  hun- 
i  and  twenty  feet,  and  are  paved,  with  few  ezcep- 
in,  with  asphalt.  The  street  plan  is  simple.  The  orig- 
topographic  map  was  designed  bv  a  French  engineer 
(T.  Major  L*Eni^t,  into  whose  hands  the  work  was 
usted  by  President  Washington.  The  centre  of  the 
1  is  the  Capitol.  Radiatins  from  the  Capitol  are 
e  streets,  one  running  nortn,  called  North  Capitol 
ot,  one  running  east,  East  Capitol  Street,  and  one 
ling  south.  South  Capitol  Street.  West  of  the  Capi- 
I  Hue  of  parks  extends  to  the  Potomac  River.  These 
its  and  the  line  of  parks  serve  to  divide  the  city  into 
sections,  denominated  the  Northeast,  the  Southeast, 
Southwest,  and  the  Northwest,  respectively.  What 
rlistinctively  named  streets  run  east  and  west,  and 
h  and  south,  intersecting  each  other  at  right  angles: 
luT  class,  called  at&nues,  intersect  the  streets  and 
other  obliquely. 

w  east  and  west  streets  on  each  side  of  East  Capitol 
tt  and  its  westward  park  prolongation  are  designated 
iie  letters  of  the  alphabet  (except  that  there  are  no  J 
X  streets),  and  the  north  and  south  streets  on  each  side 
forth  and  South  Capitol  streets  are  designated  by 
iwTH.  The  avenues  are  named  after  the  different 
'«  of  the  Union.  Streets  and  avenues  receive  in  addi> 
the  names  of  the  sections  in  which  they  are  located, 
ritv.  however,  has  extended  northwara  beyond  the 
nai  street  plan,  and,  as  no  provision  had  been 'made 
niformity  in  namlns  the  new  east  and  west  streets, 
(Icrublc  confusion  has  resulted.  Efforts  are  now 
nir  to  rectify  the  oversight.  The  intersections  of  the 
iieis  and  the  streets  afford  many  opportunities  for 
parks,  laid  out  in  triangles,  circles,  and  small 
(I  •;](.*s.  There  are  a  number  of  large  parks ;  the  total 
[i«:  area  being  somewhat  over  three  thousand  acres, 
ispicuous  feature  of  Washington  is  the  great  num- 
t'  xrpi*%  ornamenting  tbe  streets,  and  so  thick  are 
thiit  their  summer  foliage  shuts  out  the  houses  from 

mi^ht  natuiallv  be  expected  the  city  has  manv 

r  buildings.    The  most  imposing  are  the  Capitol, 

,ibniry  or  Congress,  the  Treasury,  the  State,  War 

"snvy  building,  the  Interior  Department,  thePresi- 

4  HttUiHc  (or  popularly  the  White  House),  and  the 

»ili<-i*.     The  many  other  public  buildings  are  not 

'•«  riimltv  striking  enough  to  be  named. 

•  Cupitol.  the  largest  and  most  noticeable  structure. 

It  ij^h  of  761  feet  4  inches,  and  a  breadth  varying 

ri  1  to  350  feet,  and  covers  an  area  of  158, 112  square 

TUe  central  part  of  the  building  is  surmounted  by 

ui  dome.  185  feet  6  inches  in  diameter  at  its  base; 

ri>p  ifl  Cm w ford's  bronze  statue  of  liberty,  19|  feet 

its  cn*»t  towering  287  feet  5 inches  above  the  earth. 

4  kI y  of  the  central  part  of  the  Capitol  is  built  of  free- 

thV*  two  wings  of  marble,  and  the  dome,  as  above 

.  nf   Iron.    Tbe  oomcr-stone  was  laid  September 

1 7y3.  bv  President  Washington.    The  interior  of 

ig^iniii  l^nilding,  at  that  time  only  the  wings,  was 


burned  by  the  British  in  1814.  The  present  central 
structure  was  begun  in  1818.  The  building  as  it  exists 
at  present  was  practically  completed  in  1865.  The  total 
cost  has  been  somewhat  in  excess  of  $15,000,000.  The 
Library  of  Congress,  just  east  of  the  Capitol,  is  one  of 
the  most  imposing  structures  to  be  found  anywhere.  It 
is  built  of  granite,  covers  about  three  and  three-quarter 
acres  of  ground,  .and  cost  16,847,000. 

Perhaps  the  most  striking  structure  after  the  Capitol  is 
the  Monument,  situated  about  a  mile  and  a  quarter  west 
of  the  Capitol.  This  is  a  plain,  rectanguUr,  marble  shaft, 
five  hundred  and  fifty -five  feet  five  and  one-half  inches 
high,  and  is  the  highest  stone  structure  in  the  world.  Its 
interior  is  hollow  and  is  provided  with  a  stairway  and  an 
elevator,  both  leading  to  a  chamber  just  under  the  cap- 
stone. An  excellent  view  of  the  city  and  surrounding 
country  can  be  had  from  this  point.  Many  small  monu- 
ments and  statues  ornament  the  different  parks.  Educa- 
tional advantages  are  excellent,  lliere  are  ample  pub- 
lic schools  and  the  system  of  instruction  is  good.  The 
Columbian  University  and  the  Gleorgetown  University 
are  old  institutions,  and  offer  first-class  facilities  for  ad- 
vanced instruction  in  all  branches  of  study.  The  Catho- 
lic University  of  America,  a  comparatively  new  school, 
offers  at  present  chiefly  advanced  instruction  in  theology 
and  philosophy.  The  American  University,  a  Methodkt 
institution,  is  yet  to  be  developed,  but  it  promises  to  be- 
come a  factor  of  educational  importance.  There  are  many 
smaller  colleges  and  universities  so  called.  The  scientific 
work  carried  on  in  the  different  departments  of  the  na- 
tional €k)vernment  gives  exceptional  opportunities  for 
post-graduate  work.  The  immense  libraries — the  library 
of  Congress,  that  of  the  Surgeon-General's  office,  United 
States  army,  and  of  the  other  departments  and  bureaus  of 
the  Government — afford  better  facilities  for  gaining  ac- 
cess to  the  literature  of  science  than  are  to  be  found  any- 
where else  in  this  country.  There  are  a  number  of  large 
and  well-appointed  hospitals.  From  a  political  and  from 
a  social  view-point  the  advantages  offered  by  the  city, 
being  the  seat  of  the  National  Government,  are  obvious. 

The  facilities  for  living  compare  favorably  with  the 
other  large  cities  of  the  country.  The  markets  are  well 
supplied  the  year  round  and  pnces  are  reasonable. 

Tne  climate  is  variable,  but  on  the  whole  pleasant.  A 
better  idea  can  be  had  of  it  by  consulting  the  table  con- 
tained in  the  article  on  Olimats  in  Vol.  Hi. 

W.  F.  R  PhiUips, 

WASHINGTON  SPRINGS.— Washington  County,  Vir- 
ginia. 

Post-Offiob. — Glade  Springs.    Hotel  and  cottages. 

Access.— Vift  Norfolk  and  Western  Railroad  to  Glade 
Springs  depot;  thence  two  miles  by  hack  or  carriage  to 
springs. 

This  resort  is  ensconced  in  a  delightful  location  among 
the  hills,  at  an  altitude  of  2,260  feet  above  the  sea-level. 
The  situation  is  opposite  to  and  faces  the  White  Top 
Mountain,  one  of  the  highest  peaks  in  Virginia.  Close 
by  are  the  Chilhowee  Sulphur  Springs,  Seven  Springs, 
and  Emor^  and  Henry  College.  An  excellent  hotel,  with 
provision  m  various  ways  for  the  comfort  and  amusement 
of  the  guests,  is  maintained.  The  springs  are  seven  in 
number,  and  have  an  average  flow  of  thirty  gallons  per 
hour.  The  water  has  a  temperature  of  ^V  F.  We  pre- 
sent analyses  of  the  ^  Sulphur  "  Spring  and  the  "•  Mag- 
nesia Soda-Iron  "  Spring,  by  W.  H.  Seamon,  analyst  of 
Crozet,  Va. : 

One  United  States  gallon  of  the ''  Sulphur  Spring  ^  con- 
tains (solids):  Iron  carbonate,  gr.  0.52;  calcium  carbo- 
nate, gr.  2.99;  potassium  carbonate,  gr.  0.11;  sodium 
carbonate,  gr.  0.29;  calcium  sulphate,  gr.  6.47;  calcium 
phosphate,  gr.  0.14;  sodium  chloride,  gr.  0.09;  strontium 
sulphate  and  arsenic  chloride,  traces.  Total,  10.41  trains. 
The  water  also  contains  a  certain  amount  of  hydrogen 
sulphide. 

One  United  States  gallon  of  the  Magnesia  Soda-Iron 
Spring  (Washington  Spring)  contains  (solids):  Calcium 
sulphate,  gr.  0.10;  magnesium  sulphate,  gr.  4.04;  stron- 
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UTater. 
Water. 
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»f  our  rural  people,  and  if  water  can  be  had  from  a  spot 
onveniently  near  for  general  housework,  inquiry  as  to 
111*  quality  of  such  supply  is  usually  considered  quite 
uperfluous. 

lu  some  towns  the  local  boards  of  health  determine  the 
liuimum  distance  to  bo  allowed  between  a  well  and  an 
tiit'ruented  privy  vault,  and  such  distance  is  most  com- 
loaly  fixed  at  fifty  feet.  Tiie  permitted  distance  in  at 
vist  oue  instance  is  twentv-flve  feet,  and  in  another  the 
linimum  distance  allowed  is  twenty  feet! 

That  any  such  distance  of  soil  filtration  can  protect  a 
(11  from  pollution,  provided  the  polluting  source  )>e 
»!istjuit  in  character,  is  beyond  even  hoping  for,  and 
luuy  instances  could  be  given  showing  liow  even  con- 
tiorably  greater  distances  have  also  failed. 
Two  causes  for  failure  are,  first,  overtaxing  the  purify- 
ti;  powers  of  the  intervening  soil  by  presenting  a 
>rwtunt  flow  of  more  polluting  material  than  can  be 
wiii/.id,  and  second,  the  openmg  up  of  cracks  in  the 
ibsoil  whereby  direct  connection  with  the  well  is  assured. 
Tlip  st'rious  Maidstone  epidemic  of  typhoid  was  due  to 
iv  latter  cllU8(^  An  unusual  drought  had  occurred. 
Iiioh  caused  deep  cracks  to  open  in  the  stiff  soil,  so 
(•j>  that  the  health  officer  thrust  hi.s  cane  into  some  of 
ein  without  finding  bottom.  Later  there  was  a  heavy 
II  of  rain  which  w^ashed  surface  filth  carrying  tvphoid 
(Tcta  into  these  fissures  and  produced  a  material  rise  in 
•■  ground  water.  Of  coui-se  there  was  lack  of  efiScient 
il  riltruttrm. 

It  Is  a  fnuil  error  to  fancy  that  because  a  water  has  a 
it:lit.  sparkling,  clear 'appearance  and  a  pleasant  taste, 

•  nfore  such  water  is  wholesome.  Carbonic  acid  gas 
n  hat  raustts  the  brilliancy  and  refreshing  taste  of  a 
ifund  water,  and  to  the  solvent  action  of  that  gas  is  due 
f»  clearness  of  many  waters  which  nevertheless  hold 
uh  ur<^anic  matter  in  solution.  When  it  is  borne  in 
in\  that  cjirbonic  acid  is  one  of  the  products  of  sewage 

>uiposition,  the  inference  as  to  its  possible  source  m 
'  case  of  some  well  waters  is  not  a  pleasant  one. 
It  is  often  objected  that  certain  well  waters  have  been 
u^e  for  many  years  without  bad  results  following, 
ssibly:  but  it  must  be  remembered  that  the  imbibi- 
n  of  sewage  derived  from  healthy  sources  may  be 
ite  Imrmless,  unless  it  be  in  too  concentrated  a  form, 
vv«*v€'r  undesirable  it  may  be  from  an  aesthetic  stand- 
in  t.  The  serious  part  of  it  all  is  that  the  sewage 
tich  <'c>ntaminatcs  the  well  water  may,  during  an  epi- 
uic,  suddenly  become  patliogenic  in  character,  and 
Ti  the  well  becomes  a  distributing  centre  for  disease, 
•ity  well  is  always  to  be  suspected,  and  if,  uponexam- 
tii'in,  it«  water  is  found  impure,  it  should  be  forthwith 
UrtMl  closed,  particularly  under  circumstances  such  as 

•  -2iten  invasion  of  epidemic  disease. 

Vn  excellent  way  to  determine  the  probability  of  ob- 
rioiuiblc  drainage  material  entering  a  welt  is  to  place 
uantity  of  a  solution  of  common  salt,  of  lithium  chlo> 
\\  or  of  fluorescein  at  the  point  whence  contamination 
supposed  to  come.  The  normal  composition  of  the 
U'T  being  known,  there  will  appear  an  increase  in 
iU>ricles,  a  spectroscopic  test  for  lithium,  or  a  decided 
►r^  sconce  In  tlie  water  if  there  be  drainage  from  the 
m*  in  question. 

although  of  somewhat  uncertain  reliability  as  to 
tilt  Ity,  rain  water  is  universally  looked  upon  with 
(  h  favor  because  of  its  assimied  excellence  as  to  qual- 

uttd  vet  even  a  casual  inspection  will  often  show  it 
)><*  a  long  way  from  pure»  and  it  may  possibly  be 
I«ite«i  to  an  extent  quite  surprising  to  the  collector  of 
^iupply. 

*hi>  roof  upon  which  rain  is  caught  is  a  twofold  cause 
impurity  in  the  collected  water;  first,  because  of  the 
cHhI  of  which  the  roof  is  constructed,  and,  second, 
I  use  of  the  foreign  substances  that  may  settle  there- 
in. 
i  citieft  the  amount  of  street  dust  blown  upon  the  roof 

afterward  washed  Into  the  cistern  is  much  greater 
1  is  commonly  supposed.  Soot,  excrement  or  birds 
en    a  large  item),  »llen  leaves,  and  various  mossy 


growths  are  among  the  sundry  additions  to  be  found  in 
a  roof -collected  water. 

It  is  exceedinglv  impoilant  that  every  cistern  shotild 
be  inspected  and  cleaned  frequently,  and  upon  no  point 
does  the  public  require  more  instruction  than  this. 

While  its  softness  recommends  it  for  use  in  the  laun- 
dry, and  while  the  absence  of  lime  salts  renders  it  desir- 
able for  cooking,  rain  water  is,  on  the  whole,  not  to  be 
considered  so  suitable  as  a  pure  ground  or  surface  water 
for  general  domestic  supply. 

Ics,  especially  in  America,  is  certainly  to  be  reckoned 
as  an  article  of  food,  and  the  prevalent  belief  that  water 
purifies  itself  during  the  act  of  freezing  is  so  well  fixed 
in  the  public  mind  that  the  source  whence  ice  is  har- 
vested is  in  consequence  usually  considered  unimportant. 
This  belief  is  not  without  support  in  fact,  as  we  have 
seen,  but,  like  many  another  partial  truth,  it  is  a  very 
uncertain  foundation  upon  which  to  erect  the  best  form 
of  sanitary  procedure. 

As  has  been  already  stated,  we  may  depend  upon  the 
growing  ice  crystals  mechanically  excluding  much  of  the 
germ  life  during  the  process  of  freezing,  and  such  exclu- 
sion would  appear  to  lie  between  ninety  and  ninety-five 
.per  cent,  of  all  bacteria  present  in  the  water,  or,  more 
strictly  speaking,  the  above  percentages  would  represent 
the  baicterial  purification  from  all  causes  during  freezing, 
of  which  causes  mechanical  exclusion  is  one. 

Abtificial  Purification  op  Water. — Pure  water  is 
becoming  more  and  more  difficult  for  many  of  our  towns 
to  secure,  so  that  tlie  best  that  some  of  them  can  hope  to 
obtain  is  a  polluted  water  which  has  been  efficiently 
purified  by  art.  It  is  a  question,  sometimes,  whether  it 
would  not  be  better  policy,  considering  the  rapid  changes 
in  the  density  of  population,  to  accept  a  moderately  pol- 
luted source  and  thoroughly  purify  its  water,  rather 
than  go  to  large  expense  in  obtaining  a  faultless  supply 
which  might  have  to  be  purified  in  its  turn  at  some  later 
day. 

Further,  it  must  be  borne  in  mind  that,  outside  of  any 
question  of  wholesomeness,  the  water  which  a  part  of 
our  people  are  content  to  use  at  present  will  not  be  con- 
sidered suitable  in  a  few  years  to  come.  The  tendency 
is  toward  a  general  demand  for  a  clear  and  colorless 
water,  and  water  purveyors  must  be  prepared  to  meet  it. 

Filtration  of  surface  water,  before  delivering  the  same 
for  public  consumption,  is  now  specifically  ordered  by 
the  laws  of  Germany,  and  rules  are  laid  down  for  its 
proper  accomplishment.  Such  legislation  is  not  improb- 
able in  this  country,  thus  still  further  making  it  the  part 
of  wisdom  to  anticipate  the  artificial  improvement  of 
some  waters  which  are  now  possibly  considered  beyond 
impeachment. 

The  method  of  purifying  water  on  the  large  scale 
which  deserves  first  attention  on  account  of  its  early  use 
and  wide  application  is  that  of ''slow  sand  filtration,'' 
commonly  known  also  as 

The  Englitih  FYUer-lted  System. — Briefly  described,  an 
English  filter  bed  is  a  tight  reservoir,  suitably  under- 
drained,  and  containing  some  five  or  six  feet  of  stratified 
filtering  material,  of  progressive  degrees  of  fineness,  be- 
ginning at  the  bottom  with  broken  stone  or  gravel,  and 
ending  with  an  upper  layer  of  fine  sand.  Through  the 
fine-sand  layer  the  water  slowly  and  evenly  passes,  leav- 
ing the  bulk  of  its  suspended  impurities  upon  the  surface 
to  form  the  Schmutzdeeke,  or  "  dirt  cover, '^  of  the  Germans. 

Beyond  the  mere  gradual  accumulation  of  suspended 
matter  strained  from  the  water,  this  ScfimtiUd^cke  is  in 
part  composed  of  slimy,  jelly-like  material,  produced 
through  bacterial  agency,  which  serves  to  entangle  and 
hold  bacteria  and  other  suspended  substances  of  all  kinds. 

It  must  not  be  thought,  however,  that  the  extreme  top 
layer  of  sand,  with  its  cover  of  slime,  does  the  entire 
work,  so  far  as  purification  is  concerned.  Each  grain 
of  sand  of  the  body  of  the  bed  becomes  covered  with  a 
sticky  coating  of  the  zot^gloea  jelly,  and  these  grains  col- 
lectively are  to  be  credited  with  a  large  share  of  the  re- 
sults accomplished. 

A  filter  recently  disturbed  by  the  process  of  cleaning  is 
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water.  Each  cubic  centimetre  will  contain  1  mgm.  me- 
tallic lead. 

Place  tlie  water  in  a  100-c.c.  ^'Nessler"  Jar;  add  four 
drops  of  concentrated  HC1»  followed  by  1  c.c.  of  color- 
less ammonium  sulphide,  and  match  the  tint  bj  operat- 
ing in  a  similar  manner  with  measured  amounts  of  the 
standard  lead  solution  diluted  to  100  c.c.  This  will  not, 
of  course,  distinguish  between  copper  and  loud,  but,  in- 
asmuch as  either  is  objectionable,  distinguishing  is  not 
commonly  necessary. 

In  order  to  test  the  action  of  the  water  upon  lend  jnpe^ 
permit  it  to  remain  in  contact  with  both  bright  and  dull 
leeA  (in  separate  vessels)  for  twenty -four  hours,  and  then 
examine  the  water  as  above. 

IitoN.— This  metal  is  objectionable  if  in  considerable 
quantity,  particularly  in  water  to  be  used  for  washing 
white  ffoods  and  for  dyeing.  A  knowledge  of  the  pres- 
ence of  iron  will,  moreover,  aid  in  guarding  against  an 
invasion  of  Iron-secreting  organisms  such  as  crcnnthrix. 

To  determine  its  quantity  acidify  a  stiitablo  volume  of 
the  water  witbaouaregia;  concentrate  to  100  c.c. ;  place 
in  a  100-c.c.  ''Nessler"  Jar;  add  3  c.c.  of  ammonium 
sulphocyanate  solution,  and  compare  the  depth  of  color 

SroduccKl  with  known  amounts  of  standard  iron  solution 
iluted  to  100  c.c.  and  similarly  treated  with  ammonium 
sulphocyanate  solution. 

The  standard  iron  solution  is  prepared  bv  dissolving 
0.1  gm.  pure  iron  in  a  little  HCI  to  which  a  few  drops  of 
HNOt  have  been  added,  and  then  diluting  to  1  litre. 

Alum. — When  examining  the  cffluenl  from  mechanical 
filters,  it  becomes  essential  to  determine  if  anv  undecom* 
posed  coagulant  (i.e.,  alum)  passes  into  the  filtrate.  For 
•uch  purpose  the  "logwood  test"  is  by  far  the  most 
valuable. 

Boil  some  logwood  chips  in  a  little  water  for  a  few 
minutes  and  drain  off  the  resulting  extract.  Repeat  the 
boiling  and  again  discard  the  extract.  Uoil  for  the  third 
time  about  fifteen  minutes  and  keep  the  extract  for  use. 

Place  about  100  c.c.  of  water  in  a  porcelain  dish,  add 
a  little  of  the  logwood  extract,  followed  hy  a  little  acetic 
acid.  If  even  a  trace  of  alum  bo  present  in  the  water 
a  violet  tinge  will  be  obtained,  which  will  not  be  dis- 
charged upon  addition  of  the  acetic  acid.  A"*  blank** 
should  always  be  run  for  comparison.  The  logwood  ex- 
tract is  reliable  but  for  a  short  time,  especially  if  exposed 
to  air.  It  is  never  safe  to  trust  it  when  more  than  a  day 
old. 

Logwood  for  this  test  cannot  be  readily  purchased, 
that  obtainable  from  the  druggists  l)eing  absolutely 
worthless.  The  best  method  of  obtaining  it  is  person- 
allv  to  bore  the  chips  from  the  centre  of  the  log. 

When  examining  the  filtrate  from  a  mechanical  plant 
by  the  logwood  test,  it  would  be  well  to  take  the  alka- 
linity also. 

If  the  filtrate  be  alkaline  free  alum  cannot  be  present, 
and  the  logwood  reaction,  if  then  found,  is  due  to  parti- 
cles of  AU(OH)a  passing  the  sand  bed  and  becoming  dis- 
solved in  the  reagents  employed. 

Lacinoid  should  be  used  as  the  indicator,  as  methyl- 
orange  does  not  indicate  an  acidity  due  to  alum. 

BACTERIOLOGICAL  EXAMINATION  OP  WaTEII. — For  the 

accomplishing  of  the  determinations  that  arc  here  pro- 
posed, the  following  culture  media  should  be  carefully 
prepared  and  kept  ready  at  hand. 

Jhuillon.-^Tnke  one  pound  of  lean  beef,  chop  it  fine, 
and  let  it  soak  overnight  in  700  c.c.  water  in  a  cool 
place.  Strain  through  a  cloth  with  the  aid  of  gentle 
pressure  and  make  up  to  1  litre  with  water.     Add  10 

f:m.  of  peptone  (Witte's)  and  5  pm.  of  common  salt, 
leat  in  a  (louble- walled  "*  oatmeal -boiler  **  until  the  added 
tngr€>dients  are  dissolved.  Should  the  medium  not  be 
clear,  cool  somewhat,  add  the  white  of  an  egg,  bring  to 
a  boil  without  stirring,  and  filter  while  hot. 

The  proper  reaction  of  the  finished  medium  should  be 
about  4- 15  (i.e.,  an  acidity  equal  to  what  would  be  pro- 
duced nv  the  addition  of  16  c.c.  of  normal  hydrochloric 
acid  to  1  litre  of  the  medium  made  neutral  to  phenol- 
phthalein). 


In  order  to  secure  such  a  reaction  place  5  c.c.  of  the 
medium  in  a  porcelain  dish,  add  45  c.c.  distilled  water 
and  1  c.c.  of  a  solution  of  phenol pbthalein  (0.5  gm. 
phenolphthalein  in  100  c.c.  of  fifty-percent,  alcohol). 

Titrate  to  the  neutral  point  with  N/20  NaOH  or  with 
N/20  HCI  (the  former  will  be  the  solution  most  commonly 
required),  and  from  these  data  calcuhite  the  amount  of 
normal  HCI  required  to  be  added  to  the  bulk  of  the  me- 
dium in  order  to  bring  it  to  the  desired  degree  of  acidity, 
namely,  -4-  15. 

The  said  normal  acid  having  been  added,  the  *'bouil 
Ion**  is  placed  in  test  tut)es  plugged  with  cotton  or  in 
flasks  similarly  closed ;  the  cotton  plug  is  then  covered 
with  a  small  sheet  of  **  tinfoil  **  to  prevent  evaporation, 
and  sterilization  is  accomplished  by  heating  in  an  **Ar 
nold's  sterilizer**  for  twenty  minutes  on  three  successive 
days. 

Sterilization  may  be  accomplished  by  a  single  heating 
in  an  autoclave  to  fifteen  pounds  pressure  for  fifteen 
minutes. 

Keep  the  "stock  boidllon**  and  all  other  stock  media 
in  a  cool,  dark  place. 

Nutrient  Gelatin. — Take  one  pound  of  lean  beef,  chop 
it  fine,  and  let  it  soak  overnight  in  700  c.c.  distilled 
water  in  a  cool  place.  Strain  through  a  cloth  and  make 
up  to  one  litre  with  distilled  water.  Add:  Gelatin 
(best  French).  120  gm  ;  peptone  (Witte's),  10  gm. ;  com- 
mon salt,  6  gm.  Heat  in  a  double-walled  **  oatmeal- 
boiler**  at  a  temperature  between  85^  and  40*  C.  until  all 
is  dissolved.  Add  the  white  of  one  egg,  previoujilv 
sliaken  up  with  al)out  its  own  bulk  of  water,  and  stir 
thoroughly.  Heat  as  rapidly  as  possible  to  boiling,  stir- 
ring occasionally.  Cover  the  mixture  and  keep  the 
water  in  the  outer  vessel  boiling  during  fifty  minutes. 

Filter,  with  the  use  of  the  hot-water  funnel.  Place 
5  c.c.  of  the  filtered  medium  in  a  porcelain  disJi:  dilute 
the  same  with  45  c.c.  water;  titrate  with  N/20  NaOH 
solution,  as  in  the  case  of  the  preparation  of  ^bouillon,** 
and  from  the  data  so  obtained  calculate  what  addition  of 
normal  HCI  should  be  made  to  the  main  bulk  in  order  to 
carry  its  reaction  to  the  desired  point,  namely,  -f  15. 

Pour  the  finished  jellv  into  "  Miquel  **  flasks  or  test 
tul)es  (10  c.c.  in  each).  Plug  tiie  vessels  with  cotton  and 
sterilize  them  in  an  Arnold's  sterilizer  for  twenty  minutes 
on  three  successive  days  or  by  a  single  heating  in  an 
autoclave  at  fifteen  pounds  pressure  for  fifteen  minutes. 

tiugar  B(7f/f7^n.— Prepared  the  same  as  the  oidlnary 
''bouillon  ** except  that  10  gm.  of  pure  glucose  are  added 
with  the  peptone  and  salt.  Its  reaction  should  be 
neutral. 

Inasmuch  as  the  high  temperature  of  the  autoclave 
might  partlv  decompose  the  sugar,  it  is  better  to  stcHllze 
in  the  Arnold's  sterilizer  for  twenty  minutes  on  three  suc- 
cessive days.  The  best  vessels  in  which  to  store  **  sugar 
bouillon  **  are  the  "*  Smith's  fermentation  tubes  **  in  which 
it  is  to  be  used. 

Hugar  Oeltttin, — Prepared  like  nutrient  gelatin  except 
that  10  gm.  of  pure  glucose  are  added  with  the  other 
ingredients.  Sterilize  in  the  Arnold's  sterilizer  for 
twenty  minutes  on  three  successive  days*  It  to  best  kept 
in  test  tubes  plugged  with  cotton;  10  c.c.  in  each  tube. 

Agar-agar. — Altiiough  plute  cultures  for  water  exami- 
naticm  are  best  made  by  the  use  of  **  nutrient  gelatio,"  ii 
is  sometimes  convenient  to  employ  a  medium  witli  a 
higher  molting  point.  It  must  be  note<],  however,  that 
'"counts**  of  colonies  growing  upon  agar  must  not  Ix* 
compared  with  those  upon  gelatin;  the  lattC'r  medium 
being  more  favorable  to  an  incretLficd  growth. 

To  make  1  litre  of  agar-agar  take-  A.  Chopped  ineiit. 
600  gm. ;  water,  500  c.c.  Mix  and  place  in  cool  place 
overnight,  then  strain  through  cloth.  Add;  Peptuoe* 
(Witte*8),  10  gm. ;  common  salt,  0  gm.  B.  Agar-agar, 
12  gm. ;  water,  500  c.c. 

place  B  in  autoclave,  run  up  to  about  thirty  pounds 
of  pressure,  put  out  flame,  and  allow  to  cool  until  below 
100*  C.  lH»fore  opening.  Let  tlie  solution  of  apiroool 
still  further  to  about  75*"  C,  and  then  mix  A  and  B. 
Bring  to  a  boil  for  about  three  minutes,  neutraUze,  aiKl 
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tnbes  1  c.c.  of  the  incubatpf]  culture  obtained  in  3.  and 
ke(»p  in  the  dark  at  room  temperature. 

B.  Cfdi  co«i;;ulates  milk  in  from  one  to  three  days. 
Other  forms  itsiially  take  more  time. 

6.  If  intK'iilatious  from  the  colonies  obtained  in  4  be 
examined  as  -lianginff-drop"  cultures,  the  bacilli  will  be 
found  to  Ik*  motile  if  thej  l^e  B.  eoli.  This  motility  may 
be  manifestefl,  however,  by  only  a  portion  of  the  bacilli 
present  in  the  field,  and  its  intensity  will  be  far  less  than 
that  shown  by  the  typhoid  bacilins. 

7.  Add  2.0  c.c.  of  the  water  to  a  flask  of  "nitrate  solu- 
tion ^  and  f»lace  in  the  incubator  for  three  days.  Test 
the  contents  of  the  flask  at  the  end  of  that  time  for 
"nitrite." 

B.  oM  rerluces  the  citrate  to  nitrite. 

A  moment  can  be  properly  spent  here  upon  the  often 
broai'heil  Uipic  of  the  reco^ition  <if  the  typhoid  germ  in 
water,  and  also  a  word  added  with  reference  to  the  diag- 
nrmtic  Talue  of  the  demon.st ration  of  the  presence  of 
Bar  ill  ft »  CfAi  commvnist. 

Laws  and  Andrewes,  in  their  report  to  the  London 
County  Oiuncil,  show  that  the  chance  of  discovering  B. 
tytth/f^'iM  in  sewage  is  exceedingly  small.  They  entirely 
failcfi  to  find  it  in  London  sewage.  Finally,  they  exam- 
ined the  sewage  flowing  (without  disinfection)  from  the 
Eastern  Hospital  at  Homeston.  which  same  received  the 
-dejections  of  forty  typhoid  patients.  Out  of  a  whole 
series  of  simples  examined  from  this  latter  source,  only 
two  colocies  of  B.  ttfphotu*  were  differentiated  with  cer- 
tainty. 

A  similar  experience  lias  been  recorded  by  practically 
all  the  recent  observers,  and  consequently  search  for  the 
typhoid  germ  in  water  is  becoming  very  unusuaL 

The  present  |)osition  of  this  question  is  tersely  summed 
up  by  Dr.  W.  i\.  Welch,  of  Johns  Hopkins  University: 
"The  most  which  can  be  expected  is  the  determination, 
not  of  the  actual  presence  of  the  typhoid  bacillus,  but  of 
the  possibility  or  probability  of  its  presence.  Our  prin- 
cipal guide  at  present  in  drawing  conclusions  as  to  Uie 
|K>ssible  presence  of  the  typhoid  bacillus  in  suspected 
drinking-water  is  the  recognition  of  fiecal  iMCteria,  and 
more  particularly  of  members  of  the  colon  group." 

With  regard  to  the  diagnostic  value  of  the  colon  group 
as  siipplymg  the  much-needed  **  index  of  fofcal  pollu- 
tion." it  must  be  stated  tliat  the  group  is  widely  distrib- 
uted, and  is  often  found  in  waters  that  a  "sanitary  sur- 
vey "  would  unquestionably  pronounce  pure;  but  it 
cannot  be  denied  that  its  persistent  presence  in  large 
numliers  is  an  indication  of  pollution  that  must  not  be 
overlrK)ked;  and,  moreover,  the  proof  of  its  absence 
servers  materially  to  aid  in  formulating  an  opinion  con- 
<'eming  the  purity  of  a  water. 

It  is,  of  coiirs^f.  possible  to  proceed  much  further  than 
has  lieim  here  outlined  in  the  bacteriological  examination 
of  water,  but  for  routine  work  it  is  doubtful  if  it  pays  to 
go  beyond  the  tests  alread}'  given.  Moreover,  it  should 
be  said  tliat  to  make  such  tests  of  real  value,  they  should 
be  comparative  in  character;  and  the  interpretation  of 
results  should  lie  lia.sed  upon  data  furnished  by  closely 
related  local  standards. 

**  Microscopical  "  exumination  of  water  has  for  its  ob- 
ject the  study  of  such  suspended  material,  whether 
organized  or  not,  as  may  Ix;  examined  directly  without 
the  intervention  of  the  **C!dture"  methods  required  for 
Iwicteria.  Plants  and  animals,  dead  or  alive,  amorphous 
organic  material  and  inorganic  particles  of  all  kinds,  arc 
<'Iassified  and  their  numbers  estimated  by  this  form  of  in 
vestigation.  It  is  of  especial  value  in  delcrmining  the 
cause  of  those  disagreeable  odors  and  tastes  which  occur 
in  stored  water  from  the  abundant  growth  of  certain 
small  aquatic  plants.  Concentration  of  the  water  sam- 
ple is,  of  course,  necessary  in  order  to  make  a  proper 
examination  possible,  and  this  end  is  accomplished  by  a 
mo<liflcation  of  the  original  Sedgvvick-llafter  apparatus. 

This  is  a  glass  cylinder  two  inches  in  diameter,  termi- 
nating in  a  conical  base.  The  small  cylindrioal  prolonga- 
tion of  the  cone's  apex  is  two  and  one- half  inches  long 
and  one-half  inch  in  diameter.     A  perforated  rubber 


stopper,  with  its  bole  covered  by  a  disc  of  fine  bolting- 
cloth,  is  fitted  to  the  smaller  end  of  the  funnel  and  about 
three- fourths  inch  of  carefully  screened  fine  sand  (be- 
tween eighty  and  one  hundred  mesh)  is  poured  into  the 
narrow  tube  and  wet  down  with  distilled  water.  From 
250  to  500  c.c  of  the  water  under  examination  are  now 
permitted  to  filter  through  the  sand.  After  the  water 
has  run  through,  the  sand  with  the  material  strained  off 
by  it  is  washed  into  a  test  tube  by  5  c.c.  of  distilled 
water  delivered  from  a  pii>ette.  The  organisms,  sinking 
in  the  test  tube  much  more  slowly  than  the  sand  grains, 
may  be  decanted,  with  the  water  in  which  they  float, 
into  a  second  test  tube.  From  this  decanted  portion, 
after  agitation,  1  c.c.  is  delivered  by  a  pipette  to  a  cov- 
ered ** counting  cell,''  which  it  completely  tills.  The  ob- 
jects discorcred  in  this  counting  cell  will,  if  midtipHed 
by  five,  five  the  total  number  originally  existuig  in  the 
entire  volume  of  water  filtered. 

It  is  manifestly  impossible,  in  an  article  such  as  this, 
to  dwell  at  length  upon  the  very  extensive  subject  of 
nucniscopic  examination ;  therefore  for  purposes  of  ^n- 
eral  differentiation  recourse  must  he  had  to  the  writings 
of  biologists  who  have  made  such  work  a  specialty. 

WiUiam  P.  Mason, 

WATER-GAS,  POISONING  BY.— Water  gas  is  a  mixt 
ure  of  carbon  monoxide  and  hydrogen  with  some  nitro- 
gen and  carbon  dioxide,  obtained  by  the  action  of  steam 
on  highly  heated  carbon  (e.g.^  coke  or  anthracite).  It  is 
nearly  odorless  and  bums  with  non-luminous  flame.  For 
use  as  an  illuminant,  it  is  enrichi*d;  that  is,  charged  with 
hydrocarbons  from  petroleum  or  bituminous  cotd.  In 
this  form  it  has  come  into  extensive  use.  Owing  to  the 
highly  poisonous  character  of  carbon  monoxide  as  com- 
parea  with  the  hydrocarbons  that  form  the  bulk  of  the 
older  '^coal  gas.**  a  great  increase  in  fatalities  from  the 
inhalation  of  illuminating  gas  has  been  miticed  in  the 
mortality  statistics  of  late  years.  The  characteristic 
effect  of  carlion  monoxide  is  its  affinity  for  haemoglobin, 
with  which  it  forms  a  compound  that  cimnot  be  broken 
up  by  free  oxygen.  Hence,  even  a  small  amcmnt  of  car- 
bon monoxide  in  the  inspired  air  will  cause  a  steady 
accumulation  of  the  toxic  material  until  so  much  of  the 
haemoglobin  is  rendered  inactive  that  death  results  from 
a  chemical  asphyxia.  The  symptoms  are  marked  mus- 
cular weakness,  rapid  pulse,  flushed  face,  and  a  strong 
tendency  to  sleep.  The  blood  becomes  abnormally  red, 
the  breathing  L«comes  stertorous,  and  the  patient  dies 
from  failure  of  respiration.  If  the  patient  be  rescued  be- 
fore the  condition  is  far  advanced,  the  return  to  con- 
sciousness is  slow,  even  under  treatment,  and  a  fatal 
result  {torn  brain  disease  may  yet  occur.  In  advanced 
cases,  red  spots  are  noted  on  the  skin.  The  blood  putre- 
fies much  more  slowly  than  normal  blood.  The  fatal 
period  is  somewhat  uncertain,  but  may  be  several  hours. 
The  treatment  is  not  satisfactory.  Artificial  respiration 
does  little  good.  Inhalation  of  oxygen  under  pressure 
has  been  proposed,  but  this  method  does  not  promise 
much.  Transfusion  of  blood  has  been  successful  in  ex- 
periments on  animals.  Qood  results  have  l>een  claimed 
for  the  administration,  by  the  stomach  and  hypodermi- 
cally,  of  hydrogen  dioxide,  but  this  seems  doidttful.  Hot 
applications  should  be  used  to  restore  normal  tempera- 
ture. The  bright  redness  and  slow  putrefaction  of  the 
blood  are  important  post-mortem  data.  Several  chemi- 
cal tests  have  been  proposed,  but  they  are  not  very  satis- 
factory in  actual  practice,  as  ordinar}'  illuminating  gas 
contains  several  active  substances. 

Henry  Leffmann. 

WATSON'S  SPRINGS.— Greene  County,  Georgia. 

Post-Office — Maxeys  boarding-houses  and  Ci>ttage8. 

These  springs  are  located  eleven  uules  north  of  Greens- 
])oro,  on  the  Georgia  Railroad,  and  eight  miles  west  of 
Mixey's  Depot,  on  the  Athens  branch  of  the  Georgia 
Kailroad.  The  group  is  one-quarter  of  a  mile  from  tlie 
Oconee  River,  which  will  be  navigable  at  this  point 
when  the  government  works  on  the  river  arc  completed. 
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liv  springs  are  reached  by  private  cooveyance  from  the 
oints  above  mentioned.  The  scenery  in  the  neighbor- 
()(h1  of  the  springs  is  varied  and  tlie  climate  delightful. 
ju  temperature  rarely  falling  below  the  freezing  point 
\  wiuter  or  rising  above  90*  F,  in  summer  (95°  F.  is  the 
iirlii'st  trmperature  known).  The  springs  are  four  in 
umiUt.  viz.:  the  "Sulphur"  Spring,  the  ** Chalybeate,** 
IP  "Alum."  and  the  '*lce"  Spring.  The  following  par- 
il  unulysis  of  two  of  the  springs  was  made  some  years 
:<•  by  l)r.  J.  R.  Duggan: 

TiiJSnlpUur  Spring  contains  calcium  carbonate,  potas- 
\i\\]  ctiibonale,  iron  carbonate,  potassium  sulphate,  so- 
il in  sulphate,  sodium  chloride,  silicic  ucid,  hydrogen 
lphi(li>  gns,  and  carbonic  acid  gas.  The  temperature 
the  wafer  is  69'*  F. 

T\u:  Chalybeate  Spring  contains  iron  carbonate,  mag- 
siuni  carbonate,  sodium  chloride,  potassium  sulphate. 
Icium  sulphate,  and  silica.    The  temperature  of  the 
iKT  is  01 '  F. 
The  ""  Ice  "spring  lias  not  been  analyzed,  but  its  waters 


more  than  forty  boarding-housc^s.  In  addition,  the 
houses  of  private  citi/ens  are  often  thrown  open  to  visi- 
tors. Among  the  best-known  hotels  aie  the  Fountain 
Spring  House,  which  accommodates  800  guests,  the 
Park,  300;  the  Spring  City.  250;  National.  160;  Terrace. 
100,  etc.  Most  of  the  hotels  maintain  bands  during  the 
season.  Open-air  public  concerts  are  also  given  morning 
and  evening.  There  is  one  theatre  in  the  place  l)esides 
two  public  halls.  The  Fox  River  runs  tlirough  Wauke- 
sha, and  is  large  enough  for  row  boats.  This  is  a  region 
of  lakes,  there  being  no  less  than  thirty -six  in  Waukesha 
County,  the  most  remote  being  only  eighteen  miles  dis- 
tant. The  lakes  are  surrounded  by  hotels  and  cottages, 
and  during  the  summer  they  constitute  a  vast  picnic 
ground.  The  prime  attraction  of  Waukesha,  however, 
IS  found  in  the  great  group  of  mineral  springs  located 
here.  The  waters  of  these  springs  are  chiefly  alkaline, 
chalybeate,  and  calcic.  They  have  become  known 
throughout  the  United  States.  Following  are  analyses 
of  some  of  the  most  important: 
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il('li;rlitfu11y  cold  and  refreshing  and  palatable  at  all 
>  '4.     The  sulphur  and  chalybeate  springs  yield  about 

irallon  of  water  per  minute.  Their  waters  are  stated 
•<•  highly  emcacious  In  rheumatism  and  dyspepsia,  and 
I'tial,  cutaneous,  and  blood  diseases. 

James  K.  Crook, 

WAUKESHA    MINERAL     SPRINGS.  — Waukesha 

niy,  Wisconsin. 

"^t-Okkicb. — Waukesha.     Hotels     and     boarding- 

(  r  Kss. — ViA  Chicago  and  Northwestern,  Chicago, 
\  till kee,  and  St.  Paul,  and  Wisconsin  Central  Rail- 
I.      An  electric  line  is  also  being  built  from  Miiwau- 

\iiikoMlia.  the  county  seat  of  Waukesha  County,  is 
tt<]  sixteen  miles  ^est  of  Milwaukee,  and  ninety - 
t  iiiilf'S  northwest  of  Chicago.  The  elevation  here  is 
It  H(H)  feet  above  tide- water.  The  surrounding  eoun- 
>«  «*f  a  iH)lliugcliaracter,  well  w*ooded  and  has  a  sandy, 
<1  ly  s<i!l.  The  mitural  advantages  of  the  place  liave 
•  '  U  n  general  societv  centre  of  the  Northwest  during 
siininier  season.  I^he  usual  population,  of  al»out 
r-foiir  hundred,  is  increased  during  the  hot  months 
<iie  than  ten  thousand.  In  the  year  1895  there  were 
liiitiilrc.^  and  forty -three  clear  days,  one  hundred  and 
V  partially  cloudy,  and  ninety-two  cloudy  days, 
summer  weather  is  usually  of  a  delightful  character, 
« prito  free  from  days  of  oppressive  heat.  The  aver- 
unnitul  rainfall  frfim  18U2  to  1895.  inclusive,  was 
?    inche?».     The  village  rontainn  elei'en   liotels  and 


Other  well-known  springs  at  WaukislmurL'  the"  White 
Rock,"  "Glen."  -Iloreb,"  "Gibson,"  "Si loam,"  "Mineral 
liock,"  and  "Vitaqua."  It  will  be  observed  that  the 
principal  ingredients  of  all  these  waters  is  the  bicarbon- 
ate of  magnesium.  Their  action  in  the  sy.stem  is  antacid, 
mildly  Uxative after  continuous  use,  and  diuretic.  They 
have  a  useful  application  in  dyspepsia,  abdominal  en- 
gorgement, Bright's  disease,  dial>etes,  and  bladder 
troubles.  Some  of  them  are  excellently  adapted  for  table 
use.  James  K.  Crook. 

WAX;  BEESWAX.— (Ofm  Flam.  U.   S.  P.,  B.   P.. 

P.  G.);  A  peculiar,  concrete  substance,  prepared  by 
ApiHtnellifca  L.  (Ord.  llymeiufptera). 

Wax  is  an  animal  product  secreted  by  bees  under  the 
rings  of  the  abdomen,  where  it  accumulates,  when  the 
insects  are  comb-making,  in  scales  or  flakes.  These 
flakes  are  disengaged  by  the  bees,  and,  with  jaws  and 
legs,  moulded  into  that  remarkable  structure,  the  honey- 
comb. It  appears  to  be  an  analogue  of  the  sebaceous 
secretion  of  the  skin.  The  wax  is  obtained  by  depriving 
the  comb  of  its  honey  by  draining  and  pres.sing.  and  is 
purirted  by  melting  one  or  more  times  in  boiling  water 
and  cooling.  It  is  then  melted  and  cast  in  large  solid 
cakes. 

Wax  is  too  familiar  to  need  description,  were  it  not  for 
its  very  frequent  adulteration,  which  unfortunately  is 
not  always  easily  detected.  The  Pharmacopo^ial  descrip- 
tion and  tests  are  as  follows:  "A  yellowish  or  brownish- 
yellow  solid,  having  an  agreeable,  honey -like  odor,  and  a 
faint,  balsamic  taste.     It  is  brittle  when  cold,  but  be- 
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•-omn  plutic  br  tbe  beat  of  tbe  hand. 
fiS'-M"  C.  (145.4-147.2°  F.).  and  coDgeaU  n 


It  mells  at 
la  with  a  smooth 
and  level  surface.  Specific  gravity.  O.IKHMI.MT.  It  ia 
insoluble  in  water,  but  soluble  in  35  parts  of  etber  and  in 
II  parts  or  cblonifonn:  n}»o  soluble  in  tbe  oil  of  turpen- 
tine and  in  Bxtd  or  volutilc  oils.     Cold  sicnbo]  dissolres 


it  only  partiv,  but  it  i) 
inip  ftWilwil  "     Ttntt^l 


n  boil- 


ing alcobol.  Boitetl  witU  a  nolution  of  soda,  wax  does 
iiiit  nponify  like  tbe  fals  and  resins,  and  tlieir  mixture 
witb  wax  can  lie  detected  in  lliis  way;  if  tlic  liquid  so 
Imiled.  after  the  wax  has  been  sepaiated  bj  cooliiig.  re- 
mains turbid,  or  kIvcb  a  precipitale  wlieti  acidulated  with 
bydroehloric  acid.  fat.  resin,  soap,  or  something  of  that 
kind  Is  prcseot.  ~  It  !i  gm.  of  wax  be  heated,  in  a  Ifask 
for  Hftcvn  minutes,  with  M  gm.  of  sulphuric  acid,  to  180° 
C.  (1120'  F.).  and  the  mixture  diluted  with  water,  no 
solid,  wax-like  body  should  separate  (alisence  of  par- 
affin).' 

Tbe  composition  of  wax  in:  Crrin,  an  ether  of  cerotlc 
add  and  ceryl  alcohol,  q 'jj  [  O,  ten  per  cent. ;  and 
myriein,  an  ether  of  palmitic  acid  and  myricyl  alcohol, 
c!'h"''['^'  "'"'■■'^  P^''  **"*■  ("  Encyclopiedia  Bri- 
tannica"),  together  with  traces  of  coloring  and  aromatic 
•ubfltanccs.     White  wax  {Cen  Alhn,  U.  H.  P.)  is  jellow 


they  were  frequently  employed  as  weights,  and  the  inti- 
mate relaUons  which  wdghta  aud  coins  susiaiued  to  each 
other  are  shown  by  tbe  use  of  tbe  same  words  to  deug- 
nate  unita  of  weivht  and  monetary  unita,  as  " drachnmL," 
"liTre,"  "pound, mark,"  etc. 

Conunerciul  intercourse  between  different  ( 
helped  to  spread  tbe  various  weights, 
money  from  one  countrv  to  another;  but  in  ihc  alisence 
of  proper  governmental  regulation,  and  in  consequence 
of  nationaf  prejudices  and  conHicling  interests,  the  sys- 
tems and  unitasuffered  changes  which  created  confusion. 
The  name,  or  very  similar,  names  were  given  tn  units  of 
differing  valuea,  and  different  methods  of  niibdiviaion 
increased  the  diversity.  This  chaotic  condition  of  the 
weights  and  measures  of  the  civilised  world  is  sufficient- 
ly shown  in  the  following  tablts: 


POEHDB  A 
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und  sunlight,  being  also  frequently  watered.  It  may 
also  be  bleaclnti  by  the  less  desirable  method  of  treat- 
ment with  the  oil  of  tilrpcntlneor  some  chlorine  solution. 
It  is  a  yellowish- white  solid,  somewhat  trunsliiccnt  in 
thin  layers,  baviiifc  a  slightly  rancid  o<1or  and  un  insipiU 
ixHtJ'.  answering  otliirrwiiw  ntsrly  to  the  description  and 
leKts  Kiven  atxivc. 

Action  asd  11»k*. — Wax  is  Insidulile  in  the  body,  and 
ilicreforc  exerts  only  a  mechanical  action  upon  it.  Its 
in<e  Intcmutly  is  entirely  obsolete.  Formerly  it  was  ocot- 
•iioiially  rcconimi-ndi'd  fiir  diurrhu-a  or  dysentery,  and 
later,  as  a  pill-coating.  Its  plasticity  and  very  great 
permanence  make  It  useful  as  a  temporary  tooth-tilling 
where  llic  cavities  are  ti'iider  und  awny  from  Ihc  griu<l- 
itig  aiirfftces.  Its  priiiriiwl  employment  in  niedirine. 
however,  is  us  acoiiiponcnt  of  ceratj'H  (which  derive  tlii'ir 
nimie  from  it),  iilaslern.  and  rilntments,  to  which  it  gives 
diirabiliiy  uikI  conristi'ncc.    It  is  perfwTtly  iiti irritating. 

The  most  important  uses  of  wax  are  ceremonial  and 
diimcatic— cniTKllirH  und  nieclianieal  nioulditig  und  miNlel' 
ling. 

Ai.I-iK.i)  Mi'BHT.tSt^KH.— ChtneM!  wax,  necreted  by  (,'oc- 
cu9  cerlferiia  u|><>n  a  Chini-M-  uHli:a  liunl.  tranhlucent. 
■[HTniaceti-like  siilintuncf-;  Junanesc.  from  the  Kiirfuce  of 
liie  fruits  of  sevenil  siHf.ies  of  Hhiis;  baytierry  wux  anil 
neverai  oilier  vegelahli!  products.  Bee  alMO  Sfiermiifeti. 
W.  P.  Ihllai. 


WAXY  DCOENERATION.    S-i-.- 


nului'l.  mid  .Xiriim*. 


WEIGHTS  AND  MEASURES.-IiHlnnccs  and  im-u-suros 
of  rapacity  are  brought  into  cimstant  line  in  clieiMislry. 
pharnmcy.  and  mi^llcliic.  Meiins  for  the  uccuniii-  di-tt'r- 
mination  of  values  are  inilivpc-nsuhle  to  science,  inilustry. 
and  commerce,  and  the  development  of  wientilic  metrol- 
ogy is  a  concomitant  of  advancing  civilixulion, 

Oi.D  Wkihiitb  asi>  MKAHrltKn.— Theexpriwionsusiil 
in  Hncient  writlnga  to  indicate'  size,  or  tiiiuntily.  liie  old- 
est units  of  meoMure.  and  tlie  origin  of  deeinml  urith- 
niclie,  all  have  rcfi-rence  to  the  human  iHidy  und  its 
members.  Bulk  was  nH-Bsiired  by  annfiiK  'liumlfuls, 
pinclies:  linear  lueaHiire  wns  I'xpn'sscd  in  such  Icrmf  un 
"tlie  height  of  a  ronii,"  llie  tutlioin,  xtHile.  fomirni  (cii- 
l)it).  foot,  hand,  |)alni.  linger.  tliuinU.  imil:  tln'  oldest 
cxpresfuons  of  weight  luul  refcri'ncc  to  Inadn  or  Imnlens; 
and  decimal  arithtuetic  Imd  Its  origin  in  thi'  iiunilx:r  ot 
lingers  on  the  human  liaiid.  Heeds  were  Int^T  uxed  as 
stiindanis  of  comparison  for  the  deli-rniimitioti  of  weiglil. 
and  also  for  linear  measure ;  the  "karat  "  ami  tlje  ~  gniiii  " 
iiiiginated  in  tills  muiiiier.     Wlicn  coIiih  were  introduced 

!i»4 


■ilOlrUlly  rccofintxrd  by  rnuDy  ptiBrmacnpielu.  anvons  <rtili'li  ««re 
lliiw  ot  Kfirembent.  f'lnlaDd.  Hnmburfr.  PcbleaHle-Uoineln.  Duvd* 
inilllury  ptmrmBvopieta  ot  IMU),  Buden.  Huuiver.  Haae,  Brvniai. 

The  ounces,  draclims.  and  scruples,  of  course,  varied 
as  much.  The  pound  wus  generally  subdivided  into  13 
ounces;  but  somctimesinlo  Iti;  the  ounce  into  t)  drachms, 
but  one  of  Iliem  into  Ifl;  the  scruple  into  20  grains,  but 


ViRvi.va  vii.ui 
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tiaximv S83 

Fninktiirifl.  M at 

BruiWH'li'k 181 

WOiloiiilieni  and  llamburs 2H 

H«wMKut.Hi-i«Mll tfB 

Bavnria 2wl 

Hiinciver. 218 

pniwia  nibi•iaMli\\\\\y/^y^'.'///^y^y////////^\\\'.'.'.'.  3i» 

Austria 316 

l-arli Sft 

In  Engliitid  iilone  tlierc  hiivc  liCL-n  four  different  kinds 
ofu'illons.  qmms.  und  i>ints. 

I.i'gislation  relutiu;.'  to  wci^'lils  and  measures  aime<]  to 
fix  the  values  of  e.\istiug  units  soaa  to  prevent  variation 
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tion  as  well  as  of  weights,  measures,  and  money.  Not- 
withstanding the  universal  inclination  of  the  untutored 
human  mind  to  count  upon  the  fingers  and  toes,  and  de- 
spite the  universality  of  the  decimal  system  of  numeration 
as  the  result  of  that  primitive  instinct,  mankind  did  not 
adopt  decimal  division  and  multiplication  in  regard  to 
measurements  of  length,  surface,  volume,  weight,  money, 
or  lime;  but  the  subdivisions  and  multiples  adopted 
were  by  2,  4,  8.  16,  and  32,  and  by  8,  12,  24,  and  60. 

The  number  12  has  been  recommended  as  a  perio<iical 
number,  because  it  is  evenly  divisible  by  2.  3,  4,  and  6; 
and  8  has  been  proposed,  because,  without  being  either 
too  small  or  too  large,  it  is  the  cube  of  2,  which  is  the 
smallest  number  above  the  unit;  one-half  of  8  is  the 
square  of  2.  and  three  successive  divisions  by  2  gives  1 
as  the  last  quotient. 

Octonary  notation  would,  of  course,  be  quite  as  easy  as 
decimal  notation,  and  more  natural.  It  would  require 
but  eight  figures  including  the  cypher;  two  figures 
would  be  used  to  write  eight,  and  three  figures  to  write 
eight  times  eight,  etc.,  and  we  Avould  have  an  octonal 
point  instead  of  the  decimal  point. 

To  show  the  most  common  subdivisions  of  weights  and 
measures,  the  following  will  suffice: 

Distance  Measure:  1  mile  =  8  furlongs.  1  furlong  = 
40  rods.  But  furlongs  and  rods  are  not  so  often  men- 
tioned as  "half  miles,"  "quarter  miles,"  eighths  of  a 
mile,  etc. 

For  shorter  linear  measures  we  find :  1  yard  =  3  feet. 
1  foot  =12  inches. 

The  yard  is  used  most  frequently  in  measuring  cloth, 
but  no  one  uses  such  expressions  as  "a  yard  and  one  foot 
or  "a  yard  and  one  foot  and  six  inches";  we  would  in- 
stead say  "a  yard  and  a  third,"  or  "a  yard  and  a  half." 
Halves,  quarters,  and  eighths  of  a  yard  are  more  com- 
monly referred  to  than  any  other  fractions  when  the 
measure  need  not  or  cannot  be  exact,  notwithstanding 
the  subdivision  of  the  yard  into  three  feet  or  thirty -six 
inches.  But  the  yard  was  derived  from  the  length  of  the 
arm  of  King  Henry  I.,  in  1101;  and  it  was  divided  into 
three  feet,  because  the  third  of  it  was  not  very  far  from 
the  lengtli  of  a  man's  foot;  and  the  subdivision  of  the 
foot  into  twelve  inches  was  continued,  because  one- 
thirty -sixth  of  the  yard  was  about  the  length  of  a  man's 
thumb  from  the  end  to  the  first  joint.  In  other  words, 
these  units  were  adopted  for  the  sake  of  preserving  the 
use  of  the  valuable  object  lessons  afforded  by  the  mem- 
bers of  the  body,  rather  than  to  insure  the  most  conven- 
ient and  valuable  mathematical  results.  Inches  are  sub- 
divided into  halves,  fourths,  eighths,  sixteenths,  and 
thirt}' -seconds,  more  frequently  and  natumlly  than  into 
tenths.  And  )'et  the  foot  has,  in  some  countries,  been 
subdivided  into  ten  inches  instead  of  twelve,  and  each 
inch  into  ten  lines  instead  of  twelve,  in  obedience  to  the 
demand  that  the  mctrological  subdivisions  shall  agree 
with  the  arithmetic. 

lAind  Measure. 

1  square  mile  =  640  acres. 
1  acre  =  4  roods. 

But  we 'speak  commonly  of  half  acres  and  quarter 
acres,  and  not  of  roods. 


1  bushel 
1  peck 
1  gallon 
1  quart 
1  pint 
1  gill 

1  fluidounce 
1  fiuidrachm 


Volume  Measure. 

4  pecks  or  8  gallons. 

2  gallons  or  8  quarts. 

4  quarts  or  8  pints. 

2  pints  or  8  gills. 

4  gills  or  16  fiuidounces. 

4  fiuidounces  or  32  fiuidrachms. 

8  fiuidrachms. 

60  minims. 


two  parts,  until  the  fiuidrachm  was  reached;  but  tho- 
fluidrachm  was  subdivided  into  sixty  minims,  because  it 
was  desired  lo  make  the  subdivisions  of  the  fluidounoe» 
which  was  used  only  by  physicians  and  apothecaries, 
parallel  with  the  subdivisions  of  the  ounce. 

In  the  imperial  pint  there  are  twenty  fiuidounces  in- 
stead of  sixteen,  as  the  unavoidable  result  of  making  the 
avoirdupois  ounce  commensurate  with  the  fiuidounce, 
while  the  gallon  was  made  to  represent  the  volume  of  teo 
pounds  of  water. 

Avoirdupois  Weight. 

1  pound  =  16  ounces. 

1  ounce  =  16  drachms  or  437^  grains. 

But  the  awkward  subdivision  of  the  ounce  into  43T.5 
grains  was  simply  the  direct  result  of  combining  portions 
of  two  different  systems,  and  avoirdupois  weight  did  not 
originally  include  any  smaller  unit  than  the  drachm.  We 
no  longer  make  use  of  the  avoirdupois  drachm,  but  do 
make  use  of  halves,  quarters,  and  eighths  of  the  avoirdu- 
pois ounce,  having  weights  of  these  denominations  among 
the  sets  in  common  use  in  our  shops. 


In  these  subdivisions  there  was  nothing  to  prevent  tho 
consistent  application  of  the  natuml  inclination  to  divide 
the  larger  units  into  two,  four,  eight,  sixteen,  or  thirty - 


1  pound 
1  ounce 
1  pennyweight 


Troy  Weight. 

12  ounces,  or  240  pennyweights. 
20  pennyweights  or  480  grains. 
24  grains. 


Old  Medicinal  Weights. 

I  pound    =  12  ounces. 
1  ounce     =  8  dmchms  or  24  scruples. 
1  drachm  =  3  scruples  or  60  grains. 
1  scruple  =  20  grains. 

Sometimes  the  scruple  contained  twenty-four  grains. 

From  the  above  examples  it  will  be  seen  that  two  prin- 
cipal considerations  have  determined  the  subdivision  of 
the  larger  into  smaller  units,  namely:  (1)  Capacity  for 
continued  integral  bisection  down  to  unit;  and  (2) divisi- 
bility by  a  variety  of  aliquot  parts. 

The  Uoinans  divided  their  acre,  their  foot,  and  their 
pound,  each  into  twelfths  {uncife,  from  which  our 
"ounce"  and  "inch  ");  the  signs  of  the  Zodiac,  the  divi- 
sion of  the  year  into  twelve  montlis,  and  of  the  day  into 
twelve  hours,  and  the  use  of  the  "dozen"  and  the 
"gross"  also  show  that  the  number  twelve  has,  next  lo 
eight,  been  a  favorite  periodical  number.  The  number 
sixty  has  also  been  much  used,  because  divisible  into  a 
great  variety  of  aliquot  parts.  In  the  division  of  the 
earth's  longitude  and  latitude,  and  in  the  division  of 
time,  the  number  sixty  luu  been  found  valuable. 

But  we  find  no  subdivisions  b}'  ten  in  the  old  methods 
of  dividing  measures,  weights,  time,  or  money. 

The  following  table  forcibly  illustrates  the  natural 
tendency  to  binary  and  quarternary  subdivision,  and  at 
the  same  time  the  redundance  of  units,  which  is  a  com- 
mon fault  in  the  several  systems  of  weights,  measures^ 
and  money. 

In  Baden  the  weights  at  one  time  used  were: 


4  richttheilen 
4  grUnchen 
4  granen 
4  karate 
4  pfennig 
4  quentchen 
2  lothe 
4  unzen 
2  vierling 
2  mark 


1  grfinchen. 
1  gran. 
1  karat. 
1  pfennig. 
1  quentchen. 
1  loth. 
1  unze. 
1  vierling. 
1  mark. 
1  pfund. 


Ameiucan  Weights  and  Measures. — No  civilized 
country  has  failed  to  enact  complete  and  specific  laws 
establishicg  standards  for  the  weights  and  measures  used 
by  its  people,  except  the  Unitefl  States  of  America.  All 
other  nations  have  laws  enumerating  the  several  units 
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WelcbU  and 

measures* 


which  shall  be  used,  establishing  tbeir  relations  to  each 
other,  tixing  their  respective  values,  and  providing  for 
the  construction  and  proper  preservation  of  prototypes 
or  models  by  which  the  weights  and  measures  intended 
for  the  use  of  the  people  shall  be  standardized.  In  the 
Uniteil  States  there  is  no  law  for  the  establishment  of  any 
wf'iji^hts  or  measures  other  than  one  declaring  a  certain 
copy  »)f  the  British  prototype  troy  pound  to  be  the  stand- 
ard'"conformably  to  which  the  coinage  shall  be  regu- 
launl."  The  weights  and  measures  in  actual  use  through- 
out the  United  States  arc  the  avoirdupois  weight  of  the 
present  Hritish  '* Imperial  System:"  the  troy  weight  and 
apntheearies'  weight,  which  was  aliolishcd  in  England  by 
a  law  passed  in  lb24,  to  take  effect  January  Ist,  lb26;  the 
Kngli9h  linear  measures:  and  the  wine  measures  and 
Winehester  measures,  abolished  in  England  simulta- 
neously with  the  abolition  of  the  apothecaries'  weights. 
No  law  now  exists,  in  this  or  any  other  country,  which 
directly  fixes  the  value  and  subdivisions  of  the  liquid 
nimsures,  the  dry  measures,  or  the  medicinal  weights 
and  measures  used  in  the  United  States. 

']*lie  only  United  States  laws  relating  to  weights  and 
nieasines  are  these:  "For  the  purpose  of  securing  a  duo 
conformity  in  weight  of  the  coils  of  the  United  States, 
the  brass  troy  pound  procured  by  the  minister  of  the 
United  Sbites  at  London,  in  the  year  1827,  for  the  use  of 
the  Mint,  and  now  in  the  cu8to<ly  of  the  Mint  at  Phila- 
(lelpliia.  shall  be  the  standard  troy  pound  of  the  Mint  of 
the  Unitet'  States,  conformably  to  which  the  coinage 
thereof  shall  ne  reguhited."    (U.  8.,  8548.) 

By  the  act  of  July  28th.  1H66.  it  was  enacted  that  **it 
^hnfl  l)e  lawful  throughout  the  United  States  of  America 
to  employ  the  weights  and  measures  of  the  metric  sys- 
tem: and  no  contract,  or  dealing,  or  pleading  in  any 
rourt  shall  be  deemed  invalid  or  liable  to  objection  be- 
cause the  weights' or  measures  expressed  or  referred  to 
therein  are  weights  or  measures  of  the  metric  system.** 
U.  8.3560.) 

Tables  of  equivalents,  showing  the  relations  of  the 
metric  weights  and  measures  to  those  in  common  use, 
ivcre  also  made  part  of  the  law  of  1866.  (U.  S.,  8570.) 
The  legal  equivalents  may  be  said  to  tix  indirectly  the 
values  of  our  mile,  yard,  foot,  inch,  acre,  wine-gallon, 
uisheK  peck,  quart,  gill,  fluidounce,  tluidrachm,  avoir- 
iupriia  pound,  ounce,  and  grain,  wiih  reference  to  the 
init.M  of  the  metric  system:  but  the  equivalents  thus 
>tablished»  however  sufficient  for  the  purposes  for 
;vhich  they  are  intended,  are  inconM.stent  as  well  as  in- 
^\act;  they  do  not  sulllcc  to  establish  the  weights  and 
neasures  which  may  be  lawfully  used:  they  do  not  fix 
be  values  and  sulKli visions  of  the  units  sanctioned  by 
isa^re  and  In  common  law,  except  indirectly  and  par- 
ially. 

On  the  day  preceding  the  date  of  the  executive  ap- 
)roval  of  the  act  to  render  the  use  of  the  metric  system 
x'nnisTsive.  Congress  passed  a  joint  resolution  requiring 
Ik'  Secretary  of  the  Treasury  to  furnish  to  each  State  of 
Uv.  United  States  **one  set  of  the  standard  weights  and 
if*aHurea  of  the  metric  system  for  the  use  of  the  States, 
fvpcctivHy:**  but  we  have  no  legalized  standard  metre 
rirl  standard  kilogram,  any  more  than  we  have  legalized 
truioty  pc  standards  of  the  weights  and  measures  in  com- 
if>n  uae. 

The  prftent  ultimate  ittandardu  upon  which  all  weights 
nd  measures  employed  in  the  United  States  are  based 
re  the  American  national  prototype  standards  of  the 
letrn  and  the  kilogram,  made  of  indoplatinum,  received 
y  the  American  Government  from  the  International  Bu- 
t'jiu  of  Weights  and  Measures  (near  !*aris)  in  iSoO,  which 
re>  in  the  custody  of  the  National  Bureau  of  Standards 
t  NVushington. 

q  AOO 

The  American  yard  is  defined  to  be  equal  to  g-^  metro ; 
10  American  commercial  pound  is  defined  as  being  equal 
^  ,  l^»,\^J^^  kg«»-  *  and  the  American  liquid  gallon,  is 
lo  volume  of  8,785.434  gm.  (58.418.144  grains)  of  water 


at  tlie  temperature  of  its  maximum  density,  weighed  in 
tacuo. 

While  the  liquid  gallon  is  designed  to  be  a  tolume  of 
281  cubic  inches,  it  is  determined  or  adjusted  by  veir/ht 
on  the  assumption  that  252.8i)2  grains  of  water,  at  itn 
maximum  density,  weiglied  in  taevo^  measurers  one  cubic 
inch.  This  value  is  derived  from  the  accepted  equiva- 
lents of  the  metre  in  inches  and  of  the  kilogram  in  grains, 
coupled  with  the  assumption  that  the  mass  of  one  cubic 
decimetre  of  water  is  identical  with  that  of  the  actual 
standard  kilogram. 

Equivalents. 

1  metre  =  89.3700  inches. 
1  yard    =  0.914402  metre. 

1  litre  =  0.26417  liquid  gallon. 

1  gallon         =3.78.5434  litres. 
1  nuidounce  =  29.5737  millilitres. 

1  kgm.  =  2.20462  pounds,  or  to  15,432.85689  grains. 

1  pound  =  458.5924277  gm. 

1  commercial  ounce  =  28.3495  gm. 
1  medicinal  ounce    =81. 10848  gm. 
1  grain  =  04.7898  mgm. 

1  fluidounce  of  water  weighs  29.6787  gm.,  or  456.892 

grains. 
1  m»iicinal  ounce  of  water  measures  81.10848  millilitres. 

or  504.829  minims. 

BRiTisn  Weights  and  Measuheb  Pnion  to  1826,  ani> 
Kow  Used  in  the  United  States.— The  weights  and 
measures  in  use  in  England,  prior  to  1826,  were  the  fol- 
lowing. They  are  the  weights  and  m(*a8urrs  in  common 
use  in  the  United  States  at  this  time,  except  the  beer 
measures,  which  are  no  longer  used  anywhere. 

Linear  Measures. 

1  league    =  8  miles  =  5.280  yards  =  15,840  feet. 

1  mile       =  8  furiongs  =  1.160  yards  =  5,280  feet. 

1  furlong  =  10  chains  =  40  poles,  or  perches,  or  rods  = 

220  yards  =  660  feet. 
1  chain  =  4  poles,  or  perches,  or  rods  =  22  yards  =  66^ 

feet. 
1  pole,  or  perch,  or  rod  =  5^  yards  =  16J  feet. 
1  yard  =  8  feet  =  36  inches. 
1  foot  =12  inches. 

Superficial  Measures. 

1  square  mile  =  640  acres. 

1  acre  =  4  roods  =  10  square  chains  =  160  square  poles  = 

4,840  square  yards  =  43.560  square  feet. 
1  rood  =  40  square  poles  =  1,210  square  yards  =  10,890 

square  feet. 
1  square  pole  =  30^  square  yards  =  2722i  square  feet. 
1  square  yard  =  9  sqiuire  feet. 
1  square  foot  =  144  square  inches. 

Cubic  Measures. 

1  cubic  yard  =  27  cubic  feet. 

1  cubic  foot  =  1,728  cubic  inches. 

Dj-y  or  WincJiesier  Measures. 

1  bushel  =  4  pecks    =  82  quarts  =  2. 150.42  cubic  inches. 
I  peck     =  2  gallons  =  8  quarts  =  5:17.6  cubic  inches. 
1  gallon  =  4  quarts  =  8  pints     =  268.8  cubic  inches. 
1  quart  =  2  pints     =  07. 2  cubic  inches. 
1  pint      =  33.0  cubic  inches. 

Beer  Measure. 

2  barrels  =  72  gallons. 

36  gallons. 

4  (juarts  =  8  pints  =  282  cubic  inches. 

2  pints    =  70.50  cubic  inches. 

35.25  cubic  inches. 


1  hogshead 
I  barrel 
1  gallon 
1  quart 
1  pint 


29r 


Welches  and 
neasares. 
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1  hogshead 
1  barrel 
1  gallon 
1  quart 
1  pint 
Igill 


Wine  Measure. 

:  2  barrels  =  63  gallons. 
81i  gallons. 

4  quarts  =  8  pmts  =  231  cubic  inches: 
2  pints    =  57.75  cubic  inches. 
4  gills     =  28.875  cubic  inches. 
7.219  cubic  inches. 

Medicinal  Fluid  Measures. 


1  gallon  =  4  quarts  =  8    pints  =  128    fljiidoifnctes  =  281 

cubic  inches. 
1  quart  =  2  pints  =  82  fluidouuces. 
1  pint    =  16  liuidounces  =  128  fluidrachms. 

1  fluidounce  =8  fluidrachms  =  480  minims. 

1  fluidrachm  =  60  minims. 

Measures  of  Weight  for  General  Mercfiandise. 

(Avoirdupois.) 

1  ton  =  20  hundredweight  =  2,240  pounds. 
1  hundredweight  =  8  stones  =  112  pounds. 
1  stone      =  14  pounds. 
1  pound    =  16  ounces    =  7,000  grains. 
1  ounce     =  16  drachms  =  437i  grains. 
1  drachm  =  27  J  J  grains. 

Measures  of  Weight  for  Precious  Metals,  Jewels,  and  Coin. 

(Ti-oy.) 

1  pound  =  12  ounces  =  240  pennyweights  =  5, 760  grains. 
1  ounce  =  20  pennyweights  =  480  grains. 
1  pennyweight  =  24  grains. 


Measures  of  Weight  for  Medicines. 

r  12  ounces   =  5.760  grains. 

=  8  drachms  =  24  scruples  =  480  grains. 

=  3  scruples  =  60  grains. 

=  20  grains. 


1  pound 
1  ounce 
1  drachm 
I  scruple 

The  British  Imperial  System. — The  English  weights 
and  measures  were  reconstructed  in  1824,  when  a  law 
was  passed  which  went  into  effect  January  1st,  1826,  es- 
tablishing the  "  Imperial  System  of  Weights  and  Meas- 
ures," which  is  at  the  present  time  still  in  force.  It  in- 
cludes the  linear  measures  previously  employed  and  the 
avoirdupois  pound,  the  value  of  which  wiis  defined  to  be 


li%%  of  the  old  standard  troy  pound  of  brass  miide  in 
1758.  The  new  feature  of  the  Imperial  system  wms  the 
Imperial  gallon  and  its  subdivisions,  the  old  corn,  beer, 
wine,  and  medicinal  meiisures  being  replaced  by  the 

Imperial  Measures  of  Capacity. 

1  bushel  =  4  pecks  =  8  gallons  [  =  2.218.191  cubic 

inches]. 
1  peck  =  2  gallons  =  8  quarts  [  =  554.548  cubic 

inches]. 
1  galhm  =  4  quarts  =  8  pints  [  =  277.274  cubic 

inches]. 
1  quart  =  2  pints  [  =  69.3185  cubic  inches]. 
1  pint  =  20  fluidounces  [  =  34.65025  cubic  inches]. 
I  fluidounce  =  8  fluidrachms  [  =  1.7i^  cubic  inches]. 
1  fluidrachm  =  60  minims. 

One  of  the  carefully  constructed  copies  (made  of 
bronze)  of  the  former  standard  yardstick,  which  had 
been  destroyed,  was  declared  to  be  the  new  standard,  and 
a  new  avoirdupois  pound- weight  of  platinum  was  made 
under  the  supervision  of  Prof.  W.  H.  Miller,  whicli,  hy 
the  law  of  1855,  was  declared  to  be  "the  Ic^al  antl  gen- 
uine standard  measure  of  weight,  and  shall  be.  and  be 
denominated,  the  Imperial  Standard  Pound  Avoirdupois, 
and  shall  be  deemed  to  be  the  only  standard  measure  of 
weight  from  which  all  other  weights  and  other  Tn<  asures 
having  reference  to  weight  shall  be  derived,  computed, 
and  ascertained,  and  (me  equal  seven -thou.sandth  part  of 
such  pound  avoirdupois  shall  be  a  grain,  and  five  thou- 
sand seven  hundred  and  sixty  such  grains  shall  be,  and 


be  deemed  to  be,  a  pound  troy.  If,  at  any  time  here- 
after, the  said  Imperial  Standard  Pound  Avoirdupois  l>e 
lost  or  in  any  manner  destroyed,  defaced,  or  otherwise 
injured,  the  Commissionere  of  Her  Majesty's  Treasury 
may  cause  the  same  to  be  restored  bv  reference  to,  or 
adoption  of,  any  of  the  copies,**  provided  aud  available 
for  that  purpose. 

Thus  the  avoirdupois  pound,  which  was  before  based 
upon  the  troy  pound- weight,  became,  in  1855.  the  only 
basis  for  all  weights,  including  the  troy  weight,  and  also 
became  the  basis  for  the  imperial  gallon,  which  was  de- 
fined to  be  the  volume  of  ten  avoirdupois  pounds  of  pure 
water  at  62  P. 

Declmal  Weights  and  Measures. — The  first  scientific 
decimal  system  of  weights  and  measures  ever  presented 
was  of  American  origin,  being  devised  and  recommended 
to  the  House  of  Representatives  of  the  United  States, 
July  13th,  1790,  by  Thomas  Jefferson,  who  was  then 
Secretary  of  State.  Mr.  Jeflerson  had  been  the  Ameriain 
Minister  to  Paris,  where  he  resided  during  the  period  of 
the  great  Revolution.  He  had,  therefore,  come  into 
direct  intercourse  with  the  Bishop  of  Autun  and  other 
great  men,  who  were  inspired  with  the  grand  idea  of 
establishing  a  common  language  of  weiglils,  measures, 
and  money  for  the  whole  world.  Mr.  Jefferson  proposed 
as  a  basis  for  his  new  system  the  length  of  a  rod  swing- 
ing seccmds  of  time  in  latitude  45",  one-fifth  of  that 
length  to  be  called  the  new  foot.  This  new  foot  was 
about  one-fourth  inch  shorter  than  the  English  foot.  It 
was  to  be  divided  into  ten  inches,  each  inch  into  ten 
lines,  and  each  line  into  ten  points;  ten  feet  was  to  be 
called  a  decade,  ten  decades  a  rood,  ten  roods  a  furlong, 
and  ten  furlongs  a  mile.  A  new  cubic  foot  was  to  be 
the  new  bushel,  the  weight  of  the  new  ctibic  inch  of 
water  was  to  be  the  new  ounce,  and  one  ounce  of  silver 
jj  fine  was  to  be  the  new  dollar. 

Thomas  Jefferson's  decimal  system  of  weights  aud 
measures  was  in  every  way  as  meritorious  as  the  metric 
system,  but  it  was  not  adopted.  Other  decimal  systems 
have  been  proposed  at  various  times,  but  none  has  been 
used  except — 

The  Metric  System. — A  new  system"  of  weights  and 
measures  was  constructed  in  1791,  with  the  view  of  its 
ultimate  universal  adoption.  It  was  not  the  work  of  one 
mind.  It  was  the  legitimate  offspring  of  the  times..  In 
its  conception  and  deveh)pment,  as  in  its  st^^adily  increas- 
ing domain,  no  nation  can  claim  it  as  its  own. 

Its  basis  was  the  length  of  the  earth's  circumference 
through  the  poles.  The  Dutch  astronomer,  Huygens, 
had  already,  in  1685,  recommended  the  length  of  the 
meridian  as  a  suitable  standard  for  measures  of  length. 
The  distance  from  the  equator  to  the  pole  having  been 
measured  along  the  surface  of  still  water,  one  ten-mil- 
lionth part  of  that  length  was  denominated  a  metre,  and 
a  platinum  rod  was  made  by  Borda  to  represent  the 
metre.  The  theoretical  metre  is  one  forty-millionth  part 
of  the  length  of  the  terrestrial  meridian,  and  the  actual 
metre  is  the  distance  between  the  ends  of  Borda's  plati- 
num rod  at  0°  C.  They  are  generally  supposed  to  be 
identical,  but  some  physicists  deny  this.  Be  that  as  it 
may,  the  real  basis  of  the  metric  system  is  the  prototype 
platinum  metre  and  not  the  length  of  the  meridian:  but 
this  does  not  detract  from  the  merits  of  that  grand  sys- 
tem. The  value  of  the  metric  system  depends  up(m  the 
following  characterisics:  (1)  Its  construction  is  in  perfect 
harmony  with  our  present  arithmetical  notation,  the 
nuiltiples  and  subdivisions  of  all  its  units  being  in  dc*ci- 
mal  progression.  (2)  The  units  of  length,  surface,  ca- 
pacity, Jind  weight,  all  bear  simple  relations  to  each 
other,  respectively,  all  being  derived  fnmi  the  same  pri- 
mary standard,  the  metre.  (3)  Each  volimie  unit  of  the 
metric  system  has  a  corresponding  weight  unit  with 
which  it  is  commensurate  when  referring  to  water,  which 
is  the  conned ini;  link  between  measures  of  extension  and 
measures  of  weight,  and  the  standard  unit  usenl  for  the 
expression  of  specific  weight.  Thus  the  units  of  weight 
and  volume  of  the  metric  system  are  not  merely  parallel, 
but  their  values  are  readily  interconvertible  through  the 
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WelsbU  an* 


BpeciHc  weiglita  and  specllio  volumea  of  tbc  b 
measured  or  weiglied. 

Tbe  word  "mttre"  ia  deriTwt  from  tbe  Greek,  ^irp 
measure,  and  tlie  ttrni  "  metric  Bjstem  "  from  tlic  met 

There  are  only  Svc  etaudard  UDJtsof  tbe  metdcsyate: 
Tbeseare: 

TLe  ntttre,  for  linear  measure;  the  art,  for  land  tnei 
ure;  Ihe  tlire,  for  large  bulks;  tlie  Ulfe,  for  smaller  bull 
tbc  ffram.  for  weights ; 

The  are  is  the  square  of  ten  metres,  or  a  square  del 

The  »Urt  is  tbe  cube  upon  one  metre,  or  a  cubic  met: 

The  titrt  is  the  cube  upon  one-tenth  of  a  metre,  oi 
cubic  decimetre.  But.  as  nil  capacity  measures  are 
n»hty  made  or  adjusted  by  means  of  weijehlng,  the  a 
ual  litre  is  the  volume  of  one  kilogrHm  of  wal«r  at  4 
In  vacuo. 

The  ffmm  Is  the  weight  of  one  one-tliousaudth  part 
one  litre  (1  c.c.)  of  water  at  4°  C.  (39.3^  F.)  in  raeuo. 

SccondHiyand  additional  units  are  obtaiued  bydecin 
multlplicatioti  or  divislou,  and  the  names  of  ihe^e  sub 
dinste  uniia  are  constructed  by  tbe  use  ot  certain  Ore 
and  Latin  numerals  in  tbe  form  of  prefixes.  These  p 
fixes  are  as  follons; 


Myria-,  meaniDg  i 
Eih;  meaning  on 
aito-.  meaning  e 
Ddca-.  meaning  U 
Dtfi.  meaning  oni 
Otnfi-,  meaning  o 
mii;  meaning  oi 

ten  thousand. 

>ne  hundred. 

^n:  UDd 

;- tenth. 

ae  one-huDdredth. 

ae  oue-lboustuidtb. 

Of  these  preflnes,  only  twi 

■>  are  very  mudi  en 

namely,  -kilo"  and  "milll-."  Tbeprellx  "centi"  isa 
used  to  some  extent  i  the  rest  of  the  prefixes  are  not  oi 
aasupertluousastbe  "eagle,"  the  "dime, "and  the  "mil 
in  Amerjcun  money,  but  tbcy  burden  tbe  metric  sy ste 

"Kihimelre"  means  a  one-tbousand-metrc.oronelb( 
sftnd  metres:  kilogmm Is  one  thousand  grams;  0.005  g 
is  5  mgm. ;  a  centimetre  ia  j\jf  metre,  etc. 

It  is  more  convenient  to  say  ~ten  metres"  tlian  tos 
'one  dekumi'lre."  hnt  less  convenient  to  say  "one  oi 
tbousundtli  of  a  gram"  than  to  say  "one  milligran 
Tbe  choice  of  expression  is,  therefore,  to  some  ext< 
governed  by  eupiiony  nud  convenience.  But  there  I 
redundance  of  uniti  in  the  metric  system  which  I 
doubtless  retarde<l  its  intmduclion. 


of  tbe  people.  In  France  tbc  spellhigand  pronuncbiti 
are.  of  course,  f^ncb,  as  mt}trc.  litre,  and  gramme; 
Qermany  they  arc  German,  being  meter,  liter,  a 
gramm ;  In  Ktiglisb-speaking  countries  and  in  Swed 
we  say  ami  write  metre,  litre,  and  gram;  Spaniards nr 
gmmo.  and  Russians  gramma:  etc.  In  our  country  I 
word  centimetre  should  not  be  pninoiinccd  ninffiimd 
tny  more  than  cent  should  be  pronounced  tniigt,  or  I 
word  gas  metre  g«»-md((/. 

In  abbreviating  the  metric  terms  there  is  unfortnnali 
DO  uniformity  of  practice.  Tbc  L'liiled  Stntj's  I'liarn 
copnia  lias  adopted  C.c.  for  cubic  eentimetrc  and  Gm.  : 


gram 
The  r 


I  rhi'i 


I  prewntH  tbe  following  tables 


f.ii,t>,r  .W«/*»y« 
1  Myriumetri-  -  ID.OOO 
1  Kilometre     ^  I.OOO 
1  Hcklometre  -  11)0 
1  Dfekametre  =  10 
1  Mkthe         —  I 
1  Decimetre     =  .  I 

1  (.'entimetre   =  ,01 

1  Millimetre    =  ,(K1 


Volume  ifea$ure». 
itre      =1.000         1 


units  emploved  by  chemists,  pbar- 
lans  are  tbe  litre  and  Ihe  cubic  cenli- 
entimetre  is  practically  identical  with 


ram    =  .tiOl     " 

liarmacy  the  gram  and  tbe  cubic  ecu- 
It  important  metric  units,  and  to  ex- 
lationsliip  Ihe  cubic  centimetre  has 
tely  termed  a  "  fluigram."  Tbe  uiillt- 
n  sable. 

■EMS. — Admiration  for  the  metric  ayS' 
.  practical  superiority  were  not  sufS- 
ipid  iiitro<luction.  Tbe  old  systcmo. 
and  u II scieii title,  weiv  not  to  be  dis 
it  compulsion.  In  countries  where 
ircsslonof  the  popular  will  tlie  metric 
jeen  adopletl  for  general  uge.  nor  was 
1  it  in  any  country.     Tbe  prejudice 

sound  of  the  terms  applied  to  the 
i  so  strong  an  obstacle  Ihat  in  some 
lea  were  iuvenled.  as  in  Italy  and 
e  uamcH  of  old  units  were  applied  to 
;h  the  metric  luiils  represenled. 
the  new  system  was  tlrsl  inlroduceil 
kftcrward  com  promises  made  between 

weights  and  mensuies. 

were  made  in  dlfTerenl  countries  to 
ations  between  tbe  units  of  the  old 
nml  measures  and  the  metric  units, 
it  units.  The  old  systems  were  also 
inet-t  uiiils  of  tbe  same  kind  by  decl- 

l-I'fnnd  "  WHS  made  equal  to  GOO  gm. 
30  "loih":  but  tlie  loth  was  divided 
"  the  quent  into  10  "cents."  and  the 
Bremen  inid  I  lamburg  had  the  Zoll- 
tentbs.  hundi-edlhs.  and  tbousandllis, 
Neulotb."  "Quinteii,"  and  "Hnlb- 
n  had  I)  pountl  equal  to  421)  gm,  and 
'ort,"  eiieli  orl  being  subdivided  into 
the  Swedish  korn  differed  greatly 
korn.  and  tbc  quini  of  Itrt-nien  and 
..  wliilc  the  quent  of  Prussia  was  but 


of  linca 


B  al.M)  devised 


iiise  syslen.x  bail  none  of  tlie  merits 
except  ilii'ir  |inrily  deiiiiml  cliaruc- 
inns  existed  lietnieli  the  units  nf 
uullfl  of  capacitv.  and  ihe  units  nf 

llenec  they  were  siiort-livcd, 
-The  iiiiinbi-r  and  size  of  ibe  units 
'lire  lire  impiiTTnnt  eonsideratinus, 
latiy  iinils  of  i-acb  kind  of  measure, 
il  lift<-('ii  dilTi'n-nt  weight  unils.  In 
icnt  units  fur  nil  onlinury  purposes, 
lit  thi'y  Kliriuld  he  near  each  other  in 
le  iiieirii'  system:  instead  of  making 
'  nuiltiplication  hy  ten,  it  would  t>e 
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jtiicof  1  kgm.  of  any  liquid,  expressed  in  Htves  (or  tbe 
volume  of  1  gm.  expressed  in  cubic  centimetres),  is  the 
lumber  expressing  its  specific  volume.  Conrersely,  the 
lumber  which  expresses  the  specific  weight  is  the  weight 
)f  one  litre  in  kilogmms  (or  the  weight  of  1  c.c.  in 
rntms).  and  the  number  which  expresses  the  specific  vol- 
inie  is  tbc  volume  of  1  kgtn.  expressed  in  litres^  or  of  1 
.711.  in  cubic  centimetres. 

CVunmuiisurute  units  of  weight  and  volume  do  not  ex- 
St  in  liny  other  system  of  weights  nnd  measures  except 
hi*  mc'tiic  system  and  the  Britisli  Imperial  system.  The 
inihli  Imperial  system^  however,  has  only  one  pair  of 
omtnonsumte  units — the  Huidounce  and  the  ounce — one 
luidouuce  of  water  at  62''  F.  weighing  one  avoirdupois 
nnro.    But  it  happens  that  six  winepints  of  water  at 

0  F.  weigh  100.0082  avoirdupois  ounces*  or  only  1.4 
niins  more  than  100  avoirdupois  ounces,  and  hence  we 
uij  most  readily  find  the  weight  (in  avoirdupois  ounces) 
f  fiix  winepints  or  90  United  States  apothecaries*  fluid- 
uucesof  an}'  liquid,  by  multiplying  its  specific  weight 
y  one  huudrec,  the  answer  being  sufUciently  accurate 
)r  nearly  all  purposes. 

^VtlOUTS  AND  iilE.\8UKE8  IN  PRESCRIPTIONS —In  writ- 

it:  prescriptions  all  solid  substances  are  prescribed  by 
i  icbt,  and  all  liquids  by  measure,  and  when  solids  and 
quids  arc  combined  to  form  a  liquid  product,  it  is  best, 
L'(':iuHo  most  accurate,  to  adjust  the  total  quaDtlty  to 
une  definite  volume.  Thus,  if  a  solution  be  prescribed 
)ri twining  coiTosivc  chloride  of  mercury,  potassium 
iljile,  syrup,  and  >vater,  it  is,  of  course,  impracticable 
>r  tlje  prcscriber  to  predict  or  calculate  what  will  be  the 
thime  nf  the  finished  solution  if  he  presc^ribetia  given 
nount  by  weight  or  volume  of  the  syrup  and  water; 
w  only  correct  method  in  such  a  case  is  to  prescribe 
ater  ''q.s^"  to  make  a  stated  volume  of  finished  solu- 
[»n. 

When  the  old  system  of  weights  and  measures  is  used, 
10  most  useful  weight  unitsare  the  grain  and  the  ounce; 
it  the  drachm  is  also  convenient  and  very  much  used. 
he  scruple  ought  not  to  be  used,  bettause  tlie  sign 
njiloycd  to  indicate  it  looks  too  nearly  like  the  sign  for 
e  drachm.  There  ought  to  be  a  new  unit  of  weight 
lalkr  than  the  grain,  for  prescribing  and  stating  the 
•A('M  of  remedies  intended  to  be  administered  in  imnute 
lau titles,  the  new  unit  to  bo  about  gr.  ^,  which  is 
nut  I  ingm.  The  units  of  capacity  are  the  fiuidounce» 
('  tluidrachm,  and  the  minim. 

In  writing  prescriptions  in  which  the  quantities  are 
pressed  in  units  of  the  old  system,  these  units  are  rep- 
'<nted  by  certain  universally  recognized  signs  or  ab- 
tviatinns;  the  abbreviation  '*gf>"  (which  should 
IV ays  Ih*  written  with  a  »maU  initial)  denotes  grain  or 
/lins,  «  3  "  denotes  drachm  or  drachms;  "  5  "  denotes 
nrc  or  ounces:  **  ^  "denotes  scruple  or  scruples;  **  tii  " 
i)oti'.<i  minim  or  minims:  ^f  3  "denotes  fiuidrachm  or 
idnichms;  and  ^*f  ^  "  denotes  fluidounce  or  fluid- 
ix'i^.  Tlie  quantities  directe<l  to  be  taken  are  here  to 
uKlirntcMl  by  ^(pma^  numerals,  always  placed  <tfXer  tlie 
iiH  i>r  abbreviations,  as  follows:  gr.  x.:  3  iJ. :  S  sa. ; 
1}  ;  m  ix. :  f  3  iij. ;  f  5  xij.  The  sign  **ss."  is  used  to 
\)rvs»  one-half,  being  an  abbreviation  of  the  Latin  word 

\N  lien  the  metric  units  are  employed  in  writing  a  pre- 
ipiion.  it  would  save  human  lives  to  abstain  from 
fii:  ilic*  decimal  point,  and  to  use  no  other  units  but 
•  ij:tiim  and  milligram  for  weights,  and  the  fluigram  or 

1  M<-  ceiuiuietre  for  measures.  The  gram  is  abbreviated 
''(rfii,"  a  capital  initial  always  being  used:  the  milli- 
tin  sliouUl  be  abbreviated  to  niGm:  and  thefiuigram 
r<3ni  (or  the  cubic  centimetre,  which  is  the  same  as  a 
iL'ram,  to  C.c).  The  numerals  indicating  the  number 
ueifc^lit  unitji  or  volume  units  to  be  taken,  should  be 
^ays  placed  brfcre  the  signs  or  abbreviations  re  pre- 
riii^  the  units,  and  In  writing  them  the  common  (or 
iitiio)  numerals  should  be  used,  thus:  10  6m.;  50 
;in. :  ;J0  fOm.  (or  ao  Co.). 

•Viieii  quantities  expressed  in  units  of  one  system  are 
he  transposed  into  their  corresponding  equivalents  in 


unit^of  the.other  system,  tlie  following  equivalents  are 
sufticiently  accurate  and  the  most  useful : 

/f  grain  is  equal  to  1  mGm. 
1  grain      "         "64  mGin. 
1  drachm  "         "      4  Gm. 
1  ounce     "         "    82  Gm. 

1  Gm.  is  equal  to  16  grains. 

1  minim  is  equal  to  ^  fGm. 
1  fiuidrachm  "  4  fGm. 

1  fluidounce    **         82  fGm. 

1  fGm.  is  equal  to  16  minims. 

For  further  information  concerning  weights  and  meas- 
ures, the  reader  is  referred  to  the  ^  Manual  of  Weights 
and  Measures"  by  the  writer  of  this  article;  Lowis  A.  ' 
Jackson's  Work  (London);  "The  Metric  System,"  by  F. 

A.  P.  Barnard ;  the  Reports  of  Thomas  Jefferson  ("  Works 
of  Thomas  Jefferson,"  vol.  vii.,  pp.  472-105)  and  John 
Quincy  Adams  (Washington,  1821):  the  paper  of  Alfred 

B.  Taylor  on  "  (Jetonary  Numeration  and  Its  Application 
to  a  System  of  Weights  and  Measures,"  read  before  the 
American  Philosophical  Society,  October  21st,  1887;  and 
the  Report  of  the  Committee  on  Coinage,  Weights,  and 
Measures  of  the  House  of  Representatives,  January  7th, 
1870  (45th  Congress,  8d  Session,  U.  R.  Report,  No.  58). 

Oscar  0l4l>erg. 

WEIL'S  DISEASE.— An  acute  infectious  (?)  disease 
characterized  by  sudden  onset  with  severe  symptoms, 
prostration,  a  typical  temperature,  early -occurring  jaun- 
dice, enlargement  of  liver  and  spleen,  gastro-intestinal 
disturbances,  and  nephritis. 

Though  fii-st  described  by  Weil  in  1886,  and  taken  by 
him  from  amongst  the  diseases  characterized  by  and  asso- 
ciated with  jaundice,  the  disease  had  been  previously 
noted  and  describe<l  under  various  names:  "Tvphus 
hepatique  b^nin,"  "  bilioua  typhoid."  etc.  After  his  firet 
description  it  was  seen  that  the  disease  had  prevailed  and 
was  prevailing  sporadically  and  not  infrequently  in  the 
countries  of  Europe.  No  distinct  descriptions  of  its  oc- 
currence in  America  are  met  with.  There  seems  no 
doubt  at  present  that  the  affection  is  distinct  from  such 
infections  as  typhoid,  yellow  fever,  recurrent  fever, 
diseases  with  which  it  was  frequently  confounded;  its 
differentiation  from  acute  yeUow  atrophy,  simple  infec- 
tious jaundice,  and  various  intoxications  is  not  so  clear. 
Accurate  post-mortem  reports  are  few,  owing  to  the 
benign  character  of  the  disease.  Recent  bacteriological 
investigations  are  not  convincing. 

ETIOT.00Y. — Incidence  of  season,  sex,  age,  and  occupa- 
tion. The  majority  of  cases  are  met  with  in  the  warm 
months  of  the  year,  June  to  September.  Ninety  per 
cent,  of  those  affected  are  men.  usually  at  about  the  age 
of  twenty-five  to  thirty  years  (third  decade).  Butchers, 
meat  handlera.  sewer  and  drain  workere  seem  especially 
prone  to  infection.  Outbreaks  in  garrisons  and  prisons 
occur  not  infrequently. 

Specific  Cause.— Although  recognized  by  many  as  a 
morbid  entity,  and  though  a  seemingly  definite  infec- 
tion or  intoxication,  the  question  as  to  the  specific  cause 
of  the  disease  is  most  unsettled.  The  abrupt  onset  with- 
out prodromal  symptoms,  the  occurrence  of  some  ca.ses 
within  a  few  hours  of  the  ingestion  of  noxious  material, 
sewer  gas,  sewage,  tainted  foods,  etc.,  before  bacteria 
could  pos.sibly  have  developed  sufficiently  to  cause  an  in- 
fection, suggest  strongly  a  ptomaTn  poisoning  or  intoxi- 
cation. One  very  typical  case  followed  an  overdose  of 
santonin. 

The  febrile  course;  the  peculiar  febrile  relapse  occa- 
sionally seen;  the  inflammatory  complications  described 
in  some  instances — iridocyclitis,  parotitis,  adenitis,  pleu- 
ritis,  pneumonia — are  more  suggestive  of  a  bacterial  or 
infectious  agent. 

Infection  is  evidently  through  the  alimentary  canal, 
although  it  is  not  easy  in  some  epidemics  to  exclude  the 
possibility  of  entrance  through  the  respiratory  tract ;  the 
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ould  be  ready  to  state  them.  We  caonot  be  guided  by 
reign  opinion,  for  wo  all  recognize  the  fact  that  prcg- 
.iicy  in  Uie  unmarried  is  not  regarded  with  the  same 
licncy  here  as  in  many  parts  of  Europe,  and  that  con- 
{neDtly  the  status  and  morale  of  such  as  have  incurred 
}ire  relatively  lowered.  We  therefore  feel  that  such  a 
)man.  ^\hile  an  object  of  pity  and  deserTine  of  all 
ariruble  consideration,  is  not  unadvisedly  to  be  brought 
[it  A  family  in  a  position  which  is  regarded  as  superior 
tiiut  of  other  servants,  where  she  will  come  into  close 
aiions  with  the  children  and  the  mother,  and  where 
:ikiit-f»  of  character  and  lower  tone  might  have  the 
St  serious  results.  On  the  otlier  hand,  where  the  fam- 
is  disposed  to  overlook  these  drawbacks,  especially 
<(  re  there  ara  no  older  children,  or  to  regard  the  inter- 
9  iif  the  nursling  as  pammouut  to,  or  as  dominating 
otiior  cimsiderations,  it  may  be  looked  upon  as  a 
.  orable  feature  that  the  unmarried  wet-nurse  is  not 
iijcct  to  the  claims  of  a  husband  or  a  family,  which  are 
vu  urivanced  at  most  inconvenient  seasons,  and  with 
.'  palpable  design  of  profiting  by  the  necessities  of  the 
plover;  also  that,  except  in  the  case  of  tlie  very  de- 
ived.  lactation  is  less  likely  than  in  the  married  to  be 
emipted  by  a  recurrence  of  pregnancy.  In  the  un- 
rnvA  there  would,  besides,  usually  be  such  advan- 
'( s  as  accrue  from  tlie  engagement  of  a  primipara. 
Die  age  of  A  wet-nurse  is  not  immaterial,  and,  while 
unmindful  of  recorded  facts,  or  those  known  to  indi- 
I  mil  experience,  where  young  girls  or  women  advanced 
iifo  have  proved  excellent  nurses,  it  still  remains  a 
c  rule  to  avoid  tlie  extremes  of  the  child-bearing  period 
i  to  give  the  preference  to  those  between  twentv  and 
t  ty.  or.  possibly,  thirty-five  years.  This  would  be.  of 
trsi<^  with  the  view  of  avoiding  immaturity  and  consti- 
ional  vices  of  tardy  development  on  the  one  hand, 
I.  ()n  the  other,  the  disabilities  connected  with  physi- 
f  .\  Liaustion  or  possible  degeneration. 
Ix^  age  of  the  n.ilk  should  bear  some  relation  to  the 
of  tlie  child  to  be  nursed,  for,  though  a  deficiency  of 
i'txativeqtialities  of  the  colostrum  may  be  made  good 
»-iiit4ible  medicines,  there  is  always  danger,  if  the  milk 
I  ticU  older  than  the  child,  that  the  supply  may  not  last 
I  tut;  as  desired.  On  the  other  hand,  the  quality  of  the 
r<f  ion  is.  after  the  first  few  weeks,  compamtively  uni- 
n  for  months,  so  tliat  it  will  be  little  likely  to  disagree 
tint  occount  even  when  the  child  is  older.  - 
,s  between  a  primipara  and  pluripara,  other  things 
i>^  r^fpial,  the  choice  would  be  In  favor  of  the  latter, 
1  he  reason  that  her  previous  experience  should  have 
tdit  her  sometliing  about  the  proper  care  of  an  infant, 
^nme  estimate  might  likewise  be  made  of  the  prob- 

•  continuance  of  the  milk  supply  in  her  case. 

To  now  come  to  the  physic4il  examination  of  the  pro- 

lmJ    v^etnurse.    The  physician  sliould  make  this  as 

ri'itgh  as  he  has  opportunity  for.  altliough  he  will  sel- 

1    iu   private  practice  be  able  to  complete  it  by  ex- 

uiFig  the  genitals.    Still,  if  the  woman  has  been  con- 

)i    iti  a  hospital,  valuable  information  on  this  point 

-  Iwi  obtaintHi  from  the  house  physician.    A  general 

K'Y  of  the  anplicant's  piiVHique.  expression,  cleanli* 

;.   tic.  Simula  be  followed  by  speclid  observation  of 

tr-mi>i'rature,  eyes,  teetli.  tongue,  bi'cath,  fauces,  skin 

pfcially  on  the  neck  and  breasts;  also  of  the  lungs 

iirart  and  the  Ivmpliatic  glands  of  the  neck  and  at 

\t*tu\  of  the  elbow.    One  sliould  try  to  ascertain 

t  lu.^r  pregnancy  does  or  does  not  exist,  and  tlie  in- 

V  should  be  made  whether  menstruation  has  taken 

•  •.  albeit  tlie  latter  question  may  often  not  elicit  a 
I )  fill  answer  and  the  fact  will  have  to  be  learned  by 
.  i  4 1  ne u  t  carcf u  1  observation.    1 1  is  especia  11  y  i m por- 

t«i  ascertain  the  presence  or  absence  of  indications 
Tty  form  of  tulierculosis,  of  antemia.  or  of  syphilis. 
uTnaii^m  also  must  not  be  forgotten.  The  breasts 
I  ki  receive  special  attention ;  they  should  be  full  and 
I  iliree  hours  after  nursing  (Ilolt).  The  size  and 
Tir^.ss  of  the  mammary  glands  tliemselves  should  be 
ri^^^iisheii  from  accompanying  adipose  deposits;  the 

.sUould  show  the  course  of  the  large  veins  running 

Vol.  \in.-20 


from  the  areolae,  and  it  should  be  free  from  cicatrices  or 
discolorations  pointing  to  former  abscesses  or  eruptions; 
the  nipples  should  be  of  ^ood  size  and  prominence,  with- 
out evideuce  of  irritability  or  of  loss  of  substance  from 
former  ulceration.  Pressure  should  cause  the  milk  to 
flow  readily  in  numerous  jets.  A  specimen  of  it  should 
be  obtained  for  chemical  and  microscopical  examination, 
and,  finally,  the  woman's  own  child,  it  nursed  by  herself 
alone,  should  be  seen  and  carefully  examined.  Nothing 
can  be  better  evidence  of  the  value  of  the  mother  as  a 
nurse  than  the  condition  of  her  own  child;  but  it  be- 
hooves the  physician  to  be  on  the  watch  for  substitution 
and  other  deceitful  practices.  Should  it  be  possible,  let 
him  watch  the  child  nurse.  Then  he  can  learn  whether 
the  milk  fiows  easily  and  in  abundance  with  but  mode- 
rate effort  on  its  part,  and  whether  the  child  lets  go  of 
the  nipple  with  an  air  of  comfort,  its  lips  dripping  with 
the  over-abundance  of  milk,  or  whether  it  repeatedly  re- 
jects the  nipple  unsatisfied  and  disappointed. 

The  milk  itself  should,  of  course,  be  examined  as  to 
both  its  physical  and  its  ciiemical  qualities.  As  to  the 
former.  Eustace  tSmiih  writes  as  follows:  "The  milk 
should  be  opaque  and  of  a  dull  white  color;  under  the 
microscope  it  should  present  fat  globules  of  medium  size, 
not  too  small.  As  a  rule,  the  number  of  fat  globules  is  a 
rough  indication  of  the  quantity  of  casein  and  sugar, 
though  not  always  a  trustworthy  guide."  *  A  more  sys- 
tematic and  thorough  method  is  quoted  bv  Jacobi  from 
F.  Conrad  (Bern,  1880).  He  draws  the  milk  himself  two 
or  three  hours  after  the  last  nursing,  making  use  either 
of  the  breast-pump  or  of  pressure  by  the  thumb  and  in- 
dex finger.  This  latter  manipulation,  after  a  little  prac- 
tice, causes  no  pain  and  makes  it  possible  to  appreciate 
the  abundance  and  easy  discharge  of  the  secretion.  He 
then  determines:  (1)  The  reaction,  which  should  always 
be  alkaline.  (2)  The  specific  gravity,  which  should  be 
from  1.025  to  1.085;  with  an  average  of  1.081.  (8)  The 
microscopical  appearance.  The  milk  globules  should  be 
well  formed,  separate  from  each  other,  from  0»0088  mm. 
to  0.198  mm.  in  size,  and  those  of  medium  size  should 
predominate.' 

fiumm  quotes  J.  Koenig's  recent  analyses  as  showing 
the  following  chemical  constitution :  Sugar  of  milk,  6.21 ; 
milk  fat,  3.78;  albumin  and  casein,  2.29;  salts,  0.71. 

A  wet-nurse  having  been  chosen  and  her  milk  found  to 
agree  with  her  foster-child,  the  interests  of  all  require 
that  her  mode  of  life  should  be  so  ordered  as  to  keep  her 
in  the  lK*st  condition  for  discharging  this  function.  The 
error  most  likely  to  be  committed  is  in  changing  too 
much  her  diet  and  regime,  partly  because  the  employers 
do  not  realize  how  the  way  of  life  and  the  kind  of  food 
to  which  she  has  been  accustomed  differ  from  their  own, 
and  partly  because  the  nurse,  finding  food  and  other 
comforts  in  kind  and  quantity  far  exceeding  those  of  her 
own  home,  and  having  withal  a  hearty  appetite  and  the 
plausible  excuse  that  the  baby  depends  upon  her,  over- 
indulges hei-self.  The  not  uncommon  result  is  that  she 
grows  enormously  fat  and  at  the  same  time  loses  the 
power  to  furnish  the  abundant  supply  of  good  milk 
which  constituted  her  value.  Rotch  tells  us  that  by  im- 
proper feeding  the  quality  of  the  milk  may  be  changed 
so  as  to  resemble  cow's  more  than  human  milk  in  the 
amount  of  solids.  This  state  of  things  leads  to  an  at- 
tempt, probably  surreptitious,  to  force  a  greater  secre- 
tion by  drinkirg  beer  or  other  alcoholics,  and  the  down- 
ward course  is  begun  which  is  not  unlikely  to  end  in  the 
discharge  of  the  nurse,  either  immediately  before  or  after 
the  death  of  the  baby  in  convulsions.  A  rational  man- 
agement should  forestall  such  catastrophes.  In  the  first 
place,  then,  make  the  nurse  bathe  thoroughly  and  suflS- 
ciently.  See  that  she  has  enough,  but  not  too  much, 
food  of  a  nutritious  kind  and  largely  liquid,  with  an 
amount  of  exercise  proportioned  to  her  previous  habits 
of  life.  Do  all  that  is  possible  to  secure  her  peace  of 
mind  and  good  spirits,  especially  by  attending  to  the 
welfare  of  her  own  child,  if  it  is  living.  Without  going 
into  particulars  as  to  diet,  we  may  say  that  it  shoiild  be 
so  ordered  by  the  medical  adviser  as  to  be  fully  capable 
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of  replacing  in  the  system  the  materials  requireil  by  the 
Hecretiou  of  milk,  viz.,  fats  and  the  various  forms  of 
albumin.  Salts  or  salines  should  not  be  used  largely  as 
food  or  medicine,  nor  should  articles  containing  strong- 
sinclling  oils.  Milk  is  particularly  good  as  food,  while 
alcoholics  should  be  avoided,  unless,  perhaps,  a  small 
quantity  of  beer  for  women  who  have  always  been  ac- 
customed to  it  in  their  own  country. 

Further  details  on  wet-nursing  may  be  found  in  the 
treatises  on  obstetrics  and  pediatrics.  Among  the  works 
mentioned  below  I  would  call  particular  attention  to 
those  of  Rotch  and  Holt.  J.  Haven  Emerson. 

RKyiRKNCIS. 

>  Tbe  Science  and  Art  of  Mfdwlferr.  By  WiUlam  Tbompson  Losk, 
M.D.,  etc,  new  edition.  New  YorlL,  1808. 

*  Eustace  Smith:  Tbe  Wastinff  Diaeases  of  Infants  and  Children, 
p.  18,  second  edlUon,  London,  1878. 

*  A.  Jaoobi,  in  C.  Gerhardt's  Handbacb  der  Klnderkrankheiten,  vol. 
i.,  part  11.,  p.  es,  TQblngen,  1880. 

Article  '' Nourrlces,**  by  C.  Devllllers  in  Nouv.  Diet  de  M4d.  et  de 

Chlninr.  prailques,  vol.  xxiv.,  Paris,  1878. 
Relative  Influences  of  Maternal    and  Wet-Nurslng  on  Mother  and 

Child,  by  J.  E.  Winters,  Medical  Record,  November  Gth,  1886. 
Pediatrics,  by  T.  M.  Rotch,  third  edition,  1901. 
Disenses  of  Infancy  and  Childhood  by  L.  Emmett  Holt,  second  edition, 

1902. 
Gnindriss  zum  Studlum  der  OeburtshtUfe  von  Dr.  Ernst  Bumm,  2te 

Aufl.,  Wiesbaden,  1908. 

WHANN  ALKALINE  LITHIA  SPRINGS.— Venango 
County,  Pennsylvania. 

These  springs  issue  from  the  rocky  bluffs  200  feet 
above  the  Allegheny  River,  at  a  spot  which  commands  a 
tine  view  of  the  charming  little  city  of  Franklin.  Their 
high  altitude  and  spacious  woodland  surroundings  pre- 
clude the  dangers  of  surface  contamination.  The  out- 
flow is  abundant  and  the  water  clear,  bright,  and  spar- 
kling. Its  temperature  at  the  springs  is  50"  F.  all  the  year 
round.  The  following  analysis  was  made  by  Merck  & 
Co  ,  chemists,  of  New  York,  in  1899: 

One  United  States  gallon  contains  (solids):  Lithium 
chloride,  gr.  8.68;  sodium  chloride,  gr.  8.77;  calcium 
carbonate,  gr.  8.09;  magnesium  carbonate,  gr.  0.75; 
magnesium  sulphate,  gr.  1.17;  sodium  sulphate,  gr. 
0.16;  potassium  sulphate,  gr.  0.30;  aluminum  sulphate, 
gr.  0.07:  silica,  gr.  0.69.  Total  solids,  13.68  gmins. 
Total  residue  by  evaporation,  gr.  15.09;  organic  matter 
and  loss  on  ignition,  gr.  8  68;  carbon  dioxide,  free,  gr. 
1.37:  nitrites  and  nitrates,  traces. 

The  analysis  sliows  a  light  alkaline-saline  water  which 
on  habitual  use  ought  to  possess  useful  properties  as  an 
antacid,  diuretic,  and  possibly  laxative.  It  has  been 
highly  praised  by  physicians,  who  have  become  ac- 
quainted with  its  use.  in  rheumatism,  gout,  d3'spepsia, 
and  gastro-intestinal  disorders,  and  in  the  uric-acid  diath- 
esis. James  K.  Crook. 

WHEAL.    See  Urticaria. 
WHIP-WORM.    Sec  ^'emato(Ia. 

WHITE  SULPHUR  SPRINQS.-Scott  County.  Iowa. 

Post-Okkick.— White  Sulphur.  Hotel  destroyed  by 
fire  in  1893. 

The  waters  of  these  springs  are  now  iised  commer- 
cially. The  following  analysis  was  made  by  Emory 
Rush,  of  Buffalo,  N.  V.  One  United  States  gallon  con- 
tains (solids):  Sodium  chloride,  gr.  92.79;  calcium  chlo- 
ride, gr.  33.56;  magnesium  chloride,  gr.  23.26;  sodium 
bicarbonate,  gr.  40.57;  iron  bicarbonate,  gr.  27.37;  po- 
tassium sulphate,  gr.  6.13;  sodium  phosphate,  gr.  5; 
silica,  gr.  30.56;  magnesium  sulphate,  gr.  10.23;  car- 
bonic acid  (by  weight),  gr.  31.57.  Total  solids  upon 
evaporation,  807.04  grains.     Temperature.  56^  F. 

JmncH  K.  Crook. 

WHITE   SULPHUR    SPRINGS,  LOUISIANA. -Cata- 
houla Parish.  Louisiana. 
Post-Offck.  — White  Sulphur  Springs.     Hotel. 
Access. — The  springs  are  reached  by  way  of  Alexan 


dria.  La.,  on  the  St.  Louis,  Iron  Mountain  and  Southern, 
and  the  Southern  Pacific  Railroad,  or  by  way  of  Pollock 
Station,  on  the  Iron  Mountain  llailroad.  The  location  is 
in  a  hilly  country,  covered  with  pines.  The  springs  are 
four  in  number,  and,  according  to  Mr.  G.  W.  Bcthards, 
of  the  Railroad  Hotel,  their  combined  flow  is  about  thirty 
thousand  gallons  per  minute.  Like  many  other  enter- 
prises in  the  South,  the  resort  lacks  capital  for  its  im- 
provement. No  analysis  has  been  made,  but  the  water 
has  been  used  with  apparent  benefit  in  rheumatism,  dys- 
pepsia, Bright's  disease,  and  debility. 

James  K.  Crook. 

WHITE  SULPHUR  SPRINGS,  MONTANA.— Meagher 
County.  Montana. 

Post-Office. — White  Sulphur  Springs.     Hotel. 

Access. — By  Northern  Pacific  l^ilroad  to  Townsend, 
thence  by  stage  or  private  conveyance  to  the  springs. 
They  may  also  be  reached  by  stage  from  Helena,  seventy- 
five  miles  distant. 

The  springs  are  located  at  an  elevation  of  5,012  feet 
above  the  sea-level,  in  a  valley  seventy -five  miles  long  by 
ten  or  fifteen  wide,  watcretl  by  numerous  streams  where 
trout  and  other  fish  are  abundant.  Game  is  also  plenti- 
ful in  the  surrounding  mountains.  An  analysis  by  R. 
B.  Riggs,  of  the  United  States  Geological  Survey,  in 
1885,  showed  the  presence  of  the  carbonates  of  sodium, 
calcium,  and  magnesium,  sulphate  of  sodium,  chlorides 
of  sodium  and  potassium,  silica,  and  a  trace  of  sulphu- 
reted  hydrogen.  The  water  is  of  the  alkaline  saline-ther- 
mal type.  The  tempemture  of  the  water  varies  from  W5* 
F.  to  125°  F.  It  is  recommended  for  affections  of  the 
liver,  for  skin  diseases,  and  for  syphilis. 

James  K.  Crook. 

WHITLOW.     See  Hands  ami  Fingers,  etc. 

WHOOPING-COUGH  is  a  specific  infectious  disease 
characterized  by  paroxysmal  attacks  of  coughing  fol- 
lowed by  deep  inspimtory  efforts,  which,  owing  to  a 
spasmoilic  contraction  of  the  glottis,  have  a  loud  crow- 
ing or  whooping  sound. 

Synonyms.— Whooi)ing-cough,  hooping-cough,  i>er- 
tnssis,  Keuchhusten  (Ger.),  coqueluche  (Fr.),  pertosse 
(Itiil.),  Kikhosta  (8 wed.),  chincough.  kindcough,  kink- 
cougli,  kiukkaust,  Kinghost,  Stickhusten.  Krampfliusten. 
Blauer-husten,  HUhnerweh,  Eselhusten,  Rehhusten; 
toux  convulsive  ou  quinteuse  ou  bleue,  maladie  cucu- 
laire.  paroxysmes  qiiiutes,  architoux  des  enfants:  tussis 
fcrina.  seu  couvulsiva.  sen  strangulans,  sen  quinta,  sen 
stomachalis;  anhela  clamosa.  seu  strangulans.  seu  de- 
lassans,  seu  suffocans,  seu  aniphemerina.  seu  tussiculosa, 
seu  spasmodica,  seu  asinina,  seu  canina,  seu  perennis, 
seu  clangosa,  seu  puerilis;  tussis  epidemics  t)uerorum; 
bronchitis  con vulsiva,  hronchocephalitis,  pneusis  pertus- 
sis ;  orthopnea  tussiculosa,  seu  clangosa,  etc. ;  morbus 
cucuUus.  seu  cucullaris;  cucullus;  bex  convulsiva,  seu 
theriodes;  bechorthopnopa. 

History. — It  is  generally  admitted  that  whooping- 
couirh  was  unknown  to  the  ancients,  as  no  description 
of  the  disease  is  to  be  found  in  the  writings  of  Hippoc- 
rates, Galen,  or  Aviceuna. 

The  first  account  we  have  of  the  disease  is  by  Baillou 
or  Ballonius,  a  Frenchman,  in  1578.  He  callcnl  it  q%iintts 
or  quinta /HI,  as  the  paroxysms  of  coughing  were  sup 
posed  to  occur  at  intervals  of  five  hours.  Schenck,  of 
Grafenberg,  described  the  disease  some  years  later.  In 
England  there  was  no  definite  account  of  whooping 
cough  till  1()67,  when  Willis  gave  a  very  clear  description 
of  it  under  the  name  of  tvssis  puerontm  conwlsira ;  he 
was  followed  later  by  the  famous  Sydenham.  EttmQller, 
in  Germany,  antl  IJeiitaud,  in  France,  also  published 
short  accoiints  of  the  disease  in  the  seventeenth  century, 
at  which  time  it  occurred  apparently  only  in  small  epi- 
demics, although  AVillis  sjxaksof  its  frequent  occurrence 
among  children  and  of  the  considerable  mortality  caused 
by  It. 

The  first  entry  in  the  London  mortality  returns  of  t^ 
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death  from  tbis  diseaae,  under  the  name  of  chincougb,  is 
hi  the  year  16e8. 

I'bruughout  the  eighteenth  centufy  whooping-cough 
rapidly  increased  and  became  widely  diffused,  as  numer- 
ous descriptions  of  epidemics  attest.  In  Sweden,  from 
Hie  year  1749  to  the  year  1764,  over  48,000  chlldri'U  were 
i^iid  to  have  succumbed  to  this  disease.  In  England, 
(rirmRtiy,  the  Netherlands,  Switzerland,  Italy»  and  Amer- 
i(  a,  niiinerous  epidemics  prevailed. 

At  the  present  time  whooping-cough  not  only  occurs 

•|ii(icmically  throughout  Europe  and  America,  but  in 

!i<>arlYall  the  large  cities  and  towns  it  lias  become  en* 

icndc,  HO  that  cases  arc  almost  continuously  occurrinc^. 

In  Kiiglund,  out  of  a,  total  mortality  of  510'315  in  1876, 

I0..V)I5,  or  nearly  two  per  cent.,  were  due  to  this  disease. 

n  liSSO  the  proportion  of  deaths  from  whooping-cough 

n  England  was  2.59  per  cent.    Biermer  says  "  whoop- 

n  i;  cough  has  become  a  disease  of  all  races  and  climates." 

Symptomai'olooy. — Whooping-cough  lias  been  divided 

nto  three  stages,  which  are  more  or  less  distinctive  in 

Mrious  cases,  and  which  pass  more  or  less  gradually 

mm  one  to  the  other.    These  arc,  first,  the  catarrhal  or 

*iiK.IromaI  stage:  second,  the  paroxysmal  or  spasmodic 

t.is:e;  third,  the  stage  of  decline. 

The  catarrhal  stage  begins  as  a  catarrh  of  the  tipper 

•jpiratory  tract,  and  resembles  an  ordinary  cold,  fr(»m 

liich,  indeed,  it  cannot  as  a  rule  be  distinguished,  and 

is  (if  ten  necessary  to  wait  for  the  second  stage  lie  fore 

f infinite  diagnosis  can  be  made.    The  prevalence  of 

liDoping-cough  in  the  neighborhood  or  the  history  of 

Kposurc  puts  the  pliysician  on  his  guanl.    The  symp- 

in>H  in  this  stage  are  an  ordinary  rough,  usually  rather 

Ycre,  and  with  a  tendency  to  become   paroxysmal, 

ore  or  less  coryza,  with  sneezing,  and  sometimes  slight 

it^'ring  of  the  eyes,  due  to  a  mild  conjunctivitis.     An 

<-vation  of  temperature  occurs  in  this  stage,  which,  al- 

<>ii(;h  slight,  is  generally  greater  than  in  ordinary  bron- 

litiH.  and  18 regarded  by  Flint,  therefore,  asan  idiopathic 

csst^ntial  fever,  as  distinguished  from  a  symptomatic 

ic.     Henoch,  however,  considers  this  idea  of  an  esaen- 

il  fever  to  be  erroneous. 

The  duration  of  the  Urst  stage  is  generally  ten  days  or 
o  weeks,  but  it  varies  markedly.  The  younger  the 
fid.  the  shorter  is  tlie  first  stage.  Besides  the  factor  of 
e,  the  SI •  verity  of  the  attack  also  in'fluences  the  du ra- 
in of  the  prodromal  stage.  Thus  the  more  severe  the 
at'U  the  shorter  the  first  stage  is  likely  to  be;  and,  on 
!  other  hand.  In  mild  cases  the  first  stage  may  he 
tcrthened  to  three  or  four  weeks,  or  even  in  some  ca.ses 
ly  terminate  without  passing  into  the  second  stage. 
•  diagnosis  in  these  exceptionally  mild  cases  being 
(ie  by  the  existence  at  the  same  time  of  well-marked 
us  in  other  members  of  the  same  household. 
I'ii<*  si'cond  stage,  into  which  the  first  gradually  or  at 
i»>=»  abruptly  glides,  is  characterized  by  paroxysms  of 
kidly  repeated  forcible  expiratory  efforts  or  coughs, 
l(»w*od  by  a  deep  inspiration,  which,  owing  to  the 
iSTnr.Klic  contraction  of  the  muscles  of  the  larynx  caus- 
a  narrowing  of  the  rima  glottidis.  has  a  loud  and 
'11  liar  CTCiwlng  or  whooping  sound,  from  which  the 
no  of  tlie  disease  is  derived.  The  little  patient  is  gen- 
Dy  conscious  of  an  impending  attack,  becomes  rest- 
i,  and  awakes  from  sleep,  or,  if  at  play,  drops  its  toys 
li  an  expression  of  apprehension,  aiid  often  appears 
iiuke  overy  effort  to  suppress  the  approaching  par- 
stt).  Tho  pulse  and  respirations  become  more  rapid, 
when  tliec4)ughing  Itegins  the  child  seeks  to  grasp 
rii*)ther  or  some  firm  object  for  support.  The  reapir- 
^y  efforts,  from  five  to  twenty  in  number,  follow  each 
L*r  in  rapid  succession,  terminating  in  a  deep-<lrawn 
»i  rat  ion  or  whoop,  and.  after  a  rapid  repetition  of  the 
fv  two  or  thrw»  times,  there  generally  occurs  the  ex- 
>\nn  of  a  thick,  glairy,  tenacious  mucus,  and  often 
Vomiting  of  the  contents  of  the  stomach,  after  which 
r  fiil<)  sinks  back  exhausted,  but,  if  in  a  good  condi- 
.  NfHin  resumes  its  play  as  if  nothing  had  happened, 
iirini*  and  fa?cesare  not  infrequently  expelled  invoU 
irily  in  young  children,  owing  to  the  violent  action 


of  the  diaphragm  and  alKlominal  muscles.  Older  chil 
dren,  who  are  able  to  describe  their  sensations,  and  adults 
speak  of  a  feeling  of  heaviness  or  oppression  in  the  chest, 
and  of  an  increasing  tickling  sensation  in  the  throat,  qr 
the  sensation  of  a  foreign  body  in  that  region,  which 
lead  them  to  expect  a  paroxysm.  A  tickling  in  the  nose 
or,  in  some  cases,  the  reeling  of  nausea  is  also  sometimes 
described  by  the  sufferers  as  presaging  an  attack.  The 
spasm  of  the  glottis,  and  therefore  inspiratory  whoop,  is 
more  marked  when  the  expiratory  efforts  have  been  vio- 
lent and  have  followed  each  other  in  rapid  succession. 

During  the  expiratory  efforts  the  pulmonary  circula- 
tion is  impeded,  and  a  backing  up  of  blood  in  the  right 
side  of  the  heart  occurs,  with  resulting  venous  stasis. 
The  veins  of  the  neck  become  distended,  the  face  red- 
dened, and.  finally,  from  the  interference  with  respira- 
tion, cyanotic.  Tlic  eyes  stand  out  and  are  suffused 
with  tears,  the  loose  connective  tissue  about  the  e3'es  is 
puffy  with  infiltrated  serum,  and  in  severe  paroxysms 
hemorrhages  may  take  place  from  the  nose  or  mouth,  or 
Bubconjuuctival  ecchymoses  may  appear.  The  tongue 
in  infants  and  young  children  is  generally  violently  pro- 
truded from  the  mouth,  the  fnenum  and  lower  surface 
scraping  against  the  gums  or  teeth.  The  child  often 
makes  clutches  at  its  throat  and  face,  and  endeavors  to 
relieve  itself  by  pulling  the  mucus  from  its  mouth.  In 
these  attempts  the  infant,  with  its  poorly  co-ordinated 
movements,  will  sometimes  scratch  its  neck  and  face,  or 
the  mucous  membrane  of  the  mouth. 

After  the  paroxysm  the  cyanosis  is  succeeded  by  pal- 
lor, the  disjtended  blood-vessels  empty  themselves,  but 
the  pufllness  about  the  eyes,  due  to  the  infiltrated  serum, 
often  remains  as  a  characteristic  feature.  Sometimes 
the  child  is  covered  with  a  cold  sweat  after  the  paroxysm. 

The  duration  and  severity  of  the  paroxysms  may  be  so 
slight  that  many  of  these  symptoms  are  lacking,  and  the 
expiratory  efforts  may  be  only  one  or  two  in  number. 
On  the  other  hand,  the  attack  may  last  one  or  even  two 
minutes,  consisting  of  a  number  of  series  of  expiratory 
efforts,  causing  marked  cyano.sis  and  distress,  and  leav- 
ing the  patient  in  a  very  exhausted  condition.  The  num- 
ber of  paroxysms  in  twenty-four  h(»urs  also  varies  very 
much,  fn)m  two  or  three  in  very  mild  cases  to  fifty  or 
even  a  hundred  in  the  more  severe  examples.  A  charac- 
teristic feature  of  whooping-cough,  and  one  that  is 
almost  ahvays  present,  is  the  fact  that  the  paroxysms  are 
more  common  at  night  than  during  the  daytime.  In  the 
waking  hours  any  emotional  excitement  is  apt  to  bring 
on  the  cough;  hence  this  is  frequently  observed  during 
the  visit  of  the  physician.  A  fit  of  crying  is  almost  sure 
to  be  interrupted  by  a  paroxysm  of  cough,  wliich,  by 
substituting  a  greater  evil,  effectually  removes  the  origi- 
nal cause  of  the  tears  from  the  mind  of  the  little  patient. 
In  a  similar  way,  with  several  chihlren  in  a  room  all 
suffering  from  this  disease,  the  occurrence  of  a  paroxysm 
In  one  is  apt  to  be  followed  by  the  same  thing  in  the 
others — the  so-called  parox^'sm  from  imitation. 

The  fever,  which  may  have  been  present  in  the  first 
stage,  is  now  generally  absent,  although  an  occasional 
temperature  of  101"  or  102^  F.  in  the  evening  is  not  at 
all  uncommon.  A  continuously  elevated  temperature, 
on  the  other  hand,  would  at  once  point  to  some  compli- 
cation. 

Vomiting  following  the  paroxysm  may  be  so  frequent 
as  seriously  to  interfere  with  the  nutrition  of  the  patient. 
In  these  cases  the  stomach  becomes  so  sensitive  that  a 
very  slight  cough  may  be  followed  by  the  evacuation  of 
the  entire  contents  of  the  stomach ;  whereas  in  earlier 
periods  of  the  same  case  or  in  milder  cases  vomiting  oc- 
curs only  after  violent  paroxysms.  The  general  condi- 
tion of  the  patient  during  the  intervals  between  the 
attacks,  supposing  there  are  no  complications,  remains 
good  if  the  couree  of  the  disease  is  mild ;  but  if  severe, 
the  patient  becomes  much  emaciated  and  debilitated. 

The  duration  of  the  second  stage  varies  very  much, 
but  averages  from  four  to  eight  weeks,  and  gradually 
merges  into  the  third  stage,  or  stage  of  decline,  when 
the  cough  has  become  less  frequent  and  has  ceased  to 
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be  spasmodic.  This  stage  lasts  generally  two  or  three 
weeks,  but  is  apt  to  be  interrupted  and  prolonged  by 
returns  of  the  old  paroxysmal  cough.  In  fact,  for  a 
year  or  two  after  an  attack  of  whooping-cough,  an  ordi- 
nary bronchitis  is  apt  to  take  on  the  spasmodic  character 
of  the  former  disease. 

When  uninfluenced  by  treatment,  tlierefore,  whooping- 
cough  runs  a  course  of  from  two  to  tliree  months.  A 
duration  of  less  than  six  wecHvs  is  uncommon,  while  one 
of  more  than  three  months  is  unfortunately  less  so.  An 
average  of  ten  weeks,  as  stated  by  West,  is  probably  as 
accurate  an  estimate  as  can  be  given. 

The  physical  examination  in  an  interval  between  par- 
oxysms of  cough  will  show,  in  uncomplicated  rases,  more 
or  less  emaciation  and  aniemia  dependent  on  the  severity 
of  the  attack,  possibly  slight  putilness  of  the  face,  espe- 
cially about  the  eyes,  and  in  some  cases  an  excoriation  or 
ulcer  on  the  fnenum  lingute,  with  perhaps  a  slight  bron- 
chitis. In  mild  cases  of  whooping-couuh  there  may  be 
an  entire  absence  of  these  signs,  and  the  child  may  ap- 
pear to  be  in  perfect  health  during  the  intervals  of  the 
cough. 

Sugar  is  occasionally  found  in  the  urine.  Dolan  found 
traces  in  fourteen  out  of  tifty  cases  examined  on  this 
point.     Albumin  may  also  occasionally  be  found. 

Complications. — The  principal  complications  of 
whooping-cough  may  be  divided  into  three  cla.sses:  first, 
those  due  to  an  increase  or  extension  of  the  mild  inflam 
niaiion  of  the  air  pas.sages,  which  probably  accompanies 
all  cases  of  whooping-cough :  secondly,  complications  due 
ilirectly  or  indirectly  to  the  parox^'sm  of  coughing;  and 
thirdly,  accidentid  complications. 

Bronchitis,  although  generally  present  in  whooping- 
cough,  is  always,  even  in  its  mildest  form,  considered  a 
complication  by  some  authors.  This  bronchitis  may  in- 
crease and  involve  the  smaller  capillary  tubes,  especial  I  v 
in  debilitated  children  and  where  the  hygienic  surrounil- 
ings  are  poor,  and  result  in  bronchopneumonia.  This  is 
the  most  serious  complication  and  is  largely  responsible 
for  the  mortality.  With  the  presence  of  bronchopneu- 
monia the  little  patient  can  dl  bear  the  paroxysms  of 
cough,  but  tlese  fortunately,  as  a  rule,  become  less 
severe  at  this  time,  so  that  false  hopes  arc  thereby  ex- 
cited. 

Of  the  complications  due  to  the  violent  paroxysms  of 
cough  may  be  mentioned  pulmonary  vesicular  emphy- 
sema. Its  diagnosis  during  life  is  often  impossible,  but 
the  condition  is  frequently  seen  at  post-mortem  examina- 
tions, especially  in  the  upper  lolx's  of  the  lungs. 

A  more  extreme  condition  rarely  occurs,  namely,  rupt- 
ure of  the  air  cells,  giving  rise  to  interlobular  emphysema. 
In  these  cases  the  air  is  sometimes  forced  into  the  loose 
connective  tissue  of  the  neck  or  even  of  the  entire  bod 3-. 

According  to  Strllnipell,  a  lobular  emphysema  may 
sometimes  persist  as  a  chronic  state  after  recovery  from 
whooping-cough. 

Another  group  of  complications  that  may  result  from 
violent  paroxysms  of  cr)Ugliing  are  hemorrhages.  P>pi- 
'staxis  is  the  most  frequent  form,  and  may  in  some  cases 
be  so  severe  as  greatly  to  enfeeble  the  patient  or  even  to 
prove  fatal.  The  next  most  common  source  of  hemor- 
rhage is  the  mouth,  either  from  the  ulcer  or  abrasion 
under  the  tongue,  produced  by  friction  against  tlie  lower 
incisors,  or  from  the  dry  and  cracked  lips  which  are 
rubbed  or  picked  b)'  the  little  patient,  or  from  tlie  gums, 
tongue,  pharynx,  or  indeed  from  any  part  of  the  buccal 
cavity.  If  stomatitis  exist,  the  facility  for  bleedin.u:  is  of 
cours(?  increased.  In  cases  of  bleeding  from  the  mouth, 
the  mucus,  which  is  churned  about  in  the  monih  before 
it  is  expelled,  becomes  of  course  blood-stained,  or  the 
patient  even  spits  out  pure  l)lood,  if  the  hemorrhage  is 
sufficiently  free.  This  alarms  the  parents  much  more 
than  a  copious  epistaxis  would  do.  and  they  send  for  the 
doctr)r  at  once,  thinking  the  child  is  cougiiing  up  bUxxl 
from  the  lungs.  True  hnpmoptysis,  however,  is  very 
rare  in  children  imder  ten  years  of  age.  and  even  in  tuber- 
culous cases  is  seldom  seen  at  such  an  early  age. 

Sul)conjunctival  hemorrhages  are  not  uncommon  and 


give  no  pain,  neither  do  they  interfere  with  vision. 
They  are  almost  diagnostic  of  this  disease,  as  they  are 
rarely  seen  in  children  from  other  causes,  trauma  of 
course  being  excluded.  A  conjunctival  hemorrliago  is 
rare.  Trousseau  reports  a  case  in  which  it  gave  the  ap- 
pearance of  tears  of  blood.  Vision  may  be  partially  or 
totally  obscured  by  hemorrhage  into  the  retina.  Blind- 
ness in  whooping-cough  Las  been  found  in  some  cases  to 
be  due  to  ischo'mia  retinap.  Exophthalmus  from  hemor- 
rhage behind  the  ball  has  been  observed,  also  subluxation 
of  the  lens  due  to  partial  rupture  of  the  zonula  Zinnii  in 
a  fit  of  coughing. 

Otorrhagia  is  very  rare,  and  is  due  to  the  rupture  of 
the  membrana  tympani  by  the  air  being  violently  forced 
up  the  Eustachian  tube  during  coughing,  or  by  the  rupt- 
ure of  the  vessels  of  the  external  auditory  amal,  which 
have  been  altered  by  an  acute  or  chronic  inflammation. 

Subcutaneous  hemorrhages,  or  ecchymoses,  occasion- 
ally occur. 

Hemorrhages  of  the  brain  or  meninges,  as  is  natural  to 
infer,  occur  from  the  same  causes  as  hemorrhages  else- 
where, although  they  are  rare  and  are  of  very  serious 
and  often  fatal  import.  The  history  is  usually  that  of  a 
severe  paroxysm  of  cough,  followed  by  paralysis  and  loss 
of  sensation  in  various  parts,  often  a  hemiplegia  with  un- 
consciousness and  convulsive  movements.  The  symp- 
toms may  gradually  increase  in  severity,  pointing  to  a 
slowly  progressing  hemorrhage.  Very  serious  and  omi- 
nous symptoms  may  be  followed  by  complete  i*ecovory, 
so  that  the  physician  must  not  hurriedly  give  a  fatal 
prognosis. 

Convulsions  in  whooping-cough  are,  however,  often 
due  simply  to  the  general  reflex  disturbance,  owing  to 
the  high  state  of  tension  of  the  nervous  system  in  chil- 
dren; but  cerebral  or  spinal  congestion,  resulting  solely 
from  the  cough,  may  be,  and  frequently  is,  a  cause  of 
the  convulsions. 

Hernia  of  the  bowels  and  prolapsus  ani  are  not  infre- 
quently seen,  resulting  from  the  strong  expiratory  efforts; 
and,  rarely,  the  rupture  of  the  rectus  abdominis  witli  the 
formation  of  a  large  tumor. 

Etiology. — The  infectious  nature  of  this  disease  de- 
mands a  living  organism  as  the  causative  agent,  and  ob- 
servers all  over  the  world  have  been  busy  on  this  pmblem. 

Deichler,  in  1886,  found  always  present  in  the  sputa 
of  whooping-cough  patients  an  amcrlm-likc  protozoon. 
This  has  been  confirmed  more  lately  by  KinlolT.  and 
again  by  Behla,  but  the  importance  of  this  organLsm  in 
the  etiology  of  the  disease  may  perhaps  be  doubted. 

Afanassieff,  in  1887,  found  in  the  sputa  short,  rod  like 
bacteria  of  0.0  to  2.2//  in  size,  from  which  he  obtiuned 
pure  cultures,  and  states  that  this  bacillus — "* Bacillus 
tussis  convulsiva* " — is  distinctive  from  any  previously 
d(fscribed  bacterium.  With  the  pure  culture  he  made 
eighteen  experiments  on  animals  by  injecting  it  into  the 
trachea  or  lungs,  by  which  he  produced  in  all  cases 
symptoms  of  whooping-cough.  On  post-mortem  exami- 
nation of  these  cases  he  states  that  these  bacteria  were 
found  on  the  mucous  membrane  of  the  bronchi,  trachea, 
and  nose,  and  he  also  found  the  same  germ  on  the  mucous 
membrane  of  the  respiratory  passages  of  children  who 
died  of  whooping-cough. 

Since  then  Hitter.  Zusch,  Czaplewski  and  Ilensel,  and 
Koplik  have  all  isolated  and  studied  a  bacillus  which  is 
perhaps  identical  with  that  first  described  by  Afamissieff. 

Czaplewski  and  Ilensel  worked  out  a  method  which 
did  not  fail  to  show  this  characteristic  bacillus  in  every 
case.  They  described  the  bacillus  as  bting  oval  with 
rounded  ends,  which  sometimes  stain  more  deeply  than 
the  centre,  giving  the  appearance  of  a  diplococcus. 

Whooping-cough  is  contagious  during  its  whole  course, 
especially  during  the  first  or  catarrhal  stage.  It  is  least 
contagious  during  the  third  stage,  or  stage  of  decline, 
and  its  contagiousness  may  cease  wlnle  the  cough,  which 
is  then  due  to  a  simple  bronchitis,  still  continues.  The 
contagiousness  may  even  cease  before  the  whooping  has 
stoj^ped,  for  this  latter  may  be  kept  up  simply  as  a  ner- 
vous habit.    So-called  relapses,   where  the  spasmodic 
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tiscd.  and  111011161*8  among  certain  classus  even  adopt  the 
pernicious  practice  of  allowing  their  children  to  be  ex- 
posed to  contagion,  on  the  ground  that  they  must  liave 
whooping-cough  some  lime,  and  the  sooner  they  have  it 
and  are  over  it  the  better.  This  idea  should  be  coniliated 
wherever  found,  for,  as  we  have  already  seen,  the  older 
a  child  is  the  better  able  is  he  to  resist  the  debilitating 
eflects  of  the  disease,  while  in  infanta  the  danger  of  a 
fatal  result  is  considerable.  Adults,  even  if  not  less  sus- 
ceptible, are  less  frequently  exposed  to  whooping-cough 
than  young  children,  and  In  them  the  disease  generally 
runs  a  ml  id  course*.  If  possible,  the  patient  should  live 
and  sleep  in  a  room  away  from  the  other  children  of  the 
family,  who  should  not  be  allowed  to  visit  him  or  plav 
with  him  out  of  doors.    Tiie  mother  or  nurse  should,  if 

{>088ible,  air  or  change  her  clothes  and  wash  her  hands  on 
eaving  tho  patient  to  go  to  the  other  children.  These 
{)recautions  are  certainly  worth  while  if  there  be  a  young 
nfant  in  the  fandly,  or  a  delicate  child,  or  one  wealcened 
by  sickness. 

Parents  sliould  be  reminded  of  the  evil  of  taking  chil- 
dren suffering  from  this  disease  in  public  conveyances,  or 
to  places  of  public  meeting,  as  churches,  shops,  where 
other  children  may  be  infected. 

Di8pensan(*H  and  out-patient  departments  of  hospitals 
often  scTve  to  spread  the  disease,  the  child  with  wlioop- 
ing-cough  sitting,  perhaps  for  several  hours,  on  benches 
with  other  children.  Such  cases  should  either  be  seen 
and  scLt  oil  at  once,  or  kept  in  a  separate  room. 

It  is  unfortunate*,  that  wliooplng-cough  should  be  espe- 
cially contAgious  in  tho  early  stages  before  the  diagnosis 
is  made  clear  bv  the  characteristic  whoop.  The  conta- 
gion diminishes  duHng  the  spasmo<1ic  stage  and  proliably 
ceases  before  the  child  has  ceased  w]ioo(nng. 

Disinfection  of  tlio  room  and  its  contents,  after  death 
or  recovery  fnmi  whooping-cough,  shouUl  alwa^^s  be 
practised,  although,  as  before  remarked,  it  is  not  prob- 
able that  the  poi^u  survives  long  outside  of  the  body. 

Charles  W,  Towimend. 
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WIDAL  TEST.    See  Typhoid  Fever, 
WIESEN.    8ee/>aco«. 

WILBUR  SPRINGS.— Colusa  County.  California. 

These  iiniHTul  springs  are  located  thirty  mllea  from 
Colusa  They  are  pleasantly  situated  and  have  acquired 
considerable  reputation.    The  waters  are  hot  and  sul- 


phuretcd,  and,  according  to  Anderson's  analysis.  one- 
United  States  gallon  contiuns  (solids):  Smlium  chloritle^ 
gr.  19.75;  sodium  carbonate,  gr.  8.40:  sodium  sulphate, 
gr.  26.10:  potas-sium  chloride,  gr.  0.40;  ailicati-s,  gr. 
(5  95;  magnesium  sulphate,  gr.  22.90;  magnesium 
carbonate,  gr.  5.10;  calcium  carbonate,  gr.  8.44;  calcium 
sulphate,  gr.  20.62:  ferrous  sulphate,  gr.  4.10;  alumina, 
gr.  8.98;  potassiutn  iodide,  gr.  0.75;  organic  matter.  ^, 
1.74.  Total  solids.  124.B9  gmins.  Sulphurcted  hydro- 
gen ga.<i,  48.97  cubic  inches.  A  hotel  and  cottages  have- 
been  built,  and  there  arc  also  excellent  camping  lacilitiea. 

Jamet  K,  Cnjok. 

WILDEN  SPRING.— Franklin  County,  Vermont. 

P06T-OKFICE. — St.  Albans.    Hotel  in  St.  Albans. 

.AccKBs.— St.  Albans  is  a  prominent  railroad  atatioo 
on  the  Vermont  ("entral  Railroad,  in  tho  extreme  north 
comer  of  the  State. 

St.  Albans  is  a  delightful  town  overlooking  LAk& 
Champlain,  two  miles  west.  Tho  spring  is  situated  00 
Edwards  Street,  south  of  Lake  Street,  about  ten  minutes' 
walk  west  of  the  depot.  The  water  was  analyzed  by  A. 
A.  Hayes,  M.D.,  of  Hoston,  who  found  tlie  following 
chemical  constituents:  Sodium  carbonate,  magnesium 
carbonate,  calcium  carbonate,  sodium  chloride,  potas- 
sium sulphate,  calcium  sulphate,  magnesium  iodide,  iroD 
crenate,  sodium  silicate.  Sr)li<l  cotiKtituents  per  United 
States  gallon  almut  twenty -four  grains. 

The  water  has  been  considemblv  resorted  to  in  tbcr 
past,  but  so  far  as  we  can  learn  it  is  not  now  employed 
for  medicinal  purposes.  JameB  K,  Cruok, 

WiLH01T*S  SODA  SPRINGS.— Clackamus  County. 
Orejron. 

PosT-OrKiCE.— Wilhoit.    Hotel. 

Access.— From  Salem,  Marion  County,  twenty-five 
miles  northeast  by  wagon  road. 

These  springs  are  seven  in  number  and  flow  about 
seven  hundred  gallons  per  lumr.  An  analysis  by  J.  A. 
Veatch,  M.I>.,  in  1H69,  gave  the  following  results:  One 
United  States  gallon  contains  (solids) :  Sodium  carl^onate, 
gr.  87.57;  magnesium  carbonate,  gr.  85.82;  calcium  car- 
bonate, gr.  82.28;  iron  carbonate,  gr.  0;  sodium  std- 
phatc,  gr.  8.40;  magnesium  sulphate,  gr.  0.45;  sodium 
chloride,  gr.  201;  iotline,  a  trace.  Total  solids,  421.97 
grains.    Carbcmic  acid  gas,  22.56  cubic  inches. 

The  water,  as  it  Hows,  is  said  to  have  a  temi)erature  of 
85**  F.  This  is  a  very  valuable  water,  combining  as  it 
does  a  ntimbcr  of  important  chemical  ingredients.  It  is 
not  unpleasant  to  the  ])alate,  and.  according  to  Dr.  H. 
Carpenter,  it  operates  on  theseccmd  day  as  a  laxative  and 
diuretic.  It  contains  a  ccmsiderable  percentage  of  Iron, 
which  gives  it  tonic  and  reconstructive  properties. 

Jafnes  K,  Croak. 

WILLOW.    8e<i  Salieneea. 

WINNIPEG.— This  city.  therar>ita1  of  the  province  of 
Maniroha,  is  situateil  at  the  junction  of  the  Ued  Hiver  of 
the  North  and  the  Assiniboine,  485  miles  south  of  IjSke 
Winnipeg  and  1,424  miles  west  of  Montreal.  From  the 
boundary  of  the  United  States  it  is  about  OU  miles  north, 
North  Dakota  and  Minnesota  forming  the  southern 
boundary  of  the  province.  It  is  a  city  of  45,000  inhabi- 
tants, the  metropolis  of  all  this  region,  and  is  constantly 
growing.  It  is  well  laid  out  with  brr>ad  streets,  and  has 
many  public  buildings — colleges,  handsome  churclieit.  a 
genemi  ho^pitid,  banks,  etc.  It  is  reached  vi&  the  Cana- 
dian Pacific  Hailroad  from  the  east,  or  the  Northern 
Pacific  from  St.  Paul. 

The  province  of  Manitoba,  embracing  73.956  squan;: 
miles,  is  a  level  prairie,  about  800  feet  above  the  sea- 
level,  and  contains  tlirec  important  lakes:  Winnipeg. 
Manitoba,  and  Wlnnipegoosis.  Like  the  neighboring 
Dakotas  and  Minnesot^i,  Manitoba  is  noted  for  its  wheat, 
which  is  the  staple  product.  The  rivers  and  lakesabouod 
in  tish,  and  large  and  small  game  is  plentiful. 
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The  climate  of  this  regiou  is  healthy,  but  the  extremes 
f  temperature  are  great,  as  is  also  the  nunual  range. 
'he  wiuLeiB  arc  long  and  cold.  According  to  Hann 
*  llaDdbuch  der  Kliuiatologie^')  the  temperature  fulls 
hiiost  I'very  winter  as  low  as  40**  below  zero  F.,  while 
1  summer  it  may  rise  to  100*  F.  Owing  to  the  com- 
•nrative  dryness  of  the  air,  however,  the  cold  is  said  not 
3  be  seveVely  felt.  The  average  annual  mean  tem- 
cmture  of  Winnipeg  is  83.8'  F..  whirh.  according  to 
liusdulc,  is  lower  than  that  of  any  other  large  city  in 
Liiiciica. 

The  following  table  of  the  monthly  and  annual  tern- 
era  tu  re  and  precipitation  was  kindly  furnished  by 
*rof.  It.  F.  Stupart»  director  of  the  Meteorological  6er- 
icc,  Toronto: 


at  intervals  ascending  or  erect;  branches  from  two  to  four 
inches  high,  each  1)eanng  three  or  four  leaves  and  a  few 
axillary,  uoilding  flowere;  leaves  oval  or  obovate,  tliick, 
leathery,  almost  entire,  biight-green  and  shining  above, 
paler  beneath,  with  slightly  revolute  margins,  fragrant 
when  crushed,  and  pleasantly  aromatic  to  ihe  taste. 
Flowers  small,  calyx  five-toothed,  enclosing  the  small 
capsule,  becoming  tieshy  as  it  lipens,  and  forming  the 
principal  portion  of  the  pleasant -flavorc<l  fruit.  Corolla 
ovoid,  five-toothed;  stamens,  ten:  pistil,  one,  with  five- 
celled  ovary;  pod,  five-celled,  many  seeded,  .surrounded 
by  the  juicy  calyx.  The  berry,  which  is  edible  and  oc- 
casionally found  in  the  markets,  is  about  a  fourth  of  an 
inch  in  diameter,  pink  or  red  in  color,  of  a  sweetish,  aro- 
matic, birch-hke  taste. 


Winnipeg,  Manitoba. 


Table  showing 

verxme  rai«n  highest  tempei^ 

uture 

vt'imri*  ineuo  lowest  tempera- 

luiv ., 

vpraire  inmn  monthly  and  an- 
nual lemptTHture 

vemfiTt;  duUy  range  of  tern- 

|fruuin». 

()» iliite  hlghimt  temperature. . 
t«otute  lowest  tempenitiire  . . 
V enure  rainfall  In  Inches.  . . . 
i  enigv  snowfall  in  Inches .... 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

«.4» 

ia4« 

24.6« 

46.6- 

6B.f 

74.6» 

78.3» 

76.9» 

64.7» 

60JB" 

27.8» 

14.6'» 

-16.2 

-12.6 

7.4 

26.3 

89.0 

49.7 

63.8 

60.5 

41.0 

29.8 

10.0 

-5.3 

-6.4 

-1.1 

16.2 

86.0 

62.1 

62.1 

66.1 

63.2 

62.8 

89.7 

18.9 

4.6 

21.0 

40.0 

-46.0 

» • . . 

8.7 

23.0 

46.0 

-46.0 

.  4  •  . 

9.4 

16.7 

64.0 

-38.0 

8.8 

21.8 

W.0 

-14.0 

1.17 

4.3 

26.1 

04.0 

16.0 

2.15 

1.3 

24.8 

fW.0 

21.0 

8.53 

.3 

24.5 

96.0 
36.0 
8.06 

•  •  •  • 

254 
103.0 
30.0 
2.68 

•  •  •  • 

23.7 
94.0 
19.0 
2.00 

•  •  •  • 

20.9 

85.0 

-3.0 

1.52 

1.3 

17.8 
64.0 
-34.0 
.17 

9.8 

19.9 

47.0 

-63.0 

.14 

7.6 

Year. 

78.3« 
-16.2 
88.8 


108.0 
-58.0 
10.78 
51.5 


The  average  daily  maximum  temperature  for  July  is 
^8  F.,  and  the  minimimi,  58.8"  F.  The  annual  range 
'  temperature  is  from  130*  to  140*  F.  The  average  total 
inual  precipitation  for  Manitoba  is  17. 4H  inches,  but  of 
is  12.87  inches  falls  in  the  six  months  from  April  1st 
October  1st.  The  mean  relative  humidity  is  about 
venty-tivc  i>er  cent.  The  wind  velocity  is  very  con- 
lemblc,  averaging  about  eleven  miles  per  hour,  the 
evailing  direction  being  from  the  north  and  northwest. 
The  most  notable  features,  then,  of  the  climate  of  tliis 
.i;ion  are  the  great  extremes  of  temperature,  the  great 
lily  and  monthly  ranges,  and  the  excessive  cold  of  win- 
r.*  Fro.ii  the  fact,  however,  that  spring  rapidly  ad- 
mccs  during  the  latter  part  of  April,  and  that  the  day 
nipenittires  in  summer  are  high,  with  a  good  deal  of 
mshihe,  the  wheat  matures  quickly.  There  is  no  mal- 
id,  and,  as  has  been  said,  the  climate  is  a  wholesome 
\Q  for  Ihe  robust,  and  immigmtion  is  rapidly  filling  up 


lis  great  fertile  region. 


Edwaixl  0.  Otis. 


}N\HJEnOfiE£H.—iGrtuWieHa;  Checkerberry ;  Box- 

Try;  Parr  ridge-berry;  Tea-berry,  etc.) 

The  dried  leaves  of  OauWiena  procumbens  L.  (fam. 


FIG.  60B7.— WtnterKreen ;  Leaves  and  Beniea.    (Baftlon.) 

•irnre/r).    This  plant  is  a  little  evergreen  undershrub. 
ith  slender,  wmk,  creeping  or  subterranean  stems,  and 


Qaultheria  is  a  native  of  North  America,  growing  io 
dry  woods  and  plains.  It  is  in  many  parts  of  the  United 
States  very  abundant,  carpeting  the  ground  under  trees 
and  bushes,  and  is  collected  in  large  quantities  both  for 
use,  dried,  and  for  immediate  distillation.  All  parta  arc> 
aromatic,  the  leaves  and  stems  astringent  as  well,  and 
owe  their  value  to  an  essential  oil  {Oleum  OavUfteria, 
U.  8.  P.)  of  birch- like  flavor,  consisting  mostly  of  methyl 
tfilicyUite,  with  about  cme-tenth  of  a  peculiar  hydrocar- 
bon, gaullherilene.  Oil  of  wintergreen  is  **a  colorless, 
yellow  or  rKhlish  liquid  (according  to  age),  of  a  peculiar 
strong  and  aromatic  odor,  a  sweetish,  warm,  and  aroma- 
tic taste,  and  a  slightly  acid  reaction.  Specitic  gravity 
about  1.180.     It  is  reaaily  soluble  in  alcohol." 

Like  sassafras,  cinnamon,  and  other  pleasant  aromatics, 
wintergreen  is  very  largely  used  as  a  flavor,  and  enters 
into  seveml  ofllcijl  preparations  for  that  purpose.  Its 
relation  to  salicylic  acid  has  led  to  its  employment  in 
rheumatism.  The  discussion  is  very  animated  as  to 
whether  oil  of  winteigreen,  oil  of  birch,  and  i)ure  methyl 
salicylateare  identical  in  physiological  action.  By  many 
the  natural  oil  of  wintergreen  is  preferred  to  either  of  the 
others.  Dose  of  the  leaves,  1-4  gm.  (gr.  xv.-lx.);  of  the 
oil,  from  five  to  twenty  drops. 

Preparations:  Of  the  oil,  spirit  (Sjnrittts  Gavltheria, 
U.  8.  P.)  0.05  in  alcohol.  W.  P.  Bolles. 

yN\JCHHkZ£L.—(HnmnmelU,  U.  8.  P.)  The  dried 
leaves  of  llamamelU  Virgin  iana  L.  (fam.  J  Jama  melt- 
dtieecF)  The  plant  yielding  this  drug  is  a  tall,  sleudtfr, 
strugi^ling  shrub  growing  cnnimonly,  in  moist  woods, 
over  a  large  part  of  the  United  States.  Its  llowtns  are 
small,  in  liitle,  ses<5ilo,  axillary  clustei-s,  nu<l  appear  late 
in  the  autumn.  They  persist  through  most  of  tlie  winter, 
the  fruit  from  them  ripening  in  the  fc»l lowing  summer. 
Calyx  four-purted;  corolla  of  four  long,  narrow,  stmp- 
shaped,  yellow  petals;  stamens,  eight,  shoit;  pistil,  one, 
with  two  styles;  and  a  two-celled,  two-ovuUd  ovary. 

The  leaves  should  be  collected  in  the  autunm.  They 
are  stoutly  and  very  shortly  petiolcd,  the  blade  7-15  cm. 
(ft-6  in.)  long  and  nearly  us  broad  or  occasionally  even 
broader,  higlily  inetjuilateral,  oval,  with  a  very  oblique, 
slightly  cordate  base  and  usually  a  very  short  obtusish 
point  at  the  summit,  the  margin  coarsely  sinuate;  thick- 
ish,  dull  green  and  with  obscure  venation  i.bove,  paler  or 
browuisli -green,  with  a  satiny  lustre  and  very  prominent 
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dobaa  ;  in  Ceylon,  parangi ;  in  the  Diitcli  Indies,  paiek; 
on  tlie  Gold  Coast,  ojortor,  dube,  dn^tea,  Umgara  ;  in  Cala- 
bar./7'ama«t  /  in  Congo,  tetta;  in  Bauioa,  lujiani,  toino;  in 
Fiji,  eoko  ;  in  New  Caledonia,  Umga,  Umo  ;  in  the  Moluc- 
cas, bouUm  d*Amfxfiue. 

Qbogkapuical  Distribution.— Yaws  is  endemic  in 
the  tropics,  chiefly  in  the  West  India  lolands  (notably 
Dominica  and  JumuicH).  Central  and  South  Ametica, 
Western  Africa,  Mozambique,  Madagascar,  Ceylon.  Java, 
the  East  Indian  Arcliipelago,  and  Polynesia.  Its  limits 
seem  to  be  ten  degrees  on  each  side  of  tbe  Equator; 
though  lately  coses liuve  been  reported  from  Kimberlcy, 
In  South  Africa.  Negro  slaves  from  Africa  probably 
took  the  disease  to  tbc  West  Indies.  The  ttrst  account 
of  the  aflfection  was  given  by  Oviedo  in  1525;  ho  met 
with  it  in  Hispaniola  (now  St.  Domingo). 

Etiolooy.— The  direct  cause  of  the  disease  is  un- 
doubtedly a  micro-organism,  but  so  far  it  has  not  been 
absolutely  identified,  ilirsch,  Pierez,  and  NicholU  and 
Watts  have  reporte<l  the  tinding  of  a  micrococcus,-  to 
which  they  ascribe  the  disease:  Breda  attributes  yaws  to 
a  bacillus':  and  Powell  to  a  yeast.  Yaws  is  generally 
acquired  by  direct  contagion,  and  is  inoculuble  through 
a  sore,  or  an  abrasion  of  the  skin,  also  bv  the  nipples  of 
a  nursing  mother  or  the  mouth  of  an  infant:  but  tlies, 
mosquitoes,  and  other  insects  may  also  be  the  means  of 
disseminating  the  dis<:'us<'.  It  is  also  transmitted  by 
clothes,  rugs  and  mats,  and  dirt  from  the  floor  or  walls 
of  flltliy  and  infected  hovels.  As  predisposing  factors 
may  be  mentioned:  Age.  Infants  below  one  or  two  years 
are  generally  exempt :  children  between  two  and  four- 
teen years  are  most  liable  to  be  nttacUed  by  the  disease. 
Sex  has  but  little  influence,  the  number  of  males  alTected 
being  slightly  in  excess  of  the  females.  Uace.  The  negio 
is  much  more  liable  to  yaws  than  the  white  man  or 
mulatto.  Hygiene  \^  nn  important  factor  in  this  apparent 
immunity  of  tlie  whites:  and  the  negio's  absolute  igno- 
rance of  and  indifference  to  things  hygienic  will  go  far 
to  explain  his  susceptibility  to  yaw's.  A  constitution 
worn  out  by  disease  or  dissipation  and  unhygienic  sur- 
roundings arc  potent  predisposing  factors.  Heredity 
plays  no  part,  for  children  are  not  born  with  3'aws:  this 
is  an  important  dilference  between  this  dis(*use  and 
s^'philis.  But  llallen  has  reported  a  case  of  yaws  in  an 
infant  twenty  days  old.  The  mother  was  suuering  from 
yaws  and  the  child  probably  got  infected  during  labor. 
Vnreination  seems  to  have  a  favorable  influence  on  the 
disea.se.  In  persons  who  have  been  vaccinated  an  attack 
of  yaws  is  genemlly  very  mild,  while  a  similar  result  is 
often  experienced  from  vaccinating  a  person  sulTering 
from  yaws.  One  attack  of  yaws  usually  confets  immu- 
nity from  future  attacks,  at  any  rate  for  a  number  of 
years:  but  occasionally  a  person  acquires  the  disease  a 
second  or  even  a  third  time. 

Symptoms  and  ('ourse  op  the  Disease. — The  disease 
begins  with  a  perifHi  of  incubation,  of  from  two  to  eight 
weeks  (but  generally  nearer  the  former  figure),  and  last- 
ing till  the  appearance  of  the  local  lision.  Usually  there 
are  no  prodromes,  and  occasionally  there  are  a  ft- w*  vague 
symptoms,  such  as  mnlaise,  languor,  headache,  itching, 
pains  in  the  limbs,  veitigo,  constipation,  fever,  and  palpi- 
tation of  the  heait.  In  children  these  symptoms  are  apt 
to  be  more  pronounced.  This  is  followed  by  tbe  ef'vpfire 
Mage,  which  may  last  for  a  period  varying  from  a  couple 
of  months  to  as  many  years.  The  symptoms  mentioned 
above  become  more  pronounced,  and  the  nkin  becomes 
dry.  scaly,  and  lustreless,  and  in  the  negro  li;;liter  in 
color,  'f  his  squammis  eruption  soon  gives  iilnec  to  pap- 
ules, one  or  more  of  which  may  sometimes  be  found.  (»n 
close  examination,  nt  the  seat  of  the  inoculation.  Tlief^e 
papules  at  the  point  of  inoculation  may  either  heal  (\\  ilh 
treatment  in  about  two  weeks,  or  wi;hnut  treatment  in 
about  two  months),  or  break  down  and  u lee* ate.  They 
are  most  apt  to  appear  on  the  face,  perineum,  areola  of 
the  breast,  genitals,  anus,  toes,  lips,  mouth,  and  nope, 
also  at  the  junction  of  the  mucous  membmnes  with  the 
skin.  The  papule,  which  at  first  is  about  the  si/e  of  a 
piubcad,  grows  to  the  dimensions  of  a  pcu  or  a  pingpong 


ball,  or  even  larger.  It  is  conical  in  shape,  and  the  skin 
over  it  becomes  thinner  and  redder  and  more  shiny,  and 
eventually  splits  in  the  centre  of  the  tubercle  or  granu- 
loma, as  it  is  now  called.  On  the  splitting  of  the  skin 
there  appoara  a  raw  protuberance  which  seems  to  push 
itself  through  the  epidermis:  tins  is  the  **finmttoiiternTM\ 
is  often  covered  with  an  offensive  exudate  of  n  dull  scro- 
purulent  fluid,  which  forms u  si!fib:  and  this,  if  removed. 
is  replaced  by  new  crusts.  The  surface  under  ilicsc 
crusts  is  red  except  incuciiectic  individuals,  when  it  is  of 
a  dirty  yellow  color.  These  tubercles  are  either  single 
or  they  coalesce,  or  they  n)ay  appear  in  successive  crops; 
they  are  the  essentiol  lesion  of  yaws.  They  may  measure 
as  much  as  two  or  thrye  inches  in  diameter,  and  a  quarter 
of  iM\  inch  in  thickness.  They  are  not  painful  or  tender 
to  pressure,  except  when  they  are  situated  in  the  palms 
of  the  hands  or  the  soles  of  the  feet  or  under  the  naila 
When  situated  in  the  axilla  or  on  the  thigh  they  are  ant, 
from  pressure,  to  become  tUit.  The  tubercUs  gradually 
shrink,  and  the  scal-s  or  crusts  drop  off,  leaving  only  a 
macule  which  itself  eventually  disappears.  The  lym- 
phatic glands  in  tlie  immediate  neighborhood  arc  some- 
limes  involved,  in  wlijch  case  they  bectmic  swollen,  and 
may  even  suppurate.  During  tliis  stage  some  squama: 
and  papules  may  also  be  present.  A  few  papules  occa- 
sionally remain  after  the  others  have  rtisappeanHl,  and 
are  called  by  the  negroes  '^viemba  "  yair»  ("  memba  ^  being 
equivalent  to  rentewber).  In  a  mild  case  of  yaws  tliere 
are  no  sequehe;  but  in  severe  cases  and  in  the  debilitated 
and  dissipated  there  may  be  serious  ulceration,  also  l>one 
lesions;  but  the  latter  arc  ntorc  ant  to  be  a  result  of 
syphilis,  and  the  possibility  of  thisuiseasc  being  present 
with  yaws  must  not  be  overlooked.  At  the  same  time 
care  must  be  t}d%en  not  to  give  too  much  merctiry.  or 
serious  results  inoy  follow,  for  which  the  yaws  is  not  re- 
8i)on8ible. 

Ikheuui.ati  Varietiks.— Occasionally  one  of  the  yaws 
tubercles  is  larger  than  the  others,  is  more  or  lessisoltitrnl. 
comes  earlier,  or  la.sts  longer,  and  is  consideted  by  the 
negroes  to  be  responsible  for  tlie  other  tubercles:  si.cli  a 
one  is  called  a  **  manutn  "  pian  or  **  mother  "  yntp.  When 
the  soles  of  the  feet  and  palms  of  the  hands  arc  affected, 
there  is  apt  to  bo  severe  inflatnnmtion ;  and  the  disease 
thus  hicalized  is  called  emb  yntts,  entb*,  emjvpor,  IttbbneM, 
or  tufjba.  llingtrorm  yawn  is  the  name  given  when  the 
panules  become  confluent  and  are  arranged  circularly. 

Pina  d'arfre  is  the  name  given  when  most  or  all  of  the 
tubercles  arc  rr'placed  by  yellowish  spots  slightly  ele- 
voted. 

When  a  numlKjr  of  tiny  vesicles  remain  scattered  over 
the  trunk  the  condition  is  caUiid  J^'an  gnitelU,  This  is 
an  occasional  sequel  of  yaws. 

Dt.xoNosis. —  riie  tranpition  of  thesquamm  to  papules 
and  later  to  tubercles  which  split  and  exhibit  11  tumor 
with  a  yellowi<»li  discharge,  is  fairly  characteristic  of 
yaws.  Syphilis  is  the  disease  with  which  yaws  inmost 
likely  to  be  confounded.  Hutchinson  believes  yaws  to 
be  a  species  of  syphilis  modified  perlmns  by  dinuUe  and 
race,  but  still  syphilis.  Pierez.  Powell,  Nicholls.  Hat, 
and  most  other  observers  believe  that  these  two  diseases 
are  absolutely  distinct.  An)ong  the  points  of  difference 
may  be  mentioned :  1.  Yaws  is  practically  confined  to  the 
tropics,  while  syphilis  is  found  almost ever>' where.  2. 
Yaws  is  not  hereditiiry:  syphilis  in  hereditarj'.  8.  In 
yaws  the  primary  lesion  when  found  is  a  soft  ulcer;  in 
syphilis  it  is  tt  hord  chancre.  4.  Yaws  do<»s  not  invade 
the  i»erv«»us  system  or  viscera;  sypldlls  attacks  both.  5. 
In  vnws  there  is  considerable  itching:  In  syphilis  nnne. 
0.  The  eruption  in  yaws  is  characteristic  and  »mi  p^neris  ; 
that  of  syphilis  Is  polymorphous.  These  arc  enongh  to 
dilTerentiute  between  the  two  diseases:  but  it  must  he 
remembered  that  both  syphilis  and 3*aw scan  occur  in  the 
same  patient. 

P.\Tnoi,o«Y. — Acconling  to  Macleod  ("Pathology  of 
the  Skin"),  the  clinical  lesions,  namely,  s(}uumes.^pap' 
ules,  nrd  tubercles,  are  stages  in  the  evolution  of  a  com- 
mon iii«tologicfd  prccess. 

I.  **  C/tangen  in  the  Vorium.-^l.  Blood -vessehi:  Dllata- 
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ably  the  name  which  Dr.  Chancas»  the  physician  attached 
to  the  expedition;  had  given  to  the  disease  which  had 
been  causiog  so  many  deaths  on  the  island  since  the  ad- 
Tnimrs  departure  in  April.  This  same  pestilential  dis- 
ease appears  also  to  have  been  carried  from  Hispaniola 
In  the  Canary  Islands,  either  by  the  vessels  of  Antonio 
Torres,  or,  more  |>robably»  by  the  three  which  returned 
111  Sptiin  after  having  landed  D.  Bartolome  Colon  at  Tsa- 
l>ilu;  for  Humboldt  and  Bonpland  inform  us  that  **  what 
renuiIoHi  of  the  Quanches  on  the  Isjand  of  Toneriffe  per- 
ished mostly  in  1494,  in  the  terrible  epidemic  called  the 
*>!o(lontL"  Though  every  subsequent  expedition 
A'hich  landed  at  Hispaniola  lost  one -third  or  more  of 
heir  ccmtingent  from  the  same  pestilence  during  the 
ir^t  summers  of  their  residence  on  that  island,  the  chroni- 
>Ier9.  warned  by  tlie  panic  which  had  been  created  in 
^mih  by  rumors  of  the  first  epidemic,  were  silent  as  to 
he  name  and  symptoms  of  the  disease,  always  attribute 
ng  the  great  mortality  to  the  bad  quality  of  the  food 
nd  to  the  change  of  chmate.  But  in  1514,  when  Pedra- 
ias  Da  Vila  landed  at  Darien  with  a  splendid  expedition, 
mongwbom  w^ere  the  Chronicler  Oviedo  and  Andagoya, 
oth  of  whom  had  lived  in  former  years  in  Hispaniola,  a 
?rribto  epidemic  broke  out  among  the  newcomers,  cans* 
)p.  seven  hundred  deaths  in  one  month,  and  each  of  the 
bove-mentioned  authors  declares  that  the  cause  of  it  was 
le  **modorra  sickness";  adding  that  after  the  new- 
imers  had  gone  through  that  ordeal,  the  climate  proved 
$  salubrious  to  them  as  that  of  Spain.  The  name  of 
modorra**  was,  however,  soon  abandoned,  probably 
3cau8e  the  stupor  or  coma  which  characterizes  some 
irtlriilar  epidemics  of  yellow  fever  (see  Comillac, 
1.  1875,  p.  428)  was  found  to  be  a  less  constant  symp- 
m  than  Dr.  Chancas  had  imagined.  In  subsequent 
*ar8  the  uncompromising  terms  of  **  peste,"  **  pestilen- 
1,"  "^epidcmia,"  **contagio,''-were  substituted,  and  con- 
uied  in  use  till  the  end  of  the  seventeenth  century. 
The  names  of  vomito  negro  and  yellow  fever  were  first 
ven  to  the  disease  in  tlie  early  part  of  the  eighteenth 
atury.  In  1758,  a  surgeon  of  the  Spanish  navy,  Dr. 
•4ef  Gastelbuondo,  who  had  settled  in  private  practice 
Cartagena  de  Indias,  published  a  book  on  the  ^'^  vomito 
jirro.*'  stating  in  his  preface  that  he  had  been  studying 
i  disease  and  investigating  its  causes  during  the  pre- 
lus  forty  years,  and  had  performed  several  autopsies, 
range  to  say,  he  attributes  the  disease  to  the  same 
jsea  which  iiad  been  constantly  invoked  by  the  early 
anisJi  colonists  of  the  two  previous  centuries,  namely, 
the  change  of  climate  and  to  the  poor  quality  of  food 
whirh  the  newcomers  were  unprepared.  Other 
n<^  SDch  as  typhus  amaril,  typhus  icterode,  heemo- 
itric  pestilence,  malignant  remittent,  putrid  fever, 
..  continued,  however,  to  be  used  conjointly  with  that 
**  vomito  negro,"  yellow  fever,  flftvre  Jaune,  febre 
lla,  till  the  commencement  of  the  nineteenth  century. 
) tiring  the  .first  two  hundred  years  after  the  discovery 
America  tlie  ports  of  Santo  Domingo,  Cartagena  ae 
la*',  Porto  Belfo,  Darien,  Vera  Cruz,  where  the  "*  flotas 
I  Delias''  brought  each  year,  during  the  summer 
jt  hfl,  a  large  number  of  non  immunes  m>m  Spain,  yeU 
f  tiver  assumed  the  character  of  a  permanent  endemic, 
ile  oa  tho  Island  of  Cuba,  owing  perhaps  to  its  cooler 
iutc  and  to  the  fact  that  its  communication  with  Spain 
1  less  direct,  the  disease  obtained  a  permanent  foot- 
I  only  in  1761,  after  the  occupation  of  Havana  by  the 
rif.sh  and  the  subsequent  opening  of  Cuban  ports  to 
cral  commerce.  Since  that  time  and  until  1901  Ha- 
ft liaa  been  considered  a  constant  menace  of  yellow- 
•r  infe<:tion  for  the  United  States  and  for  European 
s.  Rio  de  Janeiro,  Brazil,  on  tlie  other  hand,  has 
>ii)0  ao  endemic  focus  only  since  1850. 
ow  Orleans  also  was  at  one  time  considered  an  en- 
ic  focus  of  yellow  fever,  not  less  than  forty-eight 
emica  having  been  recorded  in  tlie  first  sixty  years  of 
nineteenth  century;  but  the  success  which  has  fol- 
>d  the  observance  of  strict  quarantine  measures  after 
civil  war  plainly  shows  that  the  infection  of  that 
had  in  reality  been  derived  from  repeated  importa- 


tions from  Vera  Cruz,  Havana,  Central  America,  or  from 
the  West  Indies.  The  propensity  of  yellow  fever  to 
spread  into  neighboring  countries,  along  the  lines  of 
trafiic,  and  to  be  carried  in  ships  to  far  distant  ones  when 
certain  climatic  and  topographical  conditions  are  realized, 
has  been  veritled  again  and  again,  causing  innumerable 
victims  as  well  as  serious  financial  distress,  and  spread- 
ing terror  over  large  areas  in  North  and  South  America, 
on  the  western  coast  of  Africa,  in  the  Canary  Islands,  in 
the  southwest  part  of  Europe,  and  at  times  reaching  as 
far  north  as  Quebec  and  Swansea,  and  as  far  south  as 
Montevideo  and  Buenos  Aires.  The  climatic  and  topo- 
graphical conditions  to  which  reference  has  been  made 
are  essentiallv  those  which  are  compatible  with  the  ex- 
istence and  functional  activity  of  the  insect  which,  as 
will  be  seen,  assumes  the  rdle  of  a  natural  transmitter  of 
the  yellow-fever  infection;  the  principal  ones  being  the 

{)revalence  of  temperatures  between  70**  and  90*  F  ,  low 
evels  above  the  seaboard,  proximity  to  the  sea  or  to 
watercourses,  and  protection  from  strong  winds.  There 
is,  however,  another  condition  which  must  be  inferred  by 
reason  of  the  geographical  distribution  of  the  disease,  but 
for  which  no  satisfactory  explanation  has  yet  been 
offered.  I  refer  to  the  fact  that  while  yellow  fever  is  so 
frequently  carried  over  the  waters  of  the  Atlantic  Ocean, 
and,  very  exceptionally,  far  into  the  Mediterranean  Sea, 
it  is  a  remarkable  fact  that  there  is  no  record  of  the  dis- 
ease having  ever  been  conveyed  over  the  waters  of  the 
Bftciflc  Ocean  beyond  the  western  coast  of  America, 
where  epidemics  have  often  occurred.  Whether  or  not 
this  fortunate  state  of  things  will  continue  after  the 
Panama  canal  is  thrown  open,  must  be  a  matter  of  con- 
jecture; but  the  bare  possibility  that  it  might  not  so 
continue  should  be  borne  in  mind  and  act  as  a  stimulus 
for  all  nations  interested  in  the  matter  to  urge  the  stamp- 
ing out  of  yellow  fever  from  the  Caribbean  Sea  and  the 
Gulf  of  Mexico,  as  well  as  from  the  western  shores  of 
America,  before  free  communication  is  established  be- 
tween the  waters  of  the  two  oceans  in  the  very  heart  of 
the  yellow-fever  territory  par  exeeUenee, 

For  a  detailed  account  of  yellow -fever  epidemics  in 
different  countries  the  readers  must  be  referred  to  Beren- 

fer-Feraud's  valuable  chronology  of  the  disease  (**La 
idvre  Jaune,"  Paris,  1890),  and  to  Dr.  O.  M.  Stem- 
berg's  article  in  the  first  edition  of  this  Handbook. 

Etiology  and  Mode  op  Propagation. — In  the  first 
edition  of  this  Handbook,  Dr.  G.  M.  Sternberg  ex- 
pressed himself  in  the  following  terms  regarding  the  eti- 
ology of  yellow  fever. 

**  As  to  the  nature  of  the  tpedjle  cau9e  of  the  disease 
there  can  scarcely  be  two  opinions.  The  present  state  of 
science  justifies  the  belief  that  it  is  a  living  micro-organ- 
ism, and  facts  relating  to  the  origin  and  extension  of  epi- 
demics show  that,  as  in  cholera  and  in  typhoid  fever,  this 
micro-organism  is  capable  of  development  outside  of  the 
human  body  under  conditions  which  will  be  discussed 
hereafter.  Unfortunately,  the  present  state  of  science 
does  not  enable  us  to  give  an  account  of  the  deadly  mi- 
crobe which  we  assume  to  be  the  cause  of  the  disease 
under  consideration.  We  know  to-day  the  morphologi- 
cal and  physiological  characters  and  the  habitat,  within 
the  body  of  an  infected  individual,  of  the  specific  cause 
of  cholera,  of  typhoid,  and  of  relapsing  fever,  but  the 
researches  made  up  to  the  present  time  have  failed  to 
demonstrate  the  '  germ '  of  yellow  fever  **  (Reference 
Handbook  of  Medical  Sciences,  Vol.  VI.,  1887). 

My  tetragenus  febris  flavee  (M.  tetragenus  versatilis 
Sternberg)  fared  no  better  under  Dr.  Sternberg's  keen 
criticism  than  did  the  germB  of  Freii^,  Carmona,  or 
Gibier,  nor  shall  I  at  present  renew  my  claim  as  to  its 
etiological  significance;  but  I  think  it  worth  while  re- 
cording the  following  remarkable  coincidence.  In  1895, 
in  a  paper  on  ** Tetracoccus  Versatilis,"  which  was  pub- 
lished m  the  Edinburgh  Medical  Journal  (December, 
1895),  I  called  attention  to  the  curious  circumstance  that 
pure  cultures  of  my  tetragenus,  which  had  been  filtered 
through  Eitasato  filters,  had  on  two  occasions  given  evi- 
dence that  some  of  the  tetragenus  germs  had  passed 
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YelloifT  Fever* 
Yellour  Fever. 


Tables  of  Mosquito  Inoculations  Performed  in  Havana. 
AbbrevicUUma  UfMeh  are  used  in  ih&ie  toMes: 

"epb.^* EpbenieFAl  fever  without  characteiisdc  STinptoms. 

"  Abort/' Abortive  yellow  fever,  with  albuminuria. 

"abort** The  nine  without  albuminuria. 

"  N-« *' Non^albuminurlc  yellow  fever  with  well-mai^ed  fever  curve  and  other  symptoma. 

"  D-a.** The  iame  with  milder  symptoms. 

"y*f.'* Yellow  fever  about  which  particulars  are  notfflven,  but  not  fatal  unless  so  expressed. 

"Alb." Regular  albuminuric  yellow  fever. 

•*alb," The  same  of  mild  type. 

"  Hg.'* Hs^mogaatrtc  yellow  ftover,  witb  black  or  bloody  vomit  or  melasna,  of  fatal  termination. 

*'hff.'* The  same,  not  fWaL 

•* ».  * Severe. 

*'f/' Fatal.  • 

•m." Mild. 

*'  vin." Very  mild. 

Symbol  of  contamination.  The  Oftures  to  the  left  of  the  oblique  stroke  express  the  days  that  have  elapsed  since  the  insects  have  bitten 
tbe  infectlDff  patient.  To  the  right  of  the  oblique  stroke  are  expressed.  In  abbreviation,  the  type  of  the  disease,  and.  In  Roman  numerals,  the 
ia y  of  tbe  attack  when  this  patient  was  bitten. 

Table  I. — Inoculations  with  Recently  Contaminated  Mosquitoes. 


\<l. 

Inoculation. 

Mos- 
quitoes. 

Contamination. 

Result  in  flnt 
twenty-flve  days. 

Ulterior  yellow  fever. 

Subsequent 
residence. 

1 

ao  June,  1881. 

1 

2/Hg.,  iv. 

14  July,  1881.  alb. 

0. 

4 

2 

22  July,  1881. 

1 

6/Alb.,  V. 

27  August,  1881,  abort. 

0. 

4 

4 

31  July,  1881. 

1 

2/Hg.,  Hi. 

5  August,  1881,  abort. 

0. 

4 

"> 

2  August,  1881. 

1 

3/Bg.,  V. 

17  August,  1881,  epb. 

0. 

2 

6 

15  August,  1801. 

1 

2/Hg.,  vi. 

a 

0. 

4 

1 

7  August,  1801. 

1 

2/Alb.,  ill. 

a 

11  September,  1881. 

1 

2/Hg.,  vli. 

0. 

10  September,  18^  N-a. 

10 

H 

22  June,  1888. 

2 

2/Hg.,  vi. 
2/Alb.,  vU. 

9  July,  1888,  N4U 

0. 

10 

« 

15  July,  1888. 

1 

0. 

17  August,  1888. 

1 

2,  4/Hg.,  V. 

26  August,  1888,  N-a. 

0. 

12 

10 

15  July,  1883. 

1 

2/Alb.,  vll. 

0. 

17  August,  1888. 

1 

2,  4/Hg.  V. 

0. 

0. 

3 

11 

21  August,  1888. 

1 

6,  8/Hg.  V. 
3/Alb.,  vli. 

0. 

5  June,  1884,  bg. 

3 

]2 

10  July,  1883. 

1 

0. 

0. 

9 

VA 

Id  July,  1888. 

1 

2,  4/Alb.,  vli. 

0. 

18  AugusU  1888. 

2 

8/H 

ff.  V. 

9  September,  1883,  alb. 

0. 

10 

U 

26  September,  1888. 

2 

2,3/A 

lb.,  V. 

0. 

? 

9 

15 

29  November,  1888. 

1 

3/A 

lb.,  ill. 

0. 

21  July,  1884,  Hg. 

X 

16 

20  November,  1888. 

2 

4/A 

lb.,  iv. 

0. 

au  May,  1884. 

1 

3/Hg.,  vi. 

0. 

7  August,  1884,  y-f. 

14 

17 

1  December,  1883. 

1 

4/A  lb.,  V. 

0. 

6  May,  1888. 

2 

4/Alb.,  iv. 

0. 

23  February,  1887. 

2 

2/Alb.,  V. 

0. 

V  July,  1800,  y-f. 

14 

IS 

25  January.  1884. 

1 

y/Hg.,  vi. 

0. 

? 

? 

I'J 

16JuDe^l884, 

2 

4/Hg.,  V. 

0. 

6  June,  1886,  alb. 

t 

;ii» 

as  June,  1884. 

1 

3/Hg.,  V. 

0. 

28  September,  18H4,  Abort. 

10 

L>1 

27  June,  1884. 

1 

3/Hg.,  V. 

0. 

28  November,  18H4,  N-a. 

14 

•» 

»  June,  1884. 

1 

3/Hg.,  iU. 

0. 

0. 

14 

M 

2»  August,  1884. 

2 

8/Hg.,  iv. 

0. 

0. 

4 

•M 

20  August,  1884. 

2 

4/Hg.,  V. 

0. 

0. 

1 

S^ 

2  September.  18B4. 

1 

2/Hg.,  iv. 

0. 

0. 

4 

26 

27  August,  1884. 

1 

2/Hg.,  iv. 

0. 

0. 

4 

ii7 

14  September,  1886. 

1 

2/  ? 

0. 

22  June,  1887,  alb. 

4 

28 

7  September,  1886. 

1 

6,4/? 

28  September,  1886,  N-a. 

0. 

5 

29 

14  September,  1886. 

1 

2/Hg.,  vi. 

0. 

0. 

4 

:«) 

«1  May,  1887. 

1 

2/Hg.,  vl. 

0. 

8  July,  1887,  alb. 

6 

:« 

21  May,  1887. 

1 

2/Hg.,  vi. 

0. 

15  July,  1887,  alb. 

15 

:t; 

16  June,  1887. 

2 

2/Hg.,  iv. 

11  July,  1887,  alb. 

0. 

14 

:« 

?  July.  1887. 

2 

2/Hg.,  vi. 

0. 

?  August,  1889,  v-f . 

14 

M 

11  September,  1887. 

2 

2/Alb.,  ill. 

0. 

17  September,  1886,  Hg. 

X 

{."i 

11  September,  1887. 

2 

2/Alb.,  111. 

<). 

0. 

4 

fti 

18  September,  1887. 

2 

2/Alh.,  Iv. 

0. 

0. 

4 

<7 

14  September,  1887. 

2 

2,  3/Alb.,  vl. 

0. 

0. 

4 

> 

12  September,  1887. 

2 

3/Alb.,  li. 

0. 

8U  August,  1889,  alb. 

4 

{SI 

14  September,  1887. 

2 

3/Alb.,  VI. 

0. 

80  August,  18«i,  alb. 

11 

Ml 

18  September,  1887. 

2 

2/Alb.,  vi. 

0. 

?  August,  1888,  N-a. 

10 

H 

ai)  Septemlier,  1887. 

1 

3/Alb.,  vli. 

0. 

?  January,  1889.  Alb. 

? 

i'J 

8  June,  1888. 

1 

3/Hg.,  iv. 

1  July,  1888,  N4i. 

4  November,  1888,  N-a. 

14 

,:i 

12  September,  1888. 

1 

2/Alb„  iv. 

0. 

18  June,  1890,  n^i. 

4 

4 

12  September,  1888. 

1 

2/Alb.,  Iv. 

(). 

il  September.  1880,  Abort. 

3 

-'i 

e$  October,  1888. 

1 

8/Alb.,  vl. 

(1. 

0. 

4 

♦t 

22iX'tober,1888. 

1 

3/Alb.,  vi. 

0. 

13  September,  1«91,  N-a, 

4 

4 

2:?  October,  1888, 

1 

4/Alb.,  VI. 

0. 

23  September,  1880,  n-a. 

8 

H 

16  November.  1888, 

1 

2/N-a.,  11. 

0. 

20  January,  1889. 

1 

8/Hg.,  ill. 

0.                  • 

24  November,  1889,  n-a. 

8 

•J 

16  November,  1888. 

1 

2/N-a.,  11. 

0. 

28  Janimry.  188U. 
26  April,  1880. 

I 

2/Hg.,  111. 

0. 

2 

?/.Mb.,  Iv. 

0. 

80  October,  1880,  N-a. 

4 

f| 

16  November,  1888. 

1 

2/N-a.,  11. 

0. 

?  July.  1880,  Abort. 

4 

1 

11  April,  1880. 

1 

V/Alb.,  v. 

0. 

0. 

'A 

* 

16  August,  1880. 

2 

3/Alb.,  Iv.;  Hg.  v. 

0. 

10  September.  1882,  N-a. 
13  May,  1808.  N-a. 

4 

16  August,  1880. 

2 

8  Alb.,  Iv. 

0. 

16  August,  1888,  alb. 

it 

i 

16  August,  1880. 

1 

2/Alb.,  iv. 

0. 

0. 

2 

'» 

17  August,  1880. 

2 

3/Alb.,  Iv. 

26  August,  1880,  Abort. 

0. 

5 

» 

16  August.  1880. 

1 

3/  N-ii.,  V. 

0. 

0. 

5 

1 

22  May,  189U. 

2 

2/Hg.,  Hi. 

0. 

17  November,  1890,  N^l 

7 

■* 

28  May,  IHOQi 

2 

2,  3/Hg„  HI. 

0. 

0.  • 

1 

» 

24  May,  180U. 

2 

3/Hg.,  111. 

0. 

6  November,  1890,  alb. 

3 

9 

27  May.  1890. 

2 

7,  6/Hg.,  ill.,  V. 

0. 

13  October,  1800. 

1 

2/Hg.,  V. 

a 

16  August,  1892. 

5 

13  August,  18UU. 

1 

2/Alb.,  Iv. 

0. 

0. 

3 

• 

18  August,  1800. 

1 

2/A 

lb.,  iv. 

a 

4  September,  1888,  alb. 

5 
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Tabix  1.— Inoculatiokb  with  Rbcbmtlt  CoNTAMtRATSD  MoequrroBS.—CiMiii'iiuwt. 


my  former  tables)  liikve  beeD  omitted.  I)ecau8e  tlic  mos- 
quito in  Uiose  two  cases  btid  not  previously  bitten  any 
yellow-(evcr  patients. 

t  was  fully  aware,  at  the  time,  of  tlie  shortcoDiiDi^  in 
my  mode  of  proi-eeding,  tbe  principai  ones  being:  1. 
Tbat  I  bad  neither  leisure  nor  otlier  facilities  for  breed- 
lug  my  mosquitoes  from  tlic  ova  or  from  the  larvte,  but 


bad  been  caugbt,  in  order  to  exclude  us  far  as  possible 
the  cliances  that  the  insecis  mipbt  Jiave  been  already  in- 
fected at  tlie  time  when  tliey  were  caugbt.  3.  Tliat  with 
the  cxceptiOD  of  one  case  (No.  9  of  Table  I.],  in  none  of 
my  cases  had  I  bif  n  able  to  exclude  altogetlier  the  pos- 
Blbilitv  tiiat  the  inoculated  perfion  might  have  been  in- 
fected from  some  other  siiiircc  after  my  own  inncututiou. 
8.  Tbat  I  could  not  assume  the  responsibility  of  at' 
tempting  to  pnxluce  severe,  perhaps  fatal  experimental 
attacks  %y  applying  more  (lian  two  or  three  recently 
GUDtaminated  insects  at  one  time,  or  even  one  moB[|Uilo 
whose  contamination  dated  bucli  from  several  daysi  nr 
weaka,  by  either  of  which  processes  1  bad  assumeu  thai 
■  dangerous  cxticrimental  result  might  follow. 

Tlic  outcome  of  my  omtiiiucil  study  bad  led  rae,  in 
1696,  to  the  following  couduKions: 

1.  That  the  genu  of  yellow  fever  is  only  pathogenous 
for  liuman  t>eings  wheii  intriHluced  by  i  hoc  illation.  2. 
That  the  regular  process  by  wliich  Itie  inoculation  of  the 
]^rm  is  accomplisliei).  in  nature,  is  througli  the  biles  of 
the  ciilez  mosquito  (Stegnmyia  fasciiita  The<i.).  the  in- 
sect having  previously  become  contaniiiiiitJ-d  llinmgh  the 
act  of  biting  a  yellow-fever  patient  within  the  first  five 
days  of  bin  attack.  3.  Tbat  although  the  biles  of  a  re- 
cently contaminated  mosquito  can  produce  at  most  only 
a  ver^  mild  attacit  of  yellow  fever,  or  simply  confer  la- 
tent immunity  without  eliciting  any  obvious  pathogenic 
manifestatioD.  the  bites  of  the  same  insect,  when  its  con- 
temiiiadoD  dated  back  from  several  days  or  weeks,  might 
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produce  severe  or  fatal  attacks.  4.  Tbat  the  yellow- 
fever  mosquitoes,  after  they  have  once  become  contami- 
nated, retain  the  power  of  JDOCulating  the  disease  during 
the  rest  of  their  lives.  5.  That  yellow  fcTer  might  be 
stnmoeilout  of  Havana  by  just  such  a  method  as  the  one 
whicli  was  adopted  by  Major  W.  C.  Oorgas,  with  signal 
success,  in  1901. 

Ex  CKllI  MENTAL     DEHONSTHATION     Of     TUE     UOSQDITO 

Theohv  and  New  Facth  Broioht  to  Lioar  bv  th« 

United  States  An  mt  Yellow -Fever  Comitsaioii  ■ 

IN  Havana. 

A  most  eventful  period  in  the  history  of  yellow-fever 
investigation  opened  in  the  month  of  July,  1900.  when 
the  yetloW'fcver  comnilssion.  which  had  been  sent  from 
Washington  to  study  that  disease  in  Havana,  undertook 
to  investigate  the  mosquito  theory  of  yellow-fever  trans- 
mis^nn  witli  a  brood  of  those  insects  developed  from  ova 
of  the  ciilex  mosquito  (Slcgomyia  fasciata  Theo.)  which 
I  had  preserved  and  placed  at  their  disposal. 

In  the  course  of  twenty  days,  from  August  11th  to 
:ilsi.  IIMK),  they  tried  the  mosquito  iuoculationa  upon 
eleven  non-iuimunes.  The  results  were  negative  in  their 
llrst  nine  attempts,  which  consisted  in  applying  to  a  non- 
iinmune  one  or  two  insects  whieh  bad  bitten  a  case  of 
yellow  fever  (mostly  of  a  mild  type)  two,  three,  four, 
five,  six,  eight,  or  thirteen  days  tieiore  bithig  the  non- 
immuni'-  Their  next  two  attempts,  however,  proved 
successful  beyond  their  expectations.     The  flrat  of  these 


•  Tlit«  niniDilsslon  vi 
itlille'  Ur. 


I.,  Jtaira  Carrull.  M.D..  uiil  A.  Asmnonte.  U.D..  Jeaae  K    

'  ■■     ■  LtlnB  Hurgpons,  O.  S.  A.    Dr.  l^w  (lied  o(  lelloir- 
l«rptj  convslOMint  ot  bla  aiperlmoital 

r  ward  ot  Laa  AdIduu  HoiidlBl.  toar  or  Ova 
nlrt,  he  Iwl  noticed  a  moMinilo  IMag  bim 
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NO. 

Name. 

InlertloD. 

Quandty. 

Boon* 

AUad.. 

locubaoon. 

W.J. 

w'f! 

J.  M.  h'. 

jBDuary  ttb.  ISOt 

January  2eui 
oaobrriSa 

«.Oo.c. 

lii 

(No,  i.  t:  IV.).  1. 
(t.  Hg.l,  ii. 

January  MbiAlb. 
January  llUi:  in.  j-r 
January  £4th:>.  Alb. 

day  l9bour«. 

InJecUoOB  vas  tb«  succetnful  one,  tbe  cabs  baa  been  recorded  wltb 

nine  persoBS  to  whom  tliey  were  afterward  applied  seven 
were  attacked  with  severe  yellow  fever,  and  three  of 
them  proved  fatal.  A  mosquito  wliicb  liad  been  fed 
from  the  arm  of  Dr.  Guiteras'  first  experimental  case 
(No.  3,  Tab!*!  III.)  gave  a  negative  result  when  applied 
after  seventeen  days,  and  again  eight  days  later,  with 
twenty -five  days  of  contamination,  to  Miss  >laas  (No.  4, 
oand  b.  Table  III),  who  dinl  thrM  months  later  from 
the  biles  of  two  of  tlie  Alvarez  mosquitoes  (No.  4,  /. 
Table  III.}.  Aonther  mosquito  wiiieh  luul  bitten  tlie 
patient  upon  whom  Dr.  Carroll  bail  experimented  with 
unheated  delibrinated  blood  (No.  1.  Table  VI,).  was  ap- 

filied.  twenty-six  days  after  bitine  this  patient,  lo  a  non- 
mniune{No.  31  ".Table  lU.)  with  a  completely  ucjiatlve 
result.  Finally,  tliree  mosquitoes  which  had 'bitten  Dr. 
Ouiteras'  last  successfully  inoculated  patient  (No.  20, 
Table  III.)  three  days  and  five  hours  after  the  first  onset 
of  the  fever,  were  applied  at  the  end  of  three,  sixteen, 
and  twentv-tliree  days  respectively  lo  three  non-inimunes 
(No.  Sa,  2b  a  and  b,  31  A),  and  the  result  was  negative  in 


treah  blood  on  IbB  £?d :  oplnloni  bAlng  divided  at  lo  wblch  ot  tbe  Iko 
query,  botb  In  tbls  table  and  la  ib«  followlnB  one  (No.  3  V  T.  v.). 

all  three.  These  results  evidently  prove  that  not  all  the 
Stegomyia  mosquitoes  tliat  bite  genuine  yellow-fever 
patients  become  infected,  even  when  all  the  couditions 
set  down  by  the  Army  Board  are  complied  with.  This 
had  already  liecn  inferred  by  Dr.  Reed  after  witnessing 
an  instance  in  which  the  simultaneous  bites  of  twelve 
mosquitoes  which  had  bitttm  a  mild  exf>erjmeDtal  case 
(No.  8,  Table  II.)  failed  to  Iniusmit  the  disease  to  a  per- 
son considered  non-immune,  although  tbe  injection  of 
2  c.c.  of  blood  drawu  from  the  same  patient  had  pro- 
duced a  characteristic  attacli  in  another  non-immune  (No. 
1.  Table  IV.).  The  only  hypottiesis  which  affords  a  sat- 
isfactory explanation  of  these  apparent  anomalies  seems 
to  be  ttiat  many  of  the  natural  or  experimental  cases  of 
genuine  yellow  fever,  hut  principally  among  those  of  a 
mild  type,  are  due  to  the  inlroiluction  ot  a  limited  num- 
ber of  germs  which,  having  talien  root,  as  it  were,  in 
undetermined  region  of  the  Ijody,  establish  a  local- 
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inated  insect  must  have  become  infected  since  at  least 
ten  or  twelve  days,  but  possibly  as  far  back  as  several 
months,  before  biting  the  new  case  on  hand,  and  the 
latter  was  probably  bitten  by  the  contaminated  mos- 
quito between  three  and  nine  days  before  he  was  taken 
sick. 

2.  If  the  yellow-fever  mosquito  is  a  normal  dweller  in 
the  locality  which  we  are  considering,  there  is  a  possi- 
bility that  an  unrecognized  yellow-fever  patient,  within 
the  first  days  of  his  illness  (perhaps  a  passenger  in  a 
railway  train  stopping  a  few  moments  in  the  city  station, 
on  a  ferry,  or  in  any  other  conveyance)  may  have  been 
bitten  incidentally  by  one  of  the  local  Stegomyia  mos- 
quitoes, so  that  after  the  lapse  of  a  couple  of  weeks  cases 
of  yellow  fever  may  begin  to  develop  in  the  locality. 

8.  Contaminated  mosquitoes  may  be  introduced  with 
an  immature  contamination,  sotliatthetirstnon-immunes 
who  happen  to  be  bitten  by  them  will  not  take  the  dis- 
ease while,  a  few  days  later,  every  non -immune  who 
is  bitten  by  the  same  insects  will  be  likely  to  be  at- 
tacked with  yellow  fever  within  the  week  following 
the  bite. 

Manner  in  ^rhich  Contaminated  Jfosguitoes  may  be  Con- 
veyed from  One  PUice  to  Another. — The  most  obvious 
modes  of  conveyance  include  the  casual  imprisonment  of 
contaminated  insects  inside  of  trunks,  boxes,  parcels, 
etc.,  and  it  sometimes  happens  that  a  mosquito  is  en- 
trapped under  a  hat  at  the  moment  when  it  is  actually 
biting  the  wearer's  head.  Within  certain  variable  limits 
of  time,  in  accordan(;e  with  what  has  been  said  regard- 
ing the  longevity  of  the  yellow -fever  mosquito,  the  con- 
taminated insect  may  be  restored  to  liberty  when  the 
trunk  or  the  box  comes  to  be  opened,  or  the  first  time  the 
wearer  of  the  hat  uncovers  his  hea<l;  and  thus  the  founda- 
tion for  an  epidemic  may  be  laid.  The  mosquito,  as  a 
rule,  does  not  fly  away  to  any  distance  from  the  dwelling 
where  it  has  established  itself;  but  it  may  wander  away 
the  length  of  one  or  two  blocks  in  pursuit  of  a  victim  or 
when  driven  from  its  quarters  by  obnoxious  fumes  such 
as  are  developed  in  disinfecting  a  house  or  a  room,  if  the 
retreat  of  the  infected  insects  has  not  been  cut  off.  With 
its  short  wings  the  vellow-fever  mosquito  is  incapable 
of  supporting  itself  in  the  air  when  a  strong  wind  is 
blowing.  Under  these  circumstances,  if  carried  away  by 
the  wind  from  the  deck  of  a  ship,  or  from  the  shore,  it 
might  strive  to  save  itself  from  drowning  by  alighting 
upon  some  floating  object,  which,  drifting  with  the 
current,  would  perhaps  land  the  insect  at  a  greater  dis- 
tance than  it  could  have  reached  flying.  Vessels  trading 
with  ports  in  the  j'ellow-fever  zone  are  apt  to  Imj  boarded 
by  the  SU'^omyia  mosquito,  and  new  broods  of  that 
species  may  be  developed  in  the  water  tanks  or  barrels, 
or  in  accidental  collections  of  stagnant  fresh  water  in 
any  part  of  the  ship.  Fruit  vessels  or  those  laden  with 
sugar  muHt  be  particularly  attractive  to  these  insects. 
Thus  it  is  evident  tlmt  without  any  actual  inipris^mnient 
the  Stegomyia  may  make  its  temporary  or  permanent 
home  in  vessels  as  well  as  in  public  conveyances,  railway 
carriages,  frei^^lit  cars  laden  with  fruit,  etc.,  when  the 
local  conditions  are  favorable.  In  the  presenct*  of  so 
many  sources  of  danger  it  nniKt.  tlierefr)re,  be  recognized 
that  our  only  chance  of  actually  contndling  the  propapi- 
tion  of  yellow  fever  lies  in  our  ability  to  carry  out  the 
following  precepts: 

1.  To  protect  yellow-fever  patients  frr»m  the  bites  of 
mosquitoes. 

2.  To  prevent  the  escape  of  any  of  the  mosqtiitoes  that 
have  bitten  a  yellow-fever  patient  before  ade(juate  meas- 
ures can  be  taken  for  their  destruction. 

3.  To  prevent  the  access  of  non-irnrnunes  to  localities 
in  which  contaminated  mos(|uitoes  may  Htill  Ih'  alive. 

The  fact  that  by  satisfying  these  conditirms  the  prop- 
agation of  yellow  fever  can  be  absolut<*ly  controlled  has 
been  fully  demonstrated  by  Major  W .  C.  Gorgas  while 
he  was  at  the  head  of  the  Sanitary  Department  of  Ha- 
vana, and  by  our  subsequent  experience  in  the  same  city, 
showing  that  non-immunes  nm  no  risk  of  liecoming  in- 
fected by  staying  in  the  presence  of  imported  cases  of  the 


disease,  when  both  the  patient  and  the  noD-inununes  are 
effectually  protected  against  the  bites  of  the  yellow- 
fever  mosquito.  Charles  J.  Ftnlay. 

YELLOW  FEVER:  SYMPTOMATOLOGY  AND 
TREATMENT.    See  The  Appkitoix. 

YELLOW  SPRINGS.— Greene  County,  Ohio.     Hotel. 

Access. — Yellow  Springs  is  a  station  on  the  Little 
Miami  Railroad,  seventy-four  miles  northeast  of  Cincin- 
nati (Walton). 

The  springs  arc  pleasantlv  situated  on  tlie  banks  of 
the  Little  Miami  River.  The  surrounding  country  is 
undulating,  and  attractive  drives  lead  in  all  directions. 
The  springs  yield  about  six  hundred  and  sixty  gallons 
of  water  per  hour.  An  analysis  by  Messrs.  Wavne  and 
Locke  resulted  as  follows :  One  United  States  gallon  con- 
tains (solids):  Calcium  carbonate,  gr.  19.57;  calcium 
sulphate,  gr.  1.35;  sodium  cldoride,  gr.  0.15;  magnesium 
chloride,  gr.  0.17;  calcium  chloride,  gr.  1.54;  iron  oxide, 
gr.  0.39.     Total,  23.17  grains. 

The  water  possesses  mild  diuretic  and  tonic  properties. 

James  K.  Crook: 

YELLOW  SULPHUR  SPRINGS.  —  Montgomery 
County,  Virginia. 

Post-Ofkice. — Yellow  Sulphur  Springs.  Hotels  and 
cottages. 

Access.  — Via  Norfolk  and  Western  Railroad  to  Chris- 
tianburg  depot,  thence  three  and  one-half  miles  by  stage 
to  springs. 

This  resort  is  located  near  the  summit  of  the  Alle- 
ghany Mountains,  at  an  elevation  of  2,000  feet  above  the 
sea.  We  find  here  the  usual  beautiful  scenery  and  charm- 
ing climate  characteristic  of  the  Alleghany  resort.  Four 
miles  north  of  the  springs  is  the  village  of  Blacksburg. 
the  location  of  the  Virginia  Agricultural  and  Mechanical 
College  and  the  State  Experimental  Station.  The  Mont- 
gomery White  Sulphur  Springs  are  also  within  a  distance 
of  only  four  miles.  The  Alleghany  Springs  are  fifteen 
miles,  and  the  wonderful  Mountain  Lake  and  Bald  Knob 
eighteen  miles  distant.  A  large  new  hotel,  having  sixty- 
•four  bed-chambers,  a  handsome  ball-room,  a  large  and 
well-ventilated  dining-room,  numerous  bath-rooms,  etc., 
are  among  the  recent  improvements.  The  lawn  and 
pleasure  grounds  are  shaded  by  magnificent  forest  trees, 
whose  dense  foliage  makes  a  delightful  and  luxurious 
shelter  in  warm  weather.  The  Yellow  Sulphur  Springs 
vicld  one  hundred  and  eighty  gallons  of  water  per  hour. 
This  water,  which  has  a  temperature  of  55°  F.,  is  trans- 
parent and  very  palatable.  Baths  of  this  water  are  alwa3's 
to  be  had  at  any  desired  temperature.  The  following 
analysis  of  the  water  is  taken  from  the  United  States 
Dispensatory  for  1880,  p.  1882: 

One  United  States  gallon  contains  (solids):  Calcium 
carbonate,  gr.  8.64;  magnesium  carbonate,  gr.  1.38:  iron 
cjirbonate,  gr.  0.62;  free  carbonic  acid,  gr.  4.68;  calcium 
sulphate,  gr.  63.30;  magnesium  sulphate  gr.  21.09;  alu- 
minum sulphate,  gr.  3.18;  potassium  sulphate,  gr.  0.11; 
sodium  sulpliate,  gr.  0.75;  calcium  phosphate,  gr.  0.01; 
magnesium  phosphate,  gr.  0.  01 ;  potassium  chloride,  gr. 
0.09;  sodium  chloride,  gr.  0.08;  organic  matter,  gr.  3.73; 
and  traces  of  iron  protoxide.     Total,  107.67  grains. 

The  title  to  the  designation  ** sulphur"  water  is  not 
made  clear  by  this  analysis,  yet  it  shows  a  valuable  com- 
bination of  mineral  ingredients.  The  water  should  pos- 
sess antacid,  diuretic,  and  laxative  properties.  It  contains 
sutficient  iron  to  give  ita  tonic  influence  and  enough  free 
carbonic  acid  to  impart  a  pleasant  sparkle  and  to  endow 
it  with  a  grateful  sedative  action  on  the  stomach.  The 
water  has  been  found,  on  continued  use,  to  brace  up  and 
give  tone  to  the  muscular  system  and  to  allay  chronic 
and  subacute  inflammation  of  the  gastro-intestinal  mu- 
cous membrane,  thus  regulating  the  secretory  function, 
tmn(|uillizing  the  nervous  system,  and  tending  to  pro- 
mote .»<ound  and  refreshing  sleep.  It  is  highly  recom- 
mended in  chronic  disorders  of  the  female  generative 
organs,  especially  in  amenorrhoea,  in  dysmenorrhoea  of  cer- 
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Fig.  S048  BbowB  llic  pcraietcnl  vi-asc-ls  orouad 

HtBTOi.cMiV. — Tbe  wall  of  tbe  yolk  sac  of  a  young  rab- 
bit conaistB  of  two  layer*,  a  liniag  of  simple  cylindrlcBl 
eatodennal  epitlielhini  and  an  oui«r  layi^r  ot  vascular 
metMNlem)  (Ffg.  SU49.  from  Mluot).  The  latUT  bood  ap- 
pcars(livt)tlbIcint(imtficiicliyinBaiKlni<«)t1i<-liuin.  Thcne 
with  tlic  eDiCHierm  niaki;  thi-  thn.'e  laycre  which  nnr  char- 
acteristic of  later  itages.    The  liniog  of  tlic  bumau  yolk 


Boc  Ib  said  to  be  of  Blmple  epIthclliiTD  at  llrsl.  BubM'- 
quently  it  becomes  strntlHwl  anit  thrown  Into  folds,  varl- 
ouBly  iDlcrprcK-d.  KOlliltyr  and  von  Itaur  bave  described 
villi  coutalnlng  blood-vessels,  and  Palaitmo  has  Hgured 
Irregular  clevailous  in  tlio  yolk  sacs  of  dog  and  rabbit. 
Tourneux  found  epitbellal  (leprmsioiis  extending  inlolhu 
mesoderm,  Eepamlcd  from  one  auotber  by  mesodermal 
paplllfe.  Spec  observed  slender  tubes  of  enUMlcnnex- 
teniling  across  tbe  nieauderm,  braneblng  dicliohimously, 
and  eriiliog  In  alviolar  enlargements.  Tbcsc  he  found 
all  over  human  yolk  saca  of  six  to  nine  wieks.  With 
PaUdlno.  who  regards  the  mammaliaD  yolk  sac  as  a 
glaiiil  with  an  Inlernal  secretion,  and  8axer  wbo  lluds  it 


The  yotk  sac  of  a  human  embryo  8,4  mm.  long,  of 
about  four  weeks.  Is  without  villi.  Its  pmlirenii<-d  epi- 
thelium sbowa  alveolar  pockets  sometimes  resting  on 
the  mcsoihelhim  and  often  having  no  outlets.  Between 
the  alveoli  there  Is  a  small  amount  ot  vascular  mesoderm, 
covereil  with  a  htyer  of  mesotbelinm  (Fig,  0050), 

In  a  better  preserved  yolk  sac  from  a  28  mm.  embryo 
of  about  two  months,  only  an  occasional  epilhelial  cyst 
Is  found.  The  dense  mewnchynia  forms  a  more  definite 
layer,  and  the  mesotbellum  is  quite  distinct  (Fig.  SO&l). 
The  lilnml- vessels  cause  elevations  on  tbe  outer  surface 
which  are  macroscopic.  The  enltxli-rmal  cells  are  vattu- 
olaU'd.  probably  containing  fat  droplets,  and  are  degen- 
erating, Tbcy  possibly  account  for  some  of  tbe  stages 
In  bloixl  formationdescribcil  bySaxer.  Tlie resemblance 
witli  tbe  liver  si'ems  to  be  remote.  At  birth  the  ento- 
derm has  whollydisnpi>eared.  leaving  a  connective-tlsHuo 


yolk  elements  lying  free  In  the  maniTnaiian  yolk  sac.  If 
yolk  is  present  it  should  bo  witbin  the  cnlodermal  cells; 
probably  Raulwr'a  yolk  Is  a  degeneration  pnuluct. 

The  volk  stalk  in  the  cord  can  be  distingiiislied  from 
tbe  ullantnis  by  its  cylindrical  epilbelium.  generally  sim- 
ple, bul  Bomelimes  two-  or  three -I  aye  red.  Tbe  epithe- 
lium of  the  allantoic  duct  Is  cuboidaf. 


P ATI lotAKiv,— Meckel  s  diverticulum  may  contalu  con- 
cretions, and  become  Inflamed  like  the  vermiform  appen- 
dix. Tbe  intra-abdominal  yolk  stalk  sometimes  peTiisi* 
as  a  band  of  flbmus  tissue,  a  frequent  cause  of  Intestinal 
oltstniction.  (Fitz.)  Portions  of  thn  stalk  may  form  large 
cysts,  and  be  connected  with  tho  Intestine  or  tbe  umbilicus, 
or  lie  free  In  tbe  mesentery,  (Rotb.)  The  stalk  may  re- 
main open  from  Intestine  to  nmbiliciisjjtoducing  an  intes- 
tinal fistula.    (Neurarb  and  Roth.)     Fiingirorm  adem     - 


at  tbe  umbilicus  has  been  attributed  to  tlie  yolk  stalk 

-  hmavWnumer- 

along  tbe  extra-abdominal  yolk  stalk  (Ablfe)d)  and 


remains.    (Iltlttentm'nner,}    l^ysts  which  i 
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YOUNG'S    NATURAL    OAS  WELL   AND   MINERAL 

SPRINQS.-Ukc  County.  California. 

Thew  natural  wonders  arc  located  In  Ibe  eastern  edge 
of  Kclseyvillc  on  a  slightly  e]evaU-<l  ground,  about  three 
miles  south ol  Clear  l.akcand  nearihe  Ixiseof  L'ncic  Sant 
Mountain.  Tbe  well  Is.  so  far.  more  ol  a  curlositv  tlian 
B  heallh  resort.  While  luring  for  gas,  in  l9fSS.  tlie  pru- 
prieli>rs  set  free,  at  a  depth  of  iiboul  one  hundred  and 


continued,  geyser  fashion,  ever  aince.  For  an  Instant  it 
slops,  and  Uien  comes  another  violent  ejection  to  tho 
helKlit  of  about  forty  feel :  thisocciirs  asoficn  asseventy 
or  elgbty  times  lo  the  mlnut*.-.  The  Row  of  water,  whicli 
has  a  tpnipomlure  of  7S'  F.,  Is  about  six  thounnd  gal- 
lons per  hour.  Many  pc<iple  from  various  locallth^  visit 
tiK'  place  to  witness  the  peculiar  phenomenon.  Tbe 
wau-r  has  been  extensively  used  by  the  people  of  Kclsey- 
ville  nitd  vicinity,  and  tliey  pronounce  it  excellent  for 
liver,  khlney,  and  bowel  disorders.  The  following  anal- 
ysis of  Ibe  water  was  made  by  Wlnalow  Anderson  In 
18t*I).  One  United  States gHiloncoulalns(solids):  Sodium 
ebloride,  gr.  in. TO:  sodium  carbnuale,  gr.  8S.^:  aiNllum 
siilpliHle,  gr.  tU.lO:  potassium  car1>oiuile,  gr.  8.40;  potoo- 
siiini  loiiide,  gr.  0.7S;  magnesium  carbonate,  gr.  7.14; 
magnesium  sulpliute,  gr.  21.tH):  calcium  carbonate,  gr. 
0.80:  ralcluiii  sulphate,  gr.  S,T3;  mangauese  carUjnaii', 
gr,  O.IB;  ferrous  carbouale,  gr.  4.B5:  bormea,  gr.  8.18: 
alumina,  gr.fi.llj;  silicates,  gr. 8. 4'3:  and  tntcesor  barium 
carlHinaic,  lltliluni  carbonate,  and  organic  matter.  Total 
solids.  140.63  groins.  Free  carbonic  odd  gas,  B.W  cubic 
Inclu-s;  also  tracesof  petroleum  and  carbureted  by  droguB 
(inflaminahlc  gas). 
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The  water  may  be  described  as  a  fairly  strong  saline 
duJybeaW.  If  sufficiently  palatable  it  ought  to  prove 
useful  as  a  therapeutic  agent.  Its  action  is  tonic,  ant- 
acid, aperient,  and  diuretic.  It  is  the  owner's  intention 
ti>  establish  a  health  and  pleasure  resort  on  the  premises. 
StTeral  inflammable  gas  wells  are  also  found  on  the 
grouud.  These  yield  a  gas  composed  largely  of  light 
carbureted  hydrogen.  James  K.  Crook. 

TUMA,  ARIZONA.— This  desert  "city"  of  1,800  in- 
habitants lies  in  the  extreme  southwestern  corner  of 
Arizona,  at  tlie  junction  of  the  Gila  and  Colorado  rivers. 
I(  has  an  eleyatiou  of  only  140  feet,  and  is  situated  in  the 
Grtat  Arizona  Desert,  about  sixty  miles  from  the  Gulf  of 


dry  heat — the  dryness  of  the  desert,  and  hence  more  en- 
durable than  a  lower  temperature  would  be  in  combina- 
tion with  a  moist  atmosphere.  From  the  table  we  see, 
again,  that  the  relative  humidity  is  very  low,  40.3  per 
cent,  for  the  year;  and  the  average  rainfall  for  the  year 
only  2.08  inches,  and  in  some  years  much  less  than  his. 
Thus,  for  example,  in  1899,  there  was  only  0.6  inch  of 
rain,  0.5  of  which  fell  in  November.  (Hinsdale,  "Sys- 
tem of  Physiologic  Therapeutics,  Climatology.")  The 
winter  climate,  the  season  in  which  an  invalid  would 
seek  such  a  resort,  is  sunny  and  mild,  the  average  tem- 
perature being  56.1**  F.,  about  five  degrees  higher  than 
that  at  Phopnix  for  the  same  season,  and  about  two  de- 
grees lower  than  that  of  Cairo,  which  is  68.  S*'  F. 


Cumate  of    Yuma,    Arizona,     Latitudp:.  32"  45  ;   Ix>ngitude,  114^   36'. — Period  of  Observation,  Eight 

Years. 
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j-aiifornia  and  a  few  miles  from  the  Mexican  border.     It 
^{'?  Ibe  line  of  the  Southern  Pacific  Railroad. 

Lik^  Phcenix  in  the  same  State,  Yuma  is  famed  for  its 
^P^^itke,  heat,  and  dryness.     It  can  Ikj  used  only  as  a 

i/*^'?*'  '■^^'**'  ^^^  ^^  ^8  excessively  hot  in  the  summer, 

7^  ^'^I'rmometer  sometimes  rising  as  high  as  115"  F.  or 

^r"^  and  for  many  days  in  succession  it  ranges  above 

^•*cli  a  region  and  climate  present  conditions  closely 

5*^^bling  tliose  which  are  found  at  the  health  resorts  of 

com^^'  which  are  in  nearly  the  same  latitude.     The  ac- 

g  ?^odations  in  the  latter  countrj-,  however,  are  vastly 

^ijj^^^or  in  abundance  and  excellence  to  those  at  Yuma, 

(^1  l^H  are  insignificant  in  comparison,  although  we  are 

iui^  ^|Uat  "  ample  acconmio<lati(m  is  had  at  the  Depot  Eat- 

n-j^,  *Iouse,  situated  on  the  very  bank  of  the  (Colorado, 

^^j '^^*^ncircling  balconies  for  enjoyment  of  guest.s."     One 

p,j.^^  hanlly  choose,  however,  a  railroad  station  for  a 

^l^^<^)nary  invalid    seeking   i)ure  air  free  from    dust. 

Itu^^^  other  suitable  accommodations,  if  any,  exist  is  un- 

ou^  ^n  to  the  writer.     There  is  little  at  Yuma  to  attnict 

tat|  ^  ^^6  way  of  amusements  or  diversion.     Such  vege- 

8o||^^  as  is  found  here  is  of  a  s<.'mitropical  nature.     The 

•vv^^  that  which  is  peculiar  to  all  desert  regions. 
I^t-i*/^^  climate  is  that  typical  of  the  desert  in  a  tropical 
It!  »\^^de,  and  presents  many  interesting  phases  for  study. 


^        ie  first  place,  we  observe  from  the  chart  that  there 

^O^  ^^^•'*  c^<*^  days,  and  851.7  clear  and  fair  davs,  or  over 

y^i^^^rcent.     The  mean  nimiber  of  cloudy  days  for  6 

*ljw*^  was  21  (Solly).     One  may  therefore  enjoy  here 

^l^^^^st  continuous  sunshine.     What  a  contrast,  for  in- 

^*^^[^^*e,  to  Sitka,  Alaska,  where  there  are  only  66  clear 

Jl"^^^^  on  an  average  during  the  year!     Secrondly,  the  ex- 

^^^^^^inary  heat  of  the  warmer  months  of  the  year  is  to 

^^-.^^^oticed,  the  temperature  in  the  shade  having  been 

^^^wjMrn  to  rise  as  high  as  118"  F. :  and  in  the  year  1893, 

^<^?^  April  to  October  inclusive,  out  of  214  days,  there 

«0^    ^  162  during  which   the  thermometer  stood  above 

\\-*     l**..  and  the  maximum  temperature  for  the  year  was 

i  ^  F.     (Solly,  "Medical  Climatology. »') 

^  is  to  be  borne  in  mind,  however,  that  this  is  a  very 

Vol.  VIIL— 22 


For  a  comparison  of  the  climate  of  this  desert  region 
of  Arizona  with  that  of  the  winter  resorts  of  Egypt,  the 
reader  is  referred  to  the  article  on  the  latter  country  in 
Vol.  III.  of  this  Handbook.  It  will  be  seen  how  closely 
the  climatic  characteristics  of  these  two  regions  resemble 
each  other;  both  illustrate  the  features  of  a  warm  desert 
climate,  and  with  equally  good  accommodations  and  at- 
tractions both  would  probably  produce  similar  results  in 
the  treatment  of  disease. 

The  conditions  and  diseases  for  which  such  a  climate 
as  that  to  be  found  at  Yuma  is  to  be  recommended  are 
also  those  for  which  the  Egyptian  climate  is  favorable. 
All  stages  of  phthisis  may  be  favorably  influenced  by  a 
residence  in  this  desert  climate,  provided  the  conditions 
are  not  acute.  As  in  Egypt,  the  disadvantage  of  such 
a  resort  is  the  short  time  of  year  during  which  it  is  avail- 
able ;  this  is  a  distinct  objection  in  the  treatment  of  phthi- 
sis, although  even  with  this  disease  change  is  sometimes 
desirable  and  advantageous,  and  this  is  oftener  true  of 
many  other  maladies.  Change  j)er  ^  is  a  therapeutic  re- 
source of  no  mean  value. 

For  the  consideration  of  the  climate  of  Arizona  as  a 
whole,  the  reader  is  referred  to  the  article  on  Arizona  in 
Vol.  I.  of  this  Handbook.  Edirard  0.  Otu. 

ZEA.     See  Corn  t^ilk. 

ZEDOARY.— (/Wt2<>7//a  Zedtmrio',  P.  G.)  The  rhizome 
of  ('urcuma  Zedoaria  Koscoe,  order  Zingiberncea.  This 
is  one  of  the  numerous  ginger-like  plants  which  inhabit 
the  warmer  parts  of  Asia,  and  whose  rhizomes  or  seeds 
are  used  as  spices  or  condiments.  Zedoary  is  indigenous 
in  India  and  China,  in  which  places  it  is  also  cultivated. 
It  is  introduced  and  cultivated  also  in  Java  and  other 
Pacitic  islands.  The  rhizome  is  the  part  used,  b(*ing 
dug  up,  washed,  or  scraped,  and  then  sliced  and  drieil 
It  is  commonly  stated  that  the  smaller  branches  form  the 
**  long  Zedoary,"  and  the  central  tubercles  or  clumps  the 
"  round  Zedoary  " ;  but.  acconling  to  the  French  C'odex 
and  some  other  authorities,  the  latter  is  the  rhizome  of 
a  related  plant,  C.  aromaiica  Salisbury.     Zedoary  comes 
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Zein  Zem  Nprlugw* 
Zinc. 
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admixture  of  zidc  chloride  and  wheat  flour  with  a  very 
tittli'  water— a  few  drops  only  to  the  ounce  of  paste. 
The  strongtiiin  xinc  salt  will  range  from  fifteen  to  thirty 
pr  c(?nt.,  aa*ordiug  to  the  character  of  the  tissue  requir- 
ing destnictioD. 

As  a  disinfectant,  zuic  chloride  can  be  prescribed  in 
the  offleial  Liquor  Zinei  Chlai'idi,  Solution  of  Zinc  Chlor- 
ide.   This  is  a  solution  of  the  salt  in  water,  fifty  per 
fC'Dt,  by  weight,  in  strength.    It  is  made  directly  from 
tlie  metal  by  the  action  of  hydrochloric  acid,  the  result- 
ing solution  being  purified  from  contaminating  iron  by 
a  special  procedure,  and  brought  to  standard  strength  bv 
distilled  water.    The  solution  is  a  clear,  colorless  liquid, 
ndoricsa,  Iiaving  a  very  astringent,  sweetish  taste  and  an 
acid  reaction.    In  its  pharmacopceial  strength,  this  solu- 
tion 18  entirely  too  strong  for  direct  application,  being, 
indeed,  corrosive.    As  a  general  disinfectant,  it  should 
b«  diluted  to  threc-per-cent.  strength,  and  as  a  lotion  for 
wound  surfaces  or  ulcers  to  one  percent.    It  has  the 
merit  of  being  deodorant  and  disinfectant,  while  at  the 
same  time  it  has  no  smell,  does  not  stain,  and,  in  the 
dilution  eojomed,  docs  not  attack  fabrics   nor  injure 
mo  tal  t  \c  receptacles. 

Zinc  Bromids  (ZnBrf). — Zinc  bromide  is  ofiicial  in  the 
Unit  I'd  States  Pharmacopoeia  as  Zinei  Bromidum,  Zinc 
Hroinide.    It  is  a  white,  or  nearly  white,  granular  pow- 
(ier.  very  diiliquescent,  odorless,  having  a  sharp  saline 
and  metallic  taste,  and  a  neutral  reacSon.    It  is  very 
xoiuble  in  water  and  in  alcohol.    Because  of  its  ready 
deliquesrence,  the  salt  should  be  kept  in  small  glass- 
stoppered  bottles.    Zinc  bromide  closely  resembles  the 
rhloridc  in  general  properties,  being  deliouesccnt  and 
liighly  irritant.    Its  official  recognition  is,  however,  not 
for  its  duplicaturo  of  the  chloride  in  uses,  but  for  its  in- 
u>mal  employment  in  nervous  disease,  with  the  notion  of 
;;ettlng  the  combined  antispasmodic  effect  of  zinc  and  a 
)m»mide.    But  in  the  small  dosage  which  the  character 
f  salt  enjoins,  the  quantity  of  bromine  ingested  is  medi- 
rinally  Insignificant.    The  salt  is  given  in  doses  of  from 
D.  10  to  0.80  gm.  (gr.  iss.  to  v.)  in  «ynipy  solution. 

Ztne  Iodide  (Znls). — Zinc  ioclide  is  official  in  the  United 

^tHlva  Pharmacopoeia  as  Zinri  Ittdidum,  Zinc    Iodide. 

rill's  ijs,  again,  a  white,  granular  and  very  deliquescent 

><>y^•(U*r,  ^orlcss,  but  of  a  sharp,  saline,  and  metallic 

lote.     It  is  very  soluble  in  water  and  in  alcohol.    It 

)Mst  lie  kept  in   small  glass-stoppered  bottles.    Zinc 

xiidf*.  likn  tho  bromide,  resembles  the  chloride  in  qual- 

y :  but,  like  the  bromide,  is  suggested  for  the  purpose 

f  irctting  ilie  eifects  of  the  acid  radical  along  with  those 

xinc?,  in  constitutional  medication.    But.  again,  the 

rrssarily  flmall  dosage  <lefcat8  the  purpose.    The  salt 

iriven  in  doses  of  from  0.10  to  0.80  gm.  (gr.  iss.  to  v.) 

syrup.     Locally,  the  io<lido  has  l>een  applied  for  the 

ncral  purposes  of  the  metallic  astringents,  in  solutions 

lifin;^  in  strength  from  the  one-fifth  of  one  per  cent,  to 

P».'r  c-cnt.,  or  in  a  twelve-percent,  ointment. 

ytfic  .SV//itAae<7  (ZnS0«.71I,0).— Zinc  sulphate  is  official 

tljc    United   States  PharmaeopaMa  as  Zinri  Sulphas, 

M-   HulphAte.     It  is  crystalline,  occurring  in  small, 

r>rN.*39.    ri^lit    rhombic    prisms,  or  acicuTar    needles 

u-U  slowly  effloresce  in  dry  air.    It  is  odorless,  but  has 

narply  aoiitie,  metallic,  and  nauseous  taste.     It  dis- 

HR  ill  0.6   part  of  cold  water  and  in  0.2  part  of  boil- 

\v:it(*r.      It  is  insoluble  in  alcohol.    It  should  be  kept 

vvll  stoppered  bottles.    Zinc  sulphate  is  the  sulphate 

>M.*  i-omtnercial  impure  variety  is  called  uiUiU  titriol, 

pure  quality,  official  as  above,  is  in  the  small  crys- 

iii'scritjed.  iRrhich  look  not  unlike  those  of  Kpsom 

Zinc  Aulnliatc  is  decomposed  by  alkalies  and  their 

nnatfji.  livurosulphates.  limo  water,  soluble  lead  salts, 

vr-^etabfe  astringents.    By  heating,  it  can  be  made 

.'irt  ^vitlfe    its  water  of  cryatalUxation,  forming  what 

n«-«I  c/WWf  Hf%e  iulpfuiU. 

ii'  <9uIpliAt(»  is  an  irritant  astringent,  and,  in  the  dried 
.  in  even  caustic,  though  less  powerfuUv  so  tlian  the 
i*f<*.  latemully,  in  moderate  dose,  it  is  emetic;  in 
sive  qui^ntity,  an  irritant  poison,  though  again  less 
\t  tliau  thi;  chloride.    The  salt  is  a  favorite  metallic 


astringent,  being  milder  than  copper  or  silver  salt-s,  of 
less  harsh  taste,  and  does  not  stain.  It  has  thus  a  wide 
range  of  applicability,  but  yet,  where  a  powerful  action  is 
wanted,  it  is  distinctly  inferior  to  silver  nitrate  or  copper 
sulphate.  The  crystals  are  too  small  to  permit  the  salt 
to  be  used  in  solid  form ;  it  is  therefore  used  locally  in 
solution,  the  strength  ranging  from  the  one-fifth  of  one 
per  cent,  to  about  four  per  cent.  Dried  zinc  sulphate 
has  been  employed  as  a  caustic,  made  into  paste,  with 
one-eighth  part  of  glycerin,  or  into  ointment  with  one- 
fourth  part  of  lard.  Internally,  the  salt — crystalline 
form — may  be  given  for  the  constitutional  effects  of  zinc, 
in  doses  of  from  0.015  to  0.06  gm.  (gr.  ^  to  i.).  several 
times  a  day;  or  as  an  emetic  in  doses  of  from  1  to  2  gin. 
(gr.  XV.  to  XXX.). 

Zine  Acetate  (ZnfCHtOiL,  8HsO).— Zinc  acetate  is 
official  in  the  United  States  Pharmacopoeia  as  Zinei  Ace- 
toe,  Zinc  Acetate.  It  occurs  in  soft,  white,  pearlv,  six- 
sided  tablets  and  scales,  which  effloresce  somewhat  in 
dry  air.  It  has  a  faint,  acetous  odor  and  a  sharp,  metallic 
taste.  It  dissolves  in  2.7  parts  of  cold  water  and  in  1.6 
parts  of  boiling  water;  in  86  parts  of  cold  alcohol  and  in 
about  3  parts  of  boiling  alcohol.  It  should  be  kept  in 
well-stoppered  bottles. 

Zinc  acetate  is  practically  a  duplicate  of  the  sulphate : 
but  its  use  has  been  rather  restricted  by  custom  to  local 
application  f(»r  the  purposes  of  the  metallic  astringents. 
Solutions  may  be  employed  of  the  same  strength  as  of  the 
sulphate. 

Zinc  Valerianate  (Zn[C.H»0,],.  II.O).— The  salt  is  offi- 
cial in  the  United  States  Pharmacopoeia  as  Zind  Vale- 
rianae, Zinc  Valerianate.  It  is  in  soft,  white,  pearly 
scales,  permanent  in  the  air.  It  lias  a  faint  odor  of 
valerianic  acid,  and  a  taste  at  first  sweet,  then  styptic 
and  metallic.  It  dissolves  in  about  100  parts  of  cold 
water  and  in  40  parts  of  cold  alcohol.  Boiling  in  either 
solvent  determines  loss  of  acid  and  the  formation  of  a 
basic  salt,  with  resulting  turbidity  of  the  solution.  The 
salt  should  be  kept  in  small,  well-stoppered  bottles. 
From  its  comparative  insolubility,  zinc  valerianate  is 
locally  less  active  in  every  way  than  the  salts  typified  by 
the  chloride  and  sulphate.  Its  place  in  medicine  rests 
upon  the  idea  of  combining  in  one  drug  the  antispas- 
modic virtues  of  zinc  and  valerian ;  but  since  the  effects 
of  zinc  are  feeble  at  best,  and  valerianic  acid  is  probably 
not  tlie  active  principle  of  valerian  root,  there  is  little 
£^und  on  which  to  rest  a  valid  claim  for  the  salt's  effi- 
cacy. This  valerianate  also  has  the  positive  disadvan- 
tages of  disagreeable  smell  and  taste,  and  costliness. 
The  salt  has  been  given  in  doses  of  from  0.06  to  0.12 
gm.  (gr.  i.-ij.)  several  times  a  day,  best  in  pill. 

Zine  Pfioephide  (ZutPi). — This  salt  is  of  value  solelv  as 
a  means  of  giving  phosphorus,  and  has  been  described 
under  the  title  Photrphorue. 

Zine  nitrate  (ZnfNO»]j,  6II«0).— Zinc  nitrate  forms  by 
the  direct  action  of  nitric  acid  upon  metallic  zinc.  It 
occurs  in  colorless  prismatic  crystals  which  are  soluble  in 
water  and  alcohol,  and  are  very  deliquescent.  The  salt 
is  fusible,  and  has  been  employed,  although  it  is  unoffi- 
cial, in  the  form  of  sticks  of  the  fused  substance  cast  in 
paper  moulds,  for  application  to  sores  and  ulcers.  The 
action  is  caustic  and  healing,  after  the  manner  of  silver 
nitrate.  Sticks  of  zinc  nitrate  must  be  kept  dry  in  well- 
stoppered  bottles,  else  they  will  be  destroyed  hy  deliques- 
cence of  the  salt. 

Zinc  Oleate. — An  oleate  of  zinc  is  obtainable  in  the 
form  of  a  fine,  soapy-feeling  powder,  of  a  pearl  color. 
This  powder  proves  to  be  a  serviceable  bland  absorbent 
and  detergent  for  local  dusting  upon  the  skin. 

Editard  Curtie. 

ZINC-HEMOL.    BeeHemoU. 

ZINC,  POISONING  BY.— The  most  important  salts  of 
zinc,  from  a  medico-legal  point  of  view,  are  the  sulphate 
and  chloride. 

Zine  sulphate,  or  white  vitriol  (ZnSOi.THfO),  is  a  color- 
less salt,  crystallizing  in  small  four-sided  prisms,  which 
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stances  after  the  secretion  is  thrown  out  upon  the  mucous 
surface  and  has  come  in  contact  with  activating  sub- 
stances present  in  other  secretions  with  which  it  is  mixed, 
the  zymogen  undergoes  a  chemical  change,  the  nature  of 
which  is  unknown,  by  which  the  active  ferment  is  formed. 
Such  a  conversion  into  active  ferment  can  also  be  pro- 
duced artificially  in  many  instances  by  treating  the  fresh 
gland  with  very  dilute  acetic  acid,  or  it  occurs  sponta- 
neously on  allowing  the  gland  to  remain  for  some  hours 
after  removal  from  the  body,  especially  if  it  be  kept  dur- 
ing this  interval  at  body  temperature. 
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The  presence  of  zymogens  has  been  known  now  for 
many  vears,  and  recently  great  advance  has  been  made 
in  our  Knowledge  of  the  conditions  under  which  they  are 
set  free  (see  for  example,  enterokinase,  in  the  article  on 
Pancreas,  Physiology  of). 

For  further  information  on  zymogens,  see  the  article 
on  Engymes,  Ber^min  Moore. 

ZYM0LYSI8.— Thisis  a  general  term  used  to  designate 
the  changes  produced  by  enzymes.  See  articles  on  J^ge^ 
turn,  on  Ermfmee,  and  on  Panereae,  B,  Jf. 
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ALASKA. — ^This  vast  northwestern  possession  of  the 
United  States,  extending  over  16  degrees  of  latitude  and 
85  degrees  of  longitude,  and  embracing  590,884  scjuare 
miles  of  territorj',  equal  to  nearly  one-six tli  of  the  area 
of  the  United  Stt&tes,  exhibits  a  variety  of  climatic  con- 
ditions and  contrasts  dependent  not  only  upon  latitude, 
but  upon  the  topography  of  the  country  and  the  in- 
fluence of  the  surrounding  waters  and  currents.  Two 
great  climatic  divisions  can  be  made:  southern  or  tem- 
perate Alaska,  which  can  be  subdivided  into  the  Sitka, 
Kadiak,  and  Aleutian  divisions,  and  northern  Alaska  or 
the  Yukon  district,  embracing  the  vast  region  to  the 
north  and  west  of  the  Alaskan  Mountains. 

The  climate  of  temperate  Alaska  is  characterized  by 
two  striking    peculiarities:    comparative  warmth   and 
great  moisture,  caused  by  the  Kuro  Siwo,  the  "Gulf 
Stream  "  of  the  Pacific.    This  current  crosses  the  Pacific 
in  about  latitude  45''  N.»  and  impinges  on  the  coast  of 
British  Columbia  where  it  divides,  one  portion  turning 
northward  and  westward  and  the  other  southward.    As 
a  reHult  of  this  condition,  the  temperature  is  greatly 
mollified  from  what  the  latitude  alone  would  lead  one  to 
expect,  exactly  as  the  climate  of  Great  Britain,  for  ex- 
ample, is  modified  by  the  gulf  stream.    The  isotherm  of 
40^  mean  annual  temperature,  that  of  the  lower  St.  Law- 
rence valley,  is  the  mean  annual  isotherm  of  the  Southern 
Alankan  coast  region.    Sitka,  with  a  latitude  of  57.08"*, 
which  is  the  same  as  the  latitude  of  Labrador  on  the 
Atlantic  coast,  has  a  mean  annual  temperature  of  43.0**  F., 
which  is  only  2.6""  lower  than  that  of  Portland.  Me.,  and 
a  mean  winter  temperature  of  82.5'',  which  is  O.Q''  higher 
than  that  of  Portland,  and  only  a  little  less  than  that  of 
Washington,  D.  C.    The  extreme  range  of  temperature 
is  from  a  point  a  trifle  below  zero  to  90"*  above.    Simi- 
larly, Juneau,  in  the  Sitka  district,  northeast  from  Sitka, 
has  a  mean  annual  temperature  of  40.9''  F.    The  annexed 
chart  of  the  maximum,  minimum,  and  mean  tempera- 
tures of  Juneau  and  Sitka  for  the  year  indicate  still 
furtiier  the  moderate  temperature  of  the  region. 

The  second  peculiarity  of  temperate  Alaska  is  moisture 
in  the  form  of  rain  or  fog.  and  in  the  Sitka  division, 
which  extends  from  Dixon  Kntrance  to  William's  Sound, 
the  yearly  rainfall  is  from  eighty  to  one  hundred  and 
three  inches,  and  there  are  on  an  average  but  sixty -six 
clear  days  in  the  year.  ^  When  the  sun  shines,  the  at- 
mosphere is  remarkably  clear,  the  scenic  eflfects  are  mag- 
nificent, all  nature  seems  to  be  iu  holiday  attire.  But 
the  Bceno  may  change  very  quickly;  the  sky  becomes 
overcast:  the  winds  increase  in  force;  rain  begins  to  fall; 
the  evergreens  sigh  ominously,  and  utter  desolation  and 
loneliness  prevail."     [United  States  Department  of  Agri- 


Alaska* 
Alaska. 


culture.  Weather  Bureau.]  The  Sitka  district  is  very 
mountainous,  and  the  coast  bold  and  steep  with  few 
beaches.  The  mountain  sides  are  densely  wooded,  and 
the  snow  line  begins  at  an  elevation  of  from  three  thou- 
sand to  five  thousand  feet.  The  prevailing  winds  being 
westerly  and  off  the  ocean,  bring  the  moisture  to  the 
snowy  mountains,  which  condense  it.  Hence  it  is  the 
combination  of  the  mountains,  the  prevailing  moist  winds 
from  the  sea,  and  the  warm  Japan  current,  which  results 
in  this  enormous  rainfall,  nowhere  else  equalled  in  the 
United  States,  the  annual  rainfall  at  Sitka  being  more 
than  double  that  on  the  Atlantic  coast.  At  Sitka  the 
rainfall  for  the  three  winter  months  is  about  thirty 
inches,  and  for  the  three  summer  months  sixteen  inches. 

The  Sitka  region  is  the  scenic  portion  of  Alaska,  visited 
by  tourists,  and  here  are  found  immense  glacieradescend- 
iuff  into  tlie  ocean. 

The  country  is  heavily  wooded  with  spruce,  hemlock, 
and  cedar,  and  the  vegetation  is  dense.  On  account  of  the 
sparse  sunsliine  agriculture  is  difficult,  but  many  garden 
vegetables  are  successfully  grown. 

In  the  Kadiak  district,  which  comprises  Cook's  Inlet, 
the  peninsula  of  Alaska,  and  the  Kadiak  Islands,  the 
climate  is  similar  to  that  of  the  Sitka  region,  but  there  is 
more  sunshine  and  less  rain,  and  the  seasonal  extremes  of 
temperature  are  greater.  At  Kadiak  the  annual  mean 
temperature  is  40.6*'  F.,  and  the  number  of  days  of  rain  or 
snow  for  ten  months  of  the  year  1899  was  1*88,  and  the 
number  of  cloudy  days  124,  making  257  cloudy  and  rainy 
days  out  of  804.  The  monthly  mean  temperature  at 
Kadiak  for  eight  years  is  as  follows: 

Kadiak— Lat.  57»  48' ;  Long.  1.52"  l^.    Monthlt  MiSan  Tempera- 
ture (DsaREis  Fahrenheit)  for  Eight  Years. 


January 80.0 

February 28.3 

March a3.6 

April 86.3 

May 43.2 

June 40..'i 

July 64.7 


Aumist 65JS 

Beptfmber SO.O 

October 4JJ.8 

November 34.7 

December 3U.5 

Year 40.6 


In  the  Aleutian  district,  comprising  the  range  of  Aleu- 
tian Islands,  the  range  of  temperature  is  much  the  same, 
as  the  following  chart  of  Unalaska  indicates: 

Unalaska— Lat.  63'  64';  Long.  166»  24'.   Monthly  Mean  Tem- 
PERATURE  (Degrees  Fahrknheit)  for  Six  Years. 


January 30.0 

February 31 .9 

Man* 30.4 

April 35.8 

Way 40.9 

June 46.3 

July 60.6 


Aufniflt 61.9 

September 46.6 

October 37.6 

November 33.6 

December 30.1 

Year 38.7 


AvERAOB  Monthly  Maximum,  Minimum,  and  Mean  Temperatures  (Degrees  Fahrenheit)  of  Juneau  and 

Sitka  for  the  Four  Years  1899-1903  Inclusive. 


Jan. 

^b. 

Mar. 

Apr.- 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Juneau — 

Mf*«n  maztiDUTQ 

41. 7« 

9.6 

S9.7 

61.0 
23.3 
85.7 

43.0- 

12.0 

29.1 

47.8 
16.8 
84.3 

50.7- 

6.0 

82.8 

68.6 

7.6 

P6.8 

67.2» 

29.5 

40.6 

68.0 
2H.3 
42.0 

66.2«» 

33.2 

46.6 

64.7 
31.2 
44.6 

73.2« 

39.2 

56.6 

67.7 
34.7 
60.6 

78.5« 

44.0 

67.5 

78.6 
40.0 
65.6 

8r.7» 

41.7 

64.2 

65.2 
89.7 
64.4 

68.7° 

36.7 

49.8 

65.0 
87.7 
60.9 

68.7« 

27.0 

43.0 

60.0 
30.5 
45.2 

49.6" 

19.3 

85.9 

64.0 
23.3 
88.0 

47.6* 

M«*j%n  mlDloiuiii 

11.0 

Infill  y  OMMin 

82.6 

Sitka— 

M*^  n  mazfinpin. ..................... 

49.7 

M(*an  mlntmnni , 

21.3 

I>iU,jy  mcao  •  • 

84.8 
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According  to  Harriman  (Alaskan  expedition),  there 
were  at  Unalaska  only  8  days  in  the  year,  during  several 
years*  record,  which  were  entirely  clear,  the  remaining 
812  being  cloudy  and  271  of  these  were  rainy  or  snowy. 

The  Yukon  district,  or  Northern  Alaska,  comprises 
that  vast  region  of  the  Yukon  Valley  which  extends  from 
the  Alaskan  Mountains  to  the  Arctic  Ocean  on  the  north 
and  Behring  Sea  and  Strait  in  the  west. 

In  the  interior  of  this  region  tlie  climate  becomes  colder 
and  drier — extrerael}'  rigorous  during  the  long  winter  and 
relatively  hot  in  the  short  summer.  As  one  continues 
north  arctic  conditions  of  climate  begin.  On  the  Behr- 
ing Sea  coast,  north  of  the  Aleutians  Islands,  the  winter 
climate  is  much  more  severe  than  that  of  temperate  Alas- 
ka on  the  Pacific  coast,  but  in  summer  the  difference  is 
less  marked.  At  St.  Michaels,  on  the  south  side  of  Nor- 
ton Sound,  the 'mean  summer  temperature  is  50"*  F.. 
which  is  but  4**  below  that  of  Sitka ;  and  at  Point  Bar- 
row, on  the  Arctic  Ocean,  the  most  northerly  point  in  the 
United  States,  the  mean  summer  temperature  is  36.8"*  F. 
Furthermore,  the  winter  on  the  Behring  Sea  coast  about 
the  mouth  of  the  Yukon  River  and  the  Seaward  Penin- 
sula is  somewhat  less  protracted  and  severe  than  in  the 
interior,  although  it  is  still  long,  and  from  October  to 
May  the  temperature  rarely  rises  above  the  freezing 
point. 

Extreme  cold,  however,  as  one  knows  from  the  experi- 
ence of  Arctic  explorers,  is  not  detrimental  to  health,  and 
at  Nome,  the  most  populous  mining  town  in  Alaska,  the 
winter  is  said  to  be  the  most  agreeable  season  of  the  year, 
in  spite  of  the  fact  that  in  midwinter  there  are  but  few 
hours  of  daylight,  the  shortest  days  giving  but  about 
three  and  a  half  hours  of  dusk^  light.  ^  With  hands  and 
feet  warmly  protected,  and  wmter  underwear  and  wind- 
proof  outer  clothes  aiid  exercise,  one  can  comfortably 
weather  a  degree  of  cold  which,  in  lower  latitudes, 
would  immediately  transform  him  to  an  icicle.  This  is 
due  to  the  dryness  of  the  cold."  ("The  Land  of  Nome," 
by  I^urie  McKee,  New  York,  1902.) 

The  following  table,  compiled  from  observations  of  the 
United  States  Weather  Bureau,  gives  the  annual  and 


September  or  1st  of  October.  The  prevailing  winds  are 
from  the  north,  and  severe  blizzards  with  strong  north- 
east gales  are  frequent  in  winter.  In  comparing  the  cli- 
mate of  Nome  with  that  of  the  Klondike  region  to  be 
spoken  of  directly,  it  may  be  said  that  in  general  the  cli- 
mate of  the  latter  is  rather  more  favorable  than  that  of 
the  former.  The  most  trying  climatic  element  is  the  con- 
tinual wnnd. 

Fifteen  hundred  miles  in  the  interior,  to  the  east  of 
Nome  City,  is  the  Klondike  region,  also  famed  and  fre- 
quented for  the  gold  discovered  there.  It  is  readied 
either  overland — theconunon  passenger  route  from  Skag- 
way  by  rail  for  about  one  hundred  miles  by  the  White 
Pass  and  Yukon  Railroad,  and  thence  by  steamer  on  the 
upper  Yukon  to  Dawson^-or  by  the  longer  all-water 
route,  which  is  principally  used  for  freight,  by  way  of 
the  lower  Yukon.  The  distance  from  Skagway  to  Daw- 
son, the  principal  city  of  the  Klondike  (in  Canadian 'Ter- 
ritory), is  five  hundred  and  eighty  miles. 

The  general  characteristics  of  the  Klondike  climate  are 
similar  to  those  of  Nome — long,  extremely  cold  whiters, 
with  much  snow  and  ** brief  but  relatively  hot  summers." 
"  In  midwinter  the  sun  rises  from  9:80  to  10  a.m.,  and  sets 
from  2  to  8  p.m.,  the  total  length  of  daylight  being  about 
four  hours."  (United  States  Weather  Bureau  report.) 
In  June  the  sun  rises  about  1 :80  in  the  morning  and  sets 
at  10:80  p.m.,  "giving  about  twenty  hours  of  daylight, 
and  diffuse  twilight  the  remainder  of  the  time. "  **  Dur- 
ing the  warmer  days  of  summer  the  heat  feels  almost 
tropical ;  the  winter  cold  is,  on  the  other  hand,  of  almost 
the  extreme  Siberian  region."  "Yet  a  beautiful  vegeta- 
tion smiles  not  onlv  over  the  valleys,  but  on  the  hilltops, 
the  birds  gambol  m  the  thickets,  and  the  tiny  mosquito 
pipes  out  its  daily  sustenance  to  the  wrath  of  man." 
(Heilprin,  "Alaska  and  the  Klondike.") 

The  following  observations  of  mean  and  extreme  tem- 
peratures of  the  United  States  Weather  Bureau  made  at 
the  Yukon  River  at  the  international  boundary,  about 
eighty  miles  north  of  Dawson,  from  September,  1^^,  to 
June.  1891,  will  indicate  approximately  the  temperature 
conditions  of  the  Klondike. 


St.  Michaels. 


Mean  maximum  (d^iTM.  Fahr.) . 

Mean  minimum 

Mean  monthly 

Extreme  maximum 

Extreme  minimum 

Mean   nuinl)er   of   rainv  and 
snowy  days 


Jan. 

Feb. 

Mar. 

aa.s* 

38.0° 

32.0** 

-34.0 

-ao.o 

-17.0 

-8.0 

-2.3 

8.9 

44.0 

41.0 

43.0 

-47.0 

-41.0 

-39.0 

Mr 
1 

4 

6 

Apr.       May. 


40.5* 

20.5 

19.9 

46.0 

27.0 


48.5*' 
-7.0 
33.1 
57.0 
-2.0 


9 


June. 

July. 

Ausr. 

Sept. 

Oct. 

Nov. 

I>ec. 

ft2.5« 

n.QP 

65.0« 

66.0«» 

47.5« 

87.0*> 

34.0«» 

27.0 

40.0 

37.0 

25.0 

6.5 

-4.0 

-24.0 

46.3 

53.6 

51.9 

48.9 

30.5 

15.6 

4.8 

75.0 

75.0 

69.0 

69.0 

54.0 

42.0 

46.0 

23.0 

33.0 

32.0 

18.0 

3.0 

-24.0 

-43.0 

9 

12 

14 

14 

11 

9 

5 

Tear. 


28.  !• 
7S.0 
■47.0 

lOB 


monthly  mean  temperatures  and  the  extremes  for  St. 
Michaels,  which  is  on  the  southern  side  of  Norton  Sound ; 
it  also  may  be  utilized  for  ascertaining  approximately 
the  yearly  temperature  of  Cape  Nome,  which  is  one  hun- 
dred and  fifty  miles  distiint  on  the  northern  shore  of  Nor- 
ton Sound,  at  its  junction  with  Behring  Sea.  In  the 
same  table  will  be  found  a  statement  of  the  mean  num- 
ber of  rainy  and  snowy  days.  As  will  be  seen,  the  rain- 
fall is  very  light,  and  is  about  fourteen  inches  annually, 
a  striking  contrast  to  that  of  Southern  Alaska. 


From  observations  made  on  the  Yukon,  not  far  fro 
the  site  of  the  gold  discoveries,  by  the   United  Sta 
Coast  and  Geodetic  Survey  for  a  series  of  six  months,  tik 
following  temperatures  are  noted:  From  October,  1 
to  April,  1890,  the  mean  temperature  was  as  follo^*^ 
October,  38°  (above  zero) ;  November,  8"  (above  zer^^ 
December,  11"^  (below  zero);  January,  17'  (below  z^^ 
February,    15'  (below  zero);   March,   6"  (above   zei 
April,  20'  (above  zero).     "The  daily  mean  temperat> 
fell  and  remaine<l  below  the  freezing  point  (32'  P.)  ft 


Yukon  River  at  Inteknwtional  Bocndauv,  Lat.  65%  Lon(».  141*'. 


Mean  teniperature(df>pr«.  Fahr.) 

Extreme  maximum 

Extreme  miniiiium 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

31. 0* 

52.0 

4.0 

Nov. 

Dee.. 

-17.0- 
25.0 
-ttO.O 

-10.0« 
37.0 
-55-0 

7.0° 
38.0 
-45.0 

24.0*- 
'rfi.O 
-2ii.O 

45. 0« 

74.0 

8.0 

57.0" 
84.0 

«J0  0« 
87.0 

ai.o 

52  0° 
74.0 

;^i.o 

:».oo 

06.0 
14.0 

3.0«» 
99.0 

-a5.o 

-16.0» 
17.0 
-48.0 

One  cannot  be  sure  of  reaching  Nome  by  sea  much  be- 
fore the  middle  of  June  on  account  of  the  ice  in  Behring 
S^,  or  of  getting  away  from  there  after  the  latter  part  of 
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November  4th,  1889,  to  April  21st,  1890,  thus  givinjp 
hundred  and  sixty-eight  days  as  the  length  of 
closed  season.    The  lowest  temperatures  registered  d 
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indiscriminately  tbrougliout  the  city.  The  Instance  is 
inleresting,  because  while  the  inhabitanta  remuioed  in 
the  Pauiiourg  du  Pulisiilt,  the  dLteasc  etayecl  tbere. 
whereas,  as  soon  as  they  scattered,  It  spread  wltli  tliem 
throughout  Cliatillon. 

Aiiiither  Instance,  interesling  as  an  example  of  the 
transmission  of  the  diseasK  by  clothing.  Is  given  by  the 
same  authority,  In  spenking  of  the  Cotiimune  of  Oiissoi. 
Madame  Bresson,  of  tlie  hamlet  of  Moulineuf.  near  Ous 
soi,  a  precinct  free  from  chulera.  received  a  boarder  from 
I^ris.  Juno  2Ttli,  who  on  tliu  next  day  showed  the  first 
symptoms  of  cholera,  and  died  on  July  8d.  Some  days 
after,  a  child  of  rhis  woman  was  attacked  and  dietl  on 
July  18th.  On  the  same  day  Madame  Bresson  herself 
was  taken  sick,  and  died  on  the  17th,  after  having  liccn 
taken  care  of  by  two  nclgbbors  named  Bahan  and  Morct, 
who  died,  one  on  the  leih  and  the  other  on  the  24tb. 
The  husband  of  Madame  Bresson  died  on  July  SOtb. 
Ma<1ame  Burette,  wbii  lived  in  the  extreme  emlof  tbe 
hamlet,  washed  (l>e  linen  of  tlie  two  women,  t%aban  and 
Moret,  and  was  attacked  with  cholem.  In  this  way,  an 
epidemic  was  started  that  carried  otT  eighteen  iKTsons  in 
a  verysliort  time.  Before  the  arrival  oi  the  person  from 
Paris  no  case  had  been  observed  in  this  hamli'l.  that  had 
been  spared  bylhecholcra  both  In  1803andin  1840.  Dr 
Huetle  calls  attention  to  the  distribution  of  this  hamlet 
of  Moulineuf.  which  is  composed  of  ten  little  en  11  eel  ions 
of  houses,  aeparatcd  by  great  distances.  No  cases  of 
rholera  were  observed  excepting  in  three  of  these  collec- 
tions of  houses — first,  that  occupied  bv  tlic  Bresson  and 
Sahan  families:  second,  that  occupied  by  the  Moret  fam- 
ily :  and  third,  that  occupied  by  the  Burette  family.  Tbe 
tbinl  collection  of  houses  was  situated  at  the  extremity 
of  tlie  liaiulet.  No  case  of  the  disease  was  observed  in 
the  other  houses,  of  which  the  inhabitants  had  had  no 
connection  with  these  tlirec  families, 

Proust  (loe.  cit,,  p.  165)  quotes  an  occurrence  tllusCtat- 
ing  another  series  of  facts. 

In  ISm  tlie  French  army  was  collected  at  Varna,  a 
short  distance  from  tbe  English  army.  Some  detach 
ments  remained  at  Oallipoli,  Ihu  original  place  of  debar 
kation.  There  weie,  besides,  a  small  Anglo-French  force 
of  occupation  in  the  Plneiis,  and  also  some  detachments 
at  Constantinople.  The  armies  were  reinforced  prac- 
tically every  day  by  new  arrivela.  The  sanitary  ton 
dition  was  satisfactory  in  all  respects.     On  July  fith  Ibe 

Sacket  Alerarutit  uTr\vcil  at  Constantinople,  having  left 
iHrneilles  on  June  26th  with  Ave  himdred  men  of  the 
Fifth  Regiment  of  Liglit  Infantry,  coming  from  Mont 
pellier,  and  having  passed  through  Avignon,  where 
cboU-ra  was  raging.  It  appeared  on  board,  and  tliiee 
men  died  during  tlie  voyage  to  the  Dardanelles.  Four 
cholera  patients  were  landed  at  the  Pirteiis,  where  the 
cholera  broke  out  Immediately,  ami  made  great  ravages. 
The  trcKips  weredisemharki-datGalliiioli,  where  two  new 
cases  of  cbolem  were  immediately  sent  to  the  hospital. 
aD<l  the  sldp,  having  only  a  few  passengers  nn  l>oard, 
sailed  for  Constantinople,  where  a  qitaiantiiic  was  im 
posed  on  It.  On  tbe  other  band,  it  appean'd  tlml 
previous  vciecls  sailing  frotn  Marstilles  hud  already 
sulTered  from  cho'era,  and  that  one  of  tliem  bad  lundeii 
a  patient  in  the  military  hospilal  at  Cotistantltiople.     On 

]  in  the  nilli 
focus.  Fau- 
had  adopted 

Ga Hi  poll  anil 

le  Marsliai  de 
Hi  poll  passeil 
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tiouB  of  AssOj  are  different,  that  of  the  pure  crystalline 
being  about  1  in  850  of  water  at  16"  C,  and  that  of  the 
pure  amorphous  1  in  108.  Cooled  from  boiling,  1  part 
in  45  of  the  crystalline  remains  in  solution  and  1  part  in 
80  of  the  amorphous.  No  two  observers  agree,  however, 
as  to  ttie  solubility  of  AsiOa. 

ArstniUi. — All  the  samples  of  commercial  dry  arsenite 
of  sodium  and  of  potassium  which  have  been  examined 
by  the  auUior  seem  to  correspond  most  closely  to  the 
formulas  NaAsOt  and  EAsOi.  Their  solubility  in  water 
ia  quite  variable,  but  is  always  much  greater  than  that 
of  the  trioxide.  The  majority  of  cases  of  poisoning  from 
alkaline  arsenites  have  b^en  from  the  medicinal  prepara- 
tions of  these  salts,  such  as  Fowler's  solution,  etc.  Only 
a  very  few  of  these  cases  have  been  criminal. 

Arsenates. — These  salts  correspond  to  the  general  for- 
mula RjAs04.  They  are  of  little  toxicological  interest 
save  for  the  fact  that  arsenic  acid  has  been  largely  used 
in  certain  industries  {e.g,,  manufacture  of  aniline  dyes) 
as  an  oxidizing  agent,  and  the  products  placed  on  the 
market  in  an  impure  condition  contain  arsenic  in  enor- 
mous quantities. 

Sulphides  of  Arsenic. — The  disulphide,  As^St*  occurs  in 
nature  as  realgar,  and  was  known  to  the  ancients  under 
the  name  sandarac  or  sandaracque.  Realgar,  both  the 
mineral  and  the  artificial  compound,  has  been  used  as  a 

{>lgmont.  in  pyrotechnics,  etc.  The  trisulphide,  As«Ss, 
ong  known  as  the  mineral  orpiment  or  aunpigment,  has 
haa  a  variety  of  commerciaf  uses.  It  was  formerly  used 
in  printing,  in  tanning  as  a  dej^ilatory,  in  medicine,  as  a 
pigment,  etc.  The  pentasulphide,  AssS»,  Is  of  no  medi- 
cimil  importance.  All  the  sulphides  met  with  in  com- 
merce are  amorphous  yellow  powders,  varying  in  color 
from  a  light  lemon  yellow  to  a  deep  golden  or  even 
orange  tiuU  When  pure  they  are  insoluble  in  water, 
hence  their  toxicity  is  very  low.  Some  authorities  hold 
tliat  the  pure  sulphides  are  not  poisonous.  Experimen- 
tal evidence  shows,  however,  that  these  compounds  are 
acted  upon  by  the  fluids  of  the  body»  and  that  arsenic  is 
resorbed.  Doubtless  a  long  sojourn  of  these  sulphides  in 
the  alimentary  canal  would  lead  to  serious  results.  Tlie 
commercial  sulphides  are  invariably  violent  poisons,  since 
they  contain  arsenic  trioxide,  sometimes  to  the  extent  of 
as  much  as  thirty  per  cent.  Le  Prince  and  Chabenat 
report  the  case  of  a  young  girl  who  used  an  ointment 
consisting  of  05  parts  of  butter  and  85  pai'ts  of  orpiment 
as  a  dresSng  for  a  tumor  of  the  breast.  Acute  arsenic 
poisoning  resulted,  with  death  on  the  fifth  day  after  the 
application  of  the  dressing.  As  a  depilatory,  orpiment 
has  been  used  from  earliest  times.  It  was  a  mixture  of 
orpiment  with  lime  or  chalk,  which  was  used  by  the  an- 
cients for  the  removal  of  the  pubic  hairs — ^a  practice  said 
to  be  still  extant,  at  least  in  the  case  of  women,  in  cer- 
tain Mussulman  tribes  of  the  East. 

Cases  of  poisoning  from  organic  compounds  of  arsenic 
have  not  yet  been  reported,  if  we  except  those  due  to  the 
notorious  Acquotta  di  Peruzia.  But  considerable  experi- 
mental work  has  been  done  on  animals  with  kacodyl, 
kacod vlic  acid,  diphenylarsine,  monophenylarsine,  arsen- 
dimetliylcyanide,  etc. 

Coloring  matters,  pigments,  containing  arsenic,  are  re- 
sponsible for  a  large  percentage  of  cases  of  poisoning, 
both  acute  and  chronic.  Scheele*s  green  (synonym* 
mineral  green,  Swiss  greon)  is  copper  arsenite  of  somewhat 
variable  composition.  It  is  insoluble  in  water,  and  cor- 
responds to  the  formulas  CuHAsOi  or  Cub(A80i)i2HsO. 
This  beautiful  compound  is  used  as  a  pigment  in  paint- 
ing, printing,  etc.,  and  as  an  insecticide.  Paris  green 
(synonyms:  Vienna  green,  mitis  green,  Schweinfurter 
green)  is  a  double  salt,  copper  aceto-arsenite,  correspond- 
ing to  the  formula  Cu  (As904)s.Cu(C3niOs)s.  The  com- 
mercial product  is  of  variable  composition  according  to 
the  method  employed  in  its  manufacture.  It  is  now  used 
in  enormous  Quantities  as  an  insecticide;  rarely  as  a  pig 
mcnt  in  painting,  coloring,  etc.  Aniline  dyes  of  tbe  rose- 
aniline  group,  which  liave  been  made  by  tlic  old  arsenical 
process,  usually  contain  arsenic  in  large  amount.  The 
most  important  of  these  are  the  magentas  and  reds,  but 


the  blues,  violets,  purples,  etc.,  may  also  be  arsenical.  In 
fact,  it  may  be  said  that  there  is  scarcely  a  shade  which 
cannot  be  obtained  by  blending  arsenic-containing  dyes. 
Practically  all  the  manufacturers  of  aniline  dyes  have 
now  abandoned  the  arsenical  process,  but  Uie  author  is 
informed  that  there  is  still  one  firm  in  New  York  State 
that  uses  arsenic  acid  in  the  preparation  of  fuchsin. 
Closely  related  to  the  aniline  dyes  are  the  arsenical  lakes, 
such  as  Cochineal  red,  Vienna  red,  etc.  King's  yellow 
consists  of  impure  arsenic  trisulphide,  hence  is  essen- 
tially orpiment.  It  often  contains  eighty  to  ninety  per 
cent.  AsaOt.  Mineral  blue,  a  pigment  in  which  copper 
arsenite  and  potassium  arsenite  enter  in  about  equal 
parts,  contains  about  thirty -nine  per  cent,  arsenic. 

Arsenical  insecticides  are  responsible  for  a  large  numl^r 
of  deaths,  accidental,  suicidal,  and  criminal.  Of  these 
substances  the  most  important  is  Paris  green.  Its  com- 
position and  quality  are  now  controlled  by  statutory  en- 
actment in  several  States  of  the  Union.  When  sold  as 
an  insecticide  the  statutes  call  for  a  product  containing 
combined  arsenic  in  an  amount  which  shall  be  not  less 
than  fifty  per  cent,  calculated  as  As«Ot,  not  over  four 
per  cent,  or  which  shall  be  soluble  in  cold  water.  Most 
of  the  cases  of  poisoning  by  this  material  occur  in  the 
United  States  and  in  Russia.  London  purple  (svnony  ms  : 
English  purple,  Paris  purple),  formerly  much  used,  is 
obtained  by  treating  a  by-product  of  the  aniline  dye  in- 
dustry with  lime.  The  arsenic  is  present  both  as  calcium 
arsenite  and  aa  calcium  arsenate,  the  latter  in  excess  of 
the  former.  Calculated  as  areenic  the  average  amount 
present  in  London  purple  is  about  twenty -nine  per  cent. 
Arsenoids,  substitutes  for  Paris  green,  have  been  placed 
on  the  market  in  recent  years.  Green  arsenoid  contains 
on  an  average  about  sixty  per  cent.  AsaOs,  and  has  been 
incorrectly  called  Scheele's  green.  White  arsenoid  con- 
tains barium  arsenite ;  thirty -three  per  cent,  of  the  araenic 
present  is  waternsoluble.  Para  green  is  a  mixture  of 
Paris  green  with  about  thirty-six  per  cent,  gypsum. 
Laurel  green  consists  essentially  of  calcium  arsenite  (thir- 
teen per  cent.),  gypsum,  calcium  carbonate,  and  magne- 
sum  carbonate. 

Ve7*min  Killers, — Of  the  many  arsenical  poisons  on  the 
market  for  the  purpose  of  destroying  rats,  mice,  etc., 
only  one  needs  discussion,  i.e.,  rough-on-rats.  This 
preparation  has  been  employed  in  many  crimes  in  the 
United  States  and  consists  of  arsenic  trioxide  about 
seventy-two  percent.,  barium  carbonate  twenty -six  per 
cent.,  sand  two  per  cent.,  with  usually  a  little  carbon  to 
color  it.  In  case  of  a  question  of  poisoning  by  this  ver- 
min killer,  barium  should  always  be  searched  for.  The 
author  has.  however,  in  his  possession  a  sample  of  this 
material  purchased  some  yeara  ago  which  contains  no 
barium. 

Arsenic  in  Foods,  Becerages,  etc.,  occurs  (1)  as  a  preser- 
vative, (2)  in  coloring  matter  added,  or  (8)  as  an  acciden- 
tal impurity.  In  official  reportJi  issued  by  the  German 
Government  the  claim  is  made  that  there  are  annually 
exported  from  the  United  States  to  European  ports  enor- 
mous quantities  of  dried  apples  which  have  l)een  treated 
with  weak  arsenical  solutions  to  preserve  them  from  de- 
cay and  from  the  attacks  of  insects.  Moscow.  Russia, 
suffered  severely  some  years  ago  from  a  cholera- like 
epidemic,  the  cause  of  which  was  eventually  traced  to 
sturgeon  flesh  which  had  been  sprinkled  with  white 
arsenic  to  arrest  decomposition.  The  addition  of  arseni- 
cal colore  to  foods  and  beverages  has  given  rise  to  a  large 
number  of  cases  of  arsenical  poisoning.  Sausage,  jellies, 
preserved  fruit,  w^ines,  fruit  syrups,  confectionery,  cakes, 
etc.,  have  all  been  found  to  have  caused  trouble.  Usu- 
ally this  lias  been  due  to  arsenical  aniline  dyes,  but  in  a 
few  instances  Paris  green  has  been  present.  Accidents 
arising  from  the  presence  of  arsenic  as  an  impurity  in 
some  product  used  in  the  manufacture  of  the  food  or  bever- 
age are  usually  confined  to  beers,  ales,  or  glucose  prepara- 
tions. While  we  are  considering  poisonous  food  mate- 
rials, the  fact  must  not  be  overlooked  that  cattle  feeding 
in  the  neighborhood  of  industries  throwing  out  arsenic 
may  become  poisoned  or  else  relatively  immune  from 
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than  the  total  amount  taken.  According  to  his  experi- 
ments and  calculations  0.6  mgm.  A8«0»  resorbedper  kilo- 
fram  body  weight  will  give  rise  to  serious  symptoms ; 
.5  mgm.  per  kilogram  may  cause  death  in  twenty-four 
to  twenty-five  hours,  while  8  mgm.  per  kilogram  will 
always  cause  death  in  about  eight  hours.  It  would  seem 
that  Rouyer*s  figures  are  probably  too  high,  for  they 
would  require  the  resorption  of  about  200  mgm.  to  cause 
the  death  of  a  man  of  average  weight.  The  actual  dose 
to  be  ingested  would  therefore  be  considerably  higher. 

In  the  case  of  animals  we  find  great  variation  in  the 
intensity  of  the  action  of  arsenical  compounds,  not  only 
Avith  respect  to  species,  but  also  in  different  individuals 
of  the  same  species.  Von  Gohier  has  seen  a  horse  remain 
to  all  appearances  in  good  health  after  a  dose  of  80  em. 
of  arsenic  trioxide,  while  on  the  other  hand  3  gm.  nas 
caused  death.  Not  only  do  we  have  this  variability  of 
action  on  different  individuals,  but  veterinarians  are  fair- 
ly well  agreed  that,  particularly  in  tlie  case  of  cattle  and 
sheep,  an  animal  may  at  one  time  stand  a  dose  as  high  as 
20-80  gm.,  while  the  same  identical  animal  will  suffer 
severe  illness  from  5  gm.  at  another  time.  The  follow- 
ing table,  while  necessarily  more  or  less  arbitrary,  can  be 
taken  as  probably  as  neany  in  accord  with  experimental 
data  as  is  possible  with  our  present  knowledge. 


Homed  cattle 

HonKS 

8heep«gott«. 

Swine. 

IHJgi 

Fowl 

Pigeons. 


Fatal  Dose. 


When  taken  Internally. 


10.0 

10.0 

6.0 

.5 

.1 

.1   to 

.05  to 


toao.o 

to  25.0 
to  15.0 
to  1.0 
to     .2 


inn. 

gm. 

gm. 

gm. 

8^. 
.15gfm. 
.1   gm. 


When  by  wounds. 


2.0  gm. 

2.0  gm. 

.2  gm. 

.2  gm. 

.06  gm. 

.01  gm. 

.005  gm. 


It  will  be  seen  from  the  above  that  sheep  and  goats  are, 
per  kilogram  weight,  remarkably  resistant.  A  similar 
resistance  is  frequently  met  with  in  certain  dogs. 

Jlabitual  Ute,  Toleratiee,  Arsenieop/iagia, — &de  from 
certain  species  of  fungi  and  bacteria,  arsenical  com- 
pounds are  toxic  to  all  other  forms  of  life.  But  by  re- 
peated small  doses  a  certain  immunity  is  at  last  acquired, 
after  which  enormous  doses  can  be  swallowed  with 
impunity.  Tins  fact  was  known  in  most  ancient  times, 
for  we  are  told  that  Mithridates  (first  century  B.C.),  who 
was  well  versed  in  the  poison  lore  of  liis  time,  acquired 
immunity  in  this  manner  to  protect  himself  against  poi- 
soners. By  far  the  most  striking  cases  of  acquired  toler- 
ance are  to  be  found  among  the  mountaineers  of  Tyrol, 
Styria,  Carinthia,  the  Punjab,  and  in  some  parts  of  the 
mountain  ranges  of  South  America.  These  mountaineers 
start  taking  arsenic,  in  the  form  of  orpiment  or  the  tri- 
oxide,  from  their  youth;  the  men  believing  that  it  en- 
ables them  to  endure  greater  fatigue,  wards  off  the  moun- 
tain sickness  and  makes  breathing  easier;  the  women  in 
order  to  improve  their  complexion,  to  acquire  shining 
eyes,  a  rosy  tint,  and  a  well-rounded  form.  These 
urseuicophages  seem  to  enjoy  perfect  health  and  reach 
an  advanced  old  age.  They  exist,  however,  in  a  pseudo- 
normal  state,  for  the  suppression  of  the  daily  dose  of 
arsenic  leads  to  serious  illness.  The  majority  never  reach 
a  very  high  daily  consumption  of  the  drug,  out  instances 
are  not  lacking  in  which  the  amount  taken  daily  reaches 
800-400  mgm.  We  also  have  proof  positive  that  certain 
individuals  have  taken  this  same  amount  at  a  single  dose 
without  suffering  any  inconvenience  thereby.  This 
tolerance  and  habit  seem  in  many  cases  to  be  hereditary. 
A  somewhat  similar  resistance  is  met  with  in  patients 
who  have  been  subjected  to  arsenical  treatment  with  in- 
crea^ng  dosage.  After  a  time  considerably  over  the 
maximum  dose  is  tolerated.  In  Europe  and  in  America 
certain  waters  are  found  containing  arsenic.  These 
waters  have  l)een  long  used  by  the  inhabitants  of  the 
district,  but  no  evil  effects  have  been  reported. 

The  administration  of  arsenic  to  horses  by  grooms  in 


increasing  doses  has  been  practised  for  many  years,  espe- 
cially in  England,  the  object  being  to  improve  the  ani- 
mal's coat,  aid  the  assimilation  of  food,  ana  to  give  them 
a  plump,  well-rounded  appearance.  The  arsenic  is  either 
mixed  with  the  food  or  is  tied  in  a  tiny  piece  of  cloth 
and  attached  to  the  bit.  This  latter  procedure  results  in 
the  production  of  a  slight  salivation  and  the  appearance 
of  white  foam  about  the  mouth,  the  animal  holding  its 
head  erect  and  champing  at  the  bit,  conditions  which  arc 
supposed  to  indicate  a  spirited  animal.  Horses  subjected 
for  any  length  of  time  to  this  treatment  require  a  contin- 
uance of  the  daily  dose,  without  which  they  rapidly  lose 
flesh  and  condition. 

There  is  as  yet  no  satisfactory  explanation  for  the  ac- 
quired tolerance  of  arsenic.  The  theory  that  there  is  an 
abnormal  rate  of  elimination  by  the  kidneys  is  not  well 
established,  and  is  insufficient  to  account  for  all  the  facts. 

Symptoms.  Action.— With  the  possible  exception  of 
the  gaseous  compounds  all  other  ai*sen leal  substances  may 
be  said  to  have  a  like  action  on  man.  No  matter,  there- 
fore, in  what  form  arsenic  is  administered  the  symptoms 
observed  will  not  differ  to  any  appreciable  extent. 
These  symptoms  can  be  grouped  under  four  different 
heads.  Those  typical:  (1)  Of  a  mineral  acid — acidismus. 
(2)  Of  a  mineral  salt — metal  toxicosis.  (8)  Of  action  on 
the  nervous  system :  (a)  splanchnic  paralysis,  resulting  in 
hypenemia  of  all  abdominal  organs;  (6)  neuritis.  (3)  Of 
inflammation  of  the  intestinal  tract  and  of  fatty  degene- 
ration, especially  of  the  heart.  The  result  of  the  inges- 
tion of  the  poison  may  lead  to  either  acute  or  chronic  poi- 
soning. In  acute  poisoning  it  is  possible  to  distinguish 
three  forms :  A  gastro-entenc  or  ordinary  form,  paralysis 
arsenicalis,  and  asphyxia  arsenicalis. 

Acute  P&iaoning. — Ordinary  Form.  Soon  after  swal- 
lowing the  poison  the  victim  complains  of  a  disagreeable 
metalhc  taste  in  the  mouth,  of  an  annoying  burning,  itch- 
ing, or  tickling  dryness  of  the  throat,  there  being  usually 
frequent  spitting  and  more  or  less  salivation.  This  is 
generally,  but  not  always,  followed  by  pain  in  the  upper 
part  of  the  alimentary  canal  which  gradually  passes 
downward,  increasing  in  severity.  In  most  cases  in  from 
one  to  two  hours,  rarely  later,  after  swallowing  the  poi- 
son, nausea,  vomiting,  and  purging  set  in.  In  the  event 
of  Paris  green  being  taken,  vomiting  sets  in  at  an  earlier 
stage  than  is  the  case  with  other  arsenical  compounds. 
The  vomited  matter  maV  be  streaked  with  blood,  or 
green  if  copper  compounds  are  present.  In  a  short  time 
the  stools  which  were  at  first  colored  with  bile,  become 
frequent  and  rice-water-like.  Usually  there  is  tenesmus. 
The  patient  finds  more  or  less  diflSculty  in  swallowing, 
suffers  from  dizziness,  headache,  pains  in  the  limbs,  a 
burning  unquenchable  thirst,  and  often  a  distressing  hic- 
cough. The  abdomen  is  distended  and  is  painful  on 
pressure,  the  secretion  of  urine  is  diminished,  and  there 
may  even  be  anuria.  The  patient's  voice  becomes  hoarse, 
features  paJe  and  haggard,  eyes  sunken,  skin  cold  and 
dry.  The  pulse  becomes  slow  and  weak;  respiration 
dimcult  ana  oppressed,  and  death  usually  takes  place 
in  fifteen  to  twenty -four  hours,  but  often  on  the  second 
day.  The  patient  is  ordinarily  conscious  to  the  last,  but 
there  may  be  coma,  paralysis,  or  convulsions.  If  death 
does  not  occur  before  tlie  second  or  third  day,  there  is 
usually  an  apparent  general  improvement,  save  for  the 
persistence  of  the  dryness  of  the  mouth  and  severe  thirst. 
The  temperature  remains  about  normal  or  very  little 
above.  There  is  apt  to  be  extensive  erythema  or  an  ery- 
sipelas or  oedematic  swelling  which  is  most  marked  on 
the  face  and  genitals,  but  there  are  patches  more  or  less 
scattered  over  the  body.  There  may  be  falling  out  of 
the  hair.  Blebs  or  pustules  may  appear  on  various  parts 
of  the  body,  or  there  may  be  circumscribed  efflorescences. 
In  many  instances  recovery  is  diflDcult  and  very  pro- 
tracted. Arsenical  applications  to  the  sensitive  skin 
ordinarily  give  rise  to  severe  dermatoses;  as,  for  example, 
arsenical  eczema  of  the  legs  and  thighs  from  contact  with 
trousers  or  stockings  colored  with  arsenical  aniline  dyes. 
There  may  even  be  gangrene. 

Arsenical  paralysis  is  seen  in  both  acute  and  chronic 
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of  very  great  importance.  In  the  light  of  experimental 
evidence  and  of  cases  collected,  it  is  now  possible  to  as- 
sert positively  that  an  infant  nursing  at  the  breast  may 
die  of  arsenical  poisoning  when  its  mother  is  undergoing 
arsenical  treatment,  or  nas  swallowed  some  arsenical 
compound  yet  not  in  sufficient  amount  to  give  rise  to  ill 
nesa  of  the  mother;  or,  in  case  of  a  toxic  dose  liaving  been 
ingested,  there  may  be  death  of  the  infant  before  the  ap- 
pearance of  symptoms  of  poisoning  in  the  mother. 

For  information  us  to  the  localization  of  arsenic  and  its 
distribution  in  the  body  after  death,  the  reader  is  referred 
to  Vol.  VI.,  p.  722,  of" the  Kefbrekce  Handbook. 

Post^mortetti  Appearances, — In  acute  poisoning  the  find- 
ings are  but  slightly  characteristic.  In  rare  cases  nega- 
tive results  will  be  obtained,  but  only  when  death  has 
been  unusually  rapid,  as  for  example  in  cases  of  arsenical 
asphyxia.  No  matter  through  what  channel  the  poison 
has  been  introduced,  the  mucosa  of  the  stomach  and  in- 
testines will  generally  be  found  to  be  swollen,  covert*d 
with  bloody  foam,  more  or  less  uniformly  red,  intensely  in- 
fiamed,  or  hemorrhagic.  la  aome  cases  there  is  u  Iceration , 
even  necrosis.  A  few  cases  of  perforation  are  known.  ^ 
Corrosion  may  take  place  in  a  few  hours  (five  or  six),  and 
after  ten  iiours  may  tie  very  severe ;  this  may  not  be  con- 
fined to  the  stomach  alone,  but  may  be  seen  in  tlie  in- 
testines. The  small  intestine  is  commonly  more  or  less 
filled  with  colorless,  watery,  offensive  contents,  while  the 
large  intestine  contains  fiecal  matter  colored  with  bile. 
The  liver,  though  apparently  normal,  shows  on  section 
marked  fatty  degeneration.  Similar  conditions  obtain  in 
the  kidneys  and  heart  The  blood  shows  no  specially 
marked  change,  but  its  alkalinity  is  greatly  decreased.  In 
all  but  a  few  cases  there  is  a  remarkable  preservation  of 
the  body  with  the  internal  organs  fresh  and  of  almost  life- 
like consistence,  or  there  may  be  mummification.  Either 
of  these  conditions  existing  in  an  exhumed  unombalmed 
body  should  lead  to  a  strong  presumption  of  death  by 
arsenic,  but  the  practitioner  must  never  lose  sight  of  the 
fact  that  preservation  and  mummification  are  far  from 
being  constant  or  peculiar  to  this  poison.  In  deaths  fol- 
lowing chronic  poisoning  the  findings  ara  quite  uncertain. 
The  most  constant  are  atrophy  of  the  muscles,  a  dusky 
skin  oft^m  marked  with  blackish  patches,  alopecia,  gas- 
tro-adenitis.  and  hepatic,  renal,  and  cardiac  steatosis. 

The  mechantMm  or  action  of  ai'senic  compounds  can  be 
briefly  summed  up  as  follows:  (1)  Local  cauterization; 
(2)  vaso-motor  paralysis  of  splanchnics;  (3)  degeneration 
of  albumin  of  the  body  and  disturbance  of  metabolism: 
(4)  disturbance  of  activity  of  the  central  nervous  system 
and  of  the  skin ;  (5)  paralysis  of  the  heart. 

Following  the  paralysis  of  the  peripheral  extremities  of 
the  splanchnic  nerves  there  results  great  hypersemia  of 
the  abdominal  organs,  giving  rise  to  an  appearance  of 
inflammation.  This  condition  extending  to  the  mucosa 
becomes  severe  gastro-entiiritis,  explaining  why  it  is  that 
these  lesions  are  seen,  no  matter  what  may  have  been  the 
mode  of  entry  of  the  poison.  The  disturbance  of  the 
metabolism  leads  to  fatty  degeneration  of  most  of  the  in- 
ternal organs,  and  especially  of  the  glands.  When  this 
steatosis  affects  the  walls  of  the  blood-vessels,  multiple 
hemorrhage  results.  As  an  immediate  consequence  of 
fatty  degeneration  of  the  heart  muscles  the  ganglia  be- 
come affected  and  cardiac  paralysis  results.  The  severe 
cerebral  disturbances  sometimes  seen  can  be  ascribed  in 

Sart  to  the  sinking  of  tlie  blood  pressure,  and  in  part  to 
effeneration  of  the  ganglionic  cells  of  the  brain. 
Iformal  Arunie, — The  question  as  to  whether  arsenic 
is  a  normal  constituent  of  the  body  has  beeni^he  subject 
of  several  investigations  within  the  last  few  years.    The 
weight  of  evidence  seems  to  support  the  theory  of  Ar- 
mand  Oautier,  that  arsenic  is  always  to  be  found  in  the 
healthy  body  at  least  in  the  thyroid,  where  it  plays  an 
Important  part,  and  in  the  hair,  nails,  bones,  and  mam- 
mary glanas.  and  that  this  normal  arsenic  is  eliminat'iKl 
chiefly  by  the  skin  and  the  milk.    Before  this  theory  can 
k>e  accepted  as  proved  nion;  research  is  needeci. 

Antidotes.    Tkeatmknt. — The  most  effective  anti- 
dote with  which  we  are  now  arquainted— freshly  pn^cipi- 


tated  ferric  hydrate — was  first  proposed  by  Bunsen  in 
1834.  It  depends  for  its  efiicacy  upon  the  fact  that  it 
unites  with  arsenous  acid,  arsenites,  or  arsenates  to  form 
insoluble  compounds.  With  arsenous  acid  or  arsenites  a 
basic  ferric  ai'senite  results,  mixed  with  a  variable  pro- 
portion of  basic  ferrous  arsenite,  while  with  arsenates  a 
basic  ferric  arsenate  is  formed.  The  ferric  hydrate  must 
be  freshly  prepared,  since  it  soon  loses  the  power  to  unite 
to  form  an  insoluble  compound.  The  official  method  of 
preparation  is  as  follows:  To  ammonia  water  (U.  8.  P.), 
110  c.c,  add  water  250  c.c;  to  solution  ferric  sulphate 
(U.  S.  P.),  100  C.C.,  add  water  1,000  c.c.  Pour  with  con- 
stant stirring  the  solution  of  ferric  sulphate  into  the 
ammonia  water,  pour  the  mixture  on  a  muslin  filter, 
squeeze,  and  add  to  the  precipitate  sufficient  water  to 
make  about  250  gm.  Of  this  final  preparation  administer 
to  an  adult  two  to  four  tablespoonfuls  every  ten  minutes. 
The  dose  for  a  child  is  one  dessertspoonful  every  ten 
minutes.  Hydrated  magnesium  oxide,  proposed  by 
Buss^  in  1846,  is  ako  of  much  value.  Like  the  iron  imtl- 
dote  it  must  be  freshly  prepared.  One  part  of  freshly 
burnt  magnesium  oxide  is  suspended  in  twenty  parts  of 
water.  Of  this  preparation  four  to  six  tablespoonfuls 
may  be  administered  every  fifteen  minutes.  As  in  the 
case  of  iron,  Insoluble  basic  arsenites  and  arsenates  result. 
In  Europe  the  two  above  antidotes  are  combined,  as,  for 
example:  To  Liquor  ferri  sulph.  oxydat.  (P.  G.)  100  gm., 
add  water,  250  gm.  To  water,  250  gm..  add  magnesia 
usta,  16  gm.  Mix  the  two  solutions,  shake  well,  and 
throw  upon  muslin. 

Both  the  iron  and  magnesium  compounds  must  be  re- 
moved from  the  stomach  as  soon  as  possible,  since  the 
insolubilized  arsenic  ma^  be  again  resorbed  through  tlie 
solvent  action  of  the  fluids  of  the  body.  A  recommend- 
able  procedure  is  to  wash  out  the  stomach  with  water 
holding  magnesium  oxide  in  suspension ;  then  administer 
the  antidote.  After  a  few  minutes  induce  vomiting,  or 
use  the  stomach  pump.  Repeat  this  process  several 
times.  Demulcent  drinks  should  be  promptly  given  to 
retard  resorption — milk,  albumen  in  water,  flour  and 
water,  etc.  Following  the  antidote,  the  treatment  must 
be  symptomatic.  It  must  never  be  forgotten  that  dur- 
ing convalescence  the  diet  muse  be  watched  with  great 
care,  and  only  bland  articles  given. 

In  the  absence  of  the  above-mentioned  antidotes,  fer- 
ric hydrate,  prepared  in  any  way,  can  be  riven,  or  the 
following  may  be  employed  with  more  or  less  success: 
saccharate  of  iron,  acetate  of  iron,  citrate  of  iron,  dialyzed 
iron,  powdered  or  reduced  iron,  milk  of  lime,  sulphur, 
sulphide  of  iron,  etc.  The  administration  of  alkaliea 
must  be  carefully  avoided. 

Poisoning  by  Aksinb  is  probably  of  greater  frequency 
in  the  industries  than  is  generally  believed,  though  acute 
poisonings  are  quite  rare.  Areine  or  arseniureted  hydro- 
gen is  a lieavy  colorless  gas  of  peculiar  fetid  odor.  Ita 
specific  gravity  is  about  2.7.  It  is  but  slightly  soluble 
in  water,  and  burns  with  a  characteristic  bluish-white 
flame.  The  pure  gas  is  a  frightfully  active  poison,  only 
a  whiff  or  two  causing  death.  Of  some  twenty  cases  of 
acute  poisoning  on  record,  practically  all  have  been  the 
result  of  chemical  laboratory  accidents,  but  subacute  and 
chronic  poisonings  are  frequent  in  the  iodustries  where 
small  amounts  of  arsine  are  breathed  in  the  air  of  ill-ven- 
tilated work-rooms.  Although  the  odor  of  araine  la 
characteristic  and  very  penetrating,  the  gas  may  be  pres- 
ent in  the  air  of  a  room  in  sufficient  amount  to  lead  event- 
ually to  poisoning,  and  still  not  be  detected  by  the  sense 
of  smell,  or  at  least  not  noticed.  Poisoning  occure  chiefly 
in  the  preparation  of  hydrogen  and  the  manufacture  of 
balloons  or  toy  balloons;  in  the  coloring  or  bronzing  of 
brass  and  other  alloys;  in  the  desiivering  of  lead  and 
subsequent  treatment  of  the  silver  zinc  with  acids;  in 
the  galvanizing  and  tinning  of  sheet  iron ;  in  the  reduc- 
tion of  nitrobenzene,  etc.,  in  the  aniline  industry;  in  the 
manufacture  of  many  salts;  in  fact,  in  all  industries  or 
operations  where  hydrogen  is  given  off  in  reactions  be- 
tween compounds  containing  arsenic  as  an  impurity. 
Besides  these  sources  there  is  tlie  further  possibility  of 
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1881,  t.  {.,  8.  144)  quotes  mafiy  dissertdtions  upon  the 
disease,  but  it  is  not  until  tbc  last  century  that  wo  have 
a  clear  account  of  the  transportatiou  of  tlie  disease  from 
place  to  place.  From  1B17  it  seemed  to  take  on  a  new 
power  of  travellini^,  and  owing  to  this  spread  tlie  oppor 
tunities  for  its  study  have  vastly  increased.  The  new 
methods  of  intercourse  and  commerce  were  probably  re- 
sponsible for  the  appearance  of  the  disease  in  Europe — 
not  any  new  property  which  it  developed, 

A  study  of  the  historpr  of  the  epidemics  that  have 
occurred  outside  of  India  will  easily  demonstrate  the 
facts  in  regard  to  the  ways  by  which  the  disease  is  trans- 
ported from  place  to  place. 

History  ok  Epidemics  ok  Cholera  and  Their  Les- 
GOKS. — The  dispute  is  active  as  to  whether  true  cholera 
existed  in  India  before  its  appearance  outside  of  its  limits 
in  1817,  but  the  probabilities  are  all  in  favor  of  its  hav- 
ing  done  so,  epidemics  of  considerable  proportions  being 
reported  in  the  eighteenth  century;  the  especial  point 
that  seems  to  be  changed  in  its  nature  being  that  it  then 
seemed  to  take  on  the  property  of  migration.  Whether 
tliia  was  in  reality  a  new  property,  or  wiiether,  as  is  much 
more  probable,  it  was  simply  brought  to  the  notice  of 
Europeans  by  their  being  nrst  attacked  by  it,  is  an  un- 
settled question.  There  is  no  doubt,  however,  of  the 
very  great  influence  exerted  upon  its  spread  by  the  great 
pilgrimages  to  the  various  shrines  of  India:  nor  is  there 
any  doubt  that  the  sole  iiome  of  true  cholera — the  one 
place  where  it  is  present  all  the  year  in  an  endemic  form 
— is  the  delta  of  the  Ganges.  There  are  also  certain 
places  in  -India,  Indo-China,  China  and  Japan  in  which  it 
seems  to  be  present  nearly  all  the  lime,  but  it  certainly  is 
not  endemic  in  Persia,  on  the  bordera  of  the  Caspian  Sea, 
nor  in  Mecca. 

From  this  one  place  in  which  it  is  endemic,  cholera  lias 
always  been  transported  to  Europe  in  the  steps  of  the 
traveller  and  along  the  routes  of  commerce;  neither 
wind,  moisture,  electricity,  nor  any  of  the  forces  of  na 
ture  have  taken  any  active  part  inthe  actual  transporta- 
tion of  the  disease,  although  unfavorable  climatic  and 
hygienic  conditions,  of  course,  may  play  a  favoring  part 
in  the  development  of  the  disease,  after  the  arrival  of  its 
cause. 

Epidemics  op  Cholera. — Cholera  lias  made  five  ap- 
pearances in  Europe— in  1880,  in  1840,  in  1865,  in  1884, 
and  in  1892.  Each  one  of  these  appearances  was  a  great 
epidemic. 

There  had  been  also,  in  1823,  in  Astrachan,  a  small 
epidemic  of  cholera,  important  because  it  traced  the 
route  that  the  succeeding  invasions  would  follow. 
Leaving  Persia,  where  it  prevailed  in  1822,  cholera  in- 
vaded the  southern  provinces  of  Peraia,  forming  the 
southern  shore  of  the  Caspian  Sea.  After  some  ravages, 
it  became  quiescent  during  the  winter  of  1822,  to  reap- 
pear in  April.  1823,  at  Recht.  From  this  city,  following 
tbe  western  shore  of  the  Caspian  Sea,  it  crossed  the  Rus- 
sian frontier  in  June,  at  the  little  town  of  xVstara.  From 
Astara  it  reached  Lenkoran  on  the  29th' of  Jime.  On  the 
Ilth  of  September  it  was  seen  at  Bakou,  and  on  the  22d 
at  Astrachan,  where  it  soon  disappeared. 

The  FirH  JSridemie. —Tha  epidemic  of  1880  had  the 
same  origin.  Ghilan  and  Mazanderan,  the  two  Persian 
provinces  before  invaded,  were  attacked  in  1829.  The 
disease  was  quiescent  during  the  winter,  but  appeared  in 
tlie  spring  in  Ghilun  and  in  the  little  port  of  Enselli, 
situated  several  hours'  journey  from  Recht.  As  in  1822, 
the  cholera  followed  the  western  border  of  the  Caspian 
Sea,  and  snowed  itself  about  tlie  middle  of  June.  1830,  at 
Salian.  Taking  here  two  different  directions,  on  the  one 
side  it  appeared  at  Bakou,  Kouba,  and  Derbent.  and  in- 
vaded Astrachan;  on  the  other,  following  the  whole  val- 
ley of  the  Koura.  it  advanced  toward  Tiflis,  passing  by 
Elizabethpol.  and  spreading  throughout  the  whole  of  the 
Caucasus.  In  this  way  it  reached  successively  the  neigh- 
boring regions  of  Astrachan,  and  advanced  up  the  Volga. 
On  the  4tb  of  August  it  was  at  Sara  tow,  thence  extend- 
ing into  Russia,  and  reached  the  other  European  States. 

This  epidemic,  by  certain  extremely  interesting  pe- 
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culiarities,  demonstrated  froni  the  very  firet  the  trans- 
portability of  choleifi. 

Tfie  Second  Epidemie,—lT\  1846,  after  having  reached 
Salian  by  a  course  identical  with  the  preceding,  cholera 
was  seen  on  November  8th  in  the  city  of  Chemacka,  a 
short  distance  from  Salian.  It  was  in  Bakou  and  at  Der- 
bent in  December.  Forgotten  during  the  winter,  it  ap- 
peared in  April,  1847,  in  the  districts  of  Derbent  and  of 
Kouba,  and  at  Tamir-Khan-Choury.  From  thence  it 
was  transported  by  sick  soldiers  to  the  mineral  waters  of 
Kisliar.  The  disease  was  disseminated  among  the  Cal- 
mucks  scattered  over  the  steppes  near  the.  Volga. 

On  July  15th  it  appeared  at  Astrachan,  and  advanced 
at  the  same  time  toward  Tiflis.  From  Tiflis  it  reached 
Koutais,  and  was  soon  carried  to  Trebizond. 

North  of  Tiflis,  the  cholera  followed  the  great  military 
road  that  crosses  the  Caucasus  at  tlie  height  of  seven 
thousand  feet,  and  toward  the  end  of  July  it  existed  at 
Stavaropol,  on  the  other  slope.  (It  is  to  be  observed 
that  before  reaching  Tiflis,  the  cholera  entered  Persia 
by  the  great  routes  of  travel  that  pass  from  Bakou,  by 
Erivan,  Natchichieyan,  Djnufa,  Ordoubaz,  and  on 
towaitl  Tauris.  On  the  one  side  it  attacked  the  region 
of  the  Black  Sea,  and  invaded  all  its  ports;  on  the  other, 
it  passed  throti^h  Russia,  Germany,  France,  and  Italy.) 

A  striking  thing  about  these  epidemics,  eside  froni  the 
exact  places  that  they  attack,  is  their  progress  by  sue-  / 
cessive  stages — a  form  of  advance  that  is  always  the 
same,  and  which  is  a  trait  common  to  all  the  epidemics 
of  cholera  that  have  followed  the  land  route.  This  sec- 
ond epidemic  peraisted  until  1855. 

The  Third  Epidemic.— The  great  epidemic  of  1865  was 
the  first  one  appearing  by  the  sea  route.  It  demonstrated 
that  the  danger  is  not  localized  on  the  Caspian  Sea,  but 
tliat  it  is  also  present  on  the  shore  of  the  Red  Sea.  Its 
appearance  by  this  route  upset  all  the  doctrines  that  had 
been  held  until  that  time,  and  the  panic  that  it  produced 
in  Europe  resulted  in  the  first  conference  at  Constanti- 
nople. It  is  interesting  to  follow  in  some  of  its  phases 
the  course  of  this  epidemic,  because  its  influence  has 
been  great.  It  started  from  Mecca,  having  been  brought 
into  that  city  by  ships  coming  from  India  filled  with 
pilgrims.  Toward  the  end  of  April  it  broke  out  in  Mec- 
ca and  at  Medina.  The  mortality  increased  very  greatly 
during  the  three  feast  days  at  Arafat.  More  than  thirty 
thousand  of  the  pilgrims  died  of  cholera,  and  the  prog- 
ress of  the  disease  showed  that  ereryirhere  it  accompanied 
t?teee  pilgnms.  Egypt,  by  reason  of  its  proximity  to 
Mecca,  was  the  first  country  attacked. 

From  May  19th  to  June  10th  ten  steamere  landed  from 
twelve  to  fifteen  thousand  pilgrims  at  Suez.  By  false 
declarations  from  the  captains  they  were  passed  at  Suez, 
although  the  Sydney,  an  English  steamer.  Lad  lost  a  num- 
ber of  cases  during  the  voyage.  The  first  steamer,  land- 
ing May  19th  at  Suez,  had  thrown  its  dead  into  the 
sea.  On  the  21st,  cases  appeai-ed  at  Suez,  and  among 
the  number  were  tlie  captain  of  the  vessel  and  his  wife. 

June  2d,  the  first  case  appeared  at  Alexandria,  and  in 
two  months  cholera  had  four  thousand  victin:s  in  Alex- 
andria, and  in  Egypt,  in  less  than  three  months,  it  pro- 
duced the  death  of  more  thau  sixty  thousand  individuals 
The  foreign  population  emigrated  enmasse,  and  carried 
with  them  throughout  the  entire  world  the  germs  of  the 
disease.  Europeans  and  Levantines,  to  the  number  of 
from  thirty  to  thirty-five  thousand,  started  for  all  the 
ports  of  the  Mediterranean,  and  cholera  developed  at 
Constantinople,  at  Smyrna,  at  Beyrout,  in  Mesopotamia, 
and  at  Odessa  on  the  Black  Sea,  and  was  carried  to  N^ew 
York  and  Guadaloupe  by  steamers,  appearing  in  the  port 
at  the  mme  time  tJiat  the  steumer  landed  its  passengere. 

Its  importation  into  New  York  was  as  follows-  The 
Atlanta,  an  English  ship,  left  London  on  October  10th 
with  a  cargo  of  merchandise  and  forty  passengers.  The 
sanitary  condition  of  London  was  at  that  time  excellent. 
Reaching  Havre  on  the  11th,  where  it  remained  one  day 
only,  it  embarked  five  hundred  and  sixty -four  new  pas- 
sengers, mostly  Swiss,  who  ha<i  all  passed  through  Paris, 
where,  with  certain  exceptions,  they  had  remained  at 
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d!a;  (3)  the  cholera  of  Hedjaz  appears  to  have  been 
brought  by  the  sea  route;  (3)  the  pilgrimage  to  Mecca 
is  a  constant  menace  to  the  health  of  Europe ;  (4)  the 
measures  prescribed  for  the  government  of  the  pilgrims 
to  Mecca  have  not  preventea  the  cholera  from  develop- 
ing, and  it  is  therefore  necessary  to  perfect  these  meas- 
ures; (5)  the  prophylactic  measures  prescribed  by  the 
Alexandrian  Conference  at  the  time  of  the  return  of  the 
pilgrims,  have  this  year  prevented  the  diseas(3  from  gain- 
mg  a  foothold  in  Egypt  and  in  Europe.  There  is  reason, 
therefore,  for  continuing  this  conference  and  for  giving 
it  more  authority  and  makiog  it  in  reality  international. 
There  is  also  reason  for  increasing  the  means  for  isolation 
and  disinfection  on  the  Red  Sea. 

The  epidemic  which  appeared  in  Spain  in  the  month  of 
May,  1890»  and  lasted  until  the  end  of  November,  gave 
rise  to  much  discussion  in  regard  to  its  origin,  a  discus- 
sion that  readied  no  final  conclusion. 

In  1890  cholera  also  appeared  in  Japan,  beginning  in 
June  and  lasting  throughout  the  year.  Over  46.000 
cases  wei'e  reported.  The  epidemic  of  1893  appeared 
first  in  Southern  Russia  and  thence  sprctid  to  isolated 
parts  in  the  north  of  Europe,  notably  Hamburg,  where 
It  continued,  with  declining  severity,  into  1898  and 
1894. 

In  September,  1893.  10  cases,  with  8  deaths,  occurred 
in  New  York,  being  imported  from  Hamburg,  or  prob- 
ably derived  from  such  imported  cases,  ana  73  cases, 
with  48  deaths,  occurred  in  the  harbor,  together  with  56 
suspicious  cases  of  disease  thought  to  be  cholera.  In 
1899.  33  cases,  4  fatal,  occumd  in  the  harbor,  and  one 
death,  verifie<1  by  bacteriological  examination,  took  place 
in  Jersey  City,  where  there  were  qIso  6  deaths  following 
a  disease  clinically  diagnosticated  as  cholera.  Since  then 
no  cases  liave  occurred  in  this  country. 

In  1895  there  were  serious  epidemics  in  China  and  Ja- 
pan, over  12,0(J0  cases,  with  over  8,000  deaths,  being  re- 
ported from  the  latter  country. 

In  1896  cholera  appeared  in  Russia,  Turkey,  Egypt, 
and  a  few  cases  in  Austria.  During  the  years  from  1897 
to  lilOi,  inclusive,  cholera  does  not  appear  to  have  spread 
beyond  the  regions  where  it  is  endemic,  except  a  few 
cases  imported  from  those  places. 

In  1903  cholera  assumed  epidemic  form  in  Mecca,  Tur- 
key, Russia,  Japan,  and  China.  There  were  also  a  few 
cases  in  Egypt  and  other  southern  Mediterranean  coun- 
tries. In  the  Philippines,  between  March  20th  and  the 
end  of  October,  over  4.2()0  cases,  with  more  than  8,800 
deaths,  occurred  in  Manila,  and  in  the  provinces  outside 
of  that  city  over  102,000  cases,  with  between  66,000  and 
67,000  deaths.  Since  that  time,  and  into  1908.  cases  of 
diolera  have  occurred  in  these  islands.  The  first  case 
came  from  Hong-Kong. 

TRANSPOllTABII.rrY  AND  MeANB  BY  WHICH  THE  DIS- 
EASE 18  Transpouted.— The  transportability  of  the  dis- 
ease is  demonstrated  by.  first,  the  facts  in  regard  to  its 
propagation  after  it  has  been  imported;  second,  by  the 
efllcacy  of  certain  measures  of  prevention ;  third,  by  the 
general  march  of  cpi<lemics  of  cholera;  and  fourth,  by 
the  development  of  epidemics  in  the  infectiKl  localities. 

1.  Prupaffation. — Brochanl,  in  **  Du  Mode  do  Propaga- 
tion du  Cholera,"  Paris,  1861,  reports  a  very  large  num- 
ber of  observations  favoring  the  idea  of  the  tiansport- 
abiliry  of  cholem,  and  the  number  of  instances  proving 
tills  is  so  great  that  they  need  only  to  be  spoken  of  to  be 
accepted. 

An  illustration  may  be  taken  from  the  article  by  Huctte, 
in  the  Arch,  Oen,  de  Med.,  ftth  series,  vol.  vi.,  p.  ft71. 

In  speaking  of  cholera  in  Chatillon,  he  suvs  that  the 
first  case  was  observed  in  the  Faubourg  du  Puirault.  iu 
a  workman,  thirtv-tive  years  old,  who  whs  attacked  im- 
mediatelv  after  his  return  from  Oussoi,  where  he  had 

gone  to  take  care  of  his  parents  who  were  sick  with  the 
Iseaae.  His  neighbors  were  very  soon  attacked,  and  the 
epidemic  Invaded  the  entire  Faubourg  du  Puirault, 
where  it  remtiined  noocen! rated  for  some  little  time. 
Finally  the  inhabitants,  frightened  by  the  disease,  scat- 
tercil    through    Chatillon,  and    the   cholera   appeared 


indiscriminately  throughout  the  city.  The  instance  is 
interesting,  because  while  the  inhabitants  remained  in 
the  Faul^urg  du  Puirault,  the  disease  stayed  there, 
whereas,  as  soon  as  they  scattered,  it  spread  with  them 
throughout  Chatillon. 

Another  instance,  interesting  as  an  example  of  the 
transmission  of  the  disease  by  clothing,  is  given  by  the 
same  authority,  in  speaking  of  the  Commune  of  Oussoi. 
Madame  Bresson,  of  the  hamlet  of  Moulineuf.  near  Ous- 
soi, a  precinct  free  from  cholera,  received  a  boarder  from 
I^ris,  June  27th,  who  on  tiie  next  day  showed  the  first 
symptoms  of  cholem,  and  died  on  July  8d.  Some  days 
after,  a  child  of  this  woman  was  attacked  and  died  on 
July  13th.  On  the  same  day  Madame  Bresson  herself 
was  taken  sick,  and  died  on  the  17th,  after  having  been 
taken  care  of  by  two  neighbors  named  Sahan  and  Moret, 
who  died,  one  on  the  16tli  and  the  other  on  the  24th. 
The  husband  of  Madame  Bresson  died  on  July  26th. 
Madame  Burette,  who  lived  in  the  extreme  eml  of  the 
hamlet,  washed  the  linen  of  the  two  women,  Sahan  and 
Moret,  and  was  attacked  with  cholera.  In  this  way,  an 
epidemic  was  started  that  carrietl  off  eighteen  ])ersons  in 
a  very  short  time.  Before  the  arrival  of  the  person  from 
Paris  no  case  had  been  observed  in  this  hamlet,  that  had 
been  spared  by  the  cholera  both  in  1852  and  in  1849.  Dr. 
Huette  calls  attention  to  the  distribution  of  this  hamlet 
of  Moulineuf,  which  is  composed  of  ten  little  collections 
of  houses,  separated  by  great  distances.  No  cases  of 
cholera  were  observed  excepting  in  thi-ee  of  these  collec- 
tions of  houses — first,  that  occupied  by  the  Bresson  and 
Sahan  families;  second,  that  occupied  by  the  Moret  fam- 
ily ;  and  third,  that  occupied  by  the  Burette  family.  The 
third  collection  of  houses  was  situated  at  the  extremity 
of  the  hamlet.  No  case  of  the  disease  was  observed  in 
the  other  houses,  of  which  the  inhabitants  had  had  no 
connection  with  these  three  families. 

Proust  {loe.  at.,  p.  165)  quotes  an  occurrence  illustrat- 
ing another  series  of  facts. 

In  1854  the  French  army  was  collected  at  Varna,  a 
short  distance  from  the  English  army.  Some  detach- 
ments remained  at  Ga  Hi  poll,  the  original  place  of  debar- 
kation. There  weie,  besides,  a  small  Anglo-French  force 
of  occupation  in  the  Pineus,  and  also  some  detachments 
at  Constantinople.  The  armies  were  reinforced  prac- 
tically every  day  by  new  anivals.  The  sanitary  cop 
dition  was  satisfactory  in  all  respects.  On  July  5th  the 
packet  Alexandre  arrived  at  Constantinople,  ImVing  left 
Marseilles  on  June  26th  with  five  hundred  men  of  the 
Fifth  Regiment  of  Light  Infantry,  comine  from  Mont 
pellicr,  and  having  passed  through  Avignon,  where 
chr>lora  was  raging.  It  appeared  on  boa^,  and  thice 
men  died  during  the  voyage  to  the  Dardanelles.  Four 
cholera  patients  were  landed  at  tlie  Piraeus,  where  the 
cholera  broke  out  immediately,  and  made  great  ravages. 
The  tn)ops  were  disembarked  at  Gallipoli,  where  two  new 
cases  of  cholera  were  immediately  sent  to  the  hospital, 
and  the  ship,  having  onl}"^  a  few  passengers  on  board, 
sailed  for  Constantinople,  where  a  quamntine  was  im 
posed  on  it.  On  the  other  hand,  it  appeared  that 
previous  vessels  sailing  from  Marstilles  had  already 
suffered  from  cholera,  and  that  one  of  them  had  landed 
a  patient  in  the  military  hospital  at  Constantinople.  On 
July  15th,  aft4^r  new  arrivals  of  cholera  patients,  the  dis- 
ease spread  at  Qallipoli,  and  there  appeared  in  the  niili 
tary  hospital  of  Constantinople  a  choleiiiic  focus.  Fau- 
vel,  struck  by  the  danger,  proposed,  and  had  adopted 
by  the  Council  of  Health  at  Constantinople,  a  momentary 
interruption  of  the  communication  between  Gallipoli  ami 
Varna.  Tlit;  measures  prescribed  were  not  executed,  and 
in  spite  of  the  insistence  of  Fauvel  before  the  Marshal  dc 
Saint  Arnaud.  many  ships  sailing  from  Gallipoli  passed 
the  Bosphorus.  and  went  directly  to  Varna,  where  freu 
pratique  was  accorded  them.  Cholera  then  broke  out  in- 
the  army  am(mg  the  newly  arrived  soldiers  and  in  Ihe- 
hospitttl.  On  August  5tli  the  epidemic  was  violent  at 
Varna,  especially  among  the  troops  sent  into  the  l>obrud- 
sclia.  The  English  army  was  invaded,  liaving  the  eni  - 
I  demic  on  board  the  fleet.    In  the  Crimea,  the  epidemie*^ 
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On  Xovc'iiibcr  3d,  1848,  upon  the  sliip  SicanUm  there 
were  two  hiuulrcd  mul  eighty-nine  emigrants  for  New 
Orleans,  and  the  cholem  did  not  break  out  on  board  until 
November  20111 — that  is  to  say,  the  twenty-third  day  of 
the  voyage — and  occasioned  thirteen  deaths.*  A  certain 
number  of  these  emigrants  came  from  points  in  Germany 
where  lh(!  cholcni  existed.  Tliis  long  perio<l  of  incuba- 
tion (ran  be  explained  upon  two  hypotheses:  either  the 
pas.s<.'ngers  liad  with  tliem  elotliing* soiled  with  choleraic 
materials,  which,  ]daced  in  a  confined  air,  could  transmit 
cholera;  or  ctTtain  of  the  individuals  embarked  might 
have  been  ailectcd  at  the  time  of  their  embarkaticm  with 
a  diarrhu'a  that  might  later  Jiave  developed  into  true 
cholera.  The  duration  of  this  i>r<'monitory  diarrhoea  has 
been  much  di>^cussed,  an<l  in  general  it  has  been  concluded 
that  it  does  not  last  more  than  three  days,  and  when  it 
does  jjass  this  period,  it  is  rarely  prolonged  beyond  a 
week,  and  that  therefore  an  individual  isolate<l  from  all 
sources  of  contamination,  and  in  whom  the  diarrhcra 
should  be  prolonged  more  than  eight  days  after  tliis  iso- 
lation without  presenting  any  characteristics  of  cholera, 
could  be  considered  non-choleraic.  But  Griesinger 
among  others  dissents  from  this  opinion,  and  declares 
that  the  pt.'riod  of  incubation  of  cholera  may  be  much 
longer.  A  bacteriological  examination  furnishes  the  only 
method  of  settling  the  question. 

The  ex|>erien(reof  those  who  carefully  studied  the  epi- 
demic in  Hamburg  in  1802-93  points  to  an  inculuition  of 
not  less  than  twenty-four  hours.  After  this  period  there 
may  be  a  diarrhcea  which  attracts  little  attention,  but 
which  is  in  reality  the  first  stage  of  the  disc^ase.  In 
other  cases  the  ons<.'t  of  symptoms  may  be  \{.'.ry  sudden, 
leading  to  collapse  and  death  within  a  few  hours.  It  has 
l)een  noted  that  in  the  earl}'  days  of  an  epidemic  tlie 
spirillum  develops  more  slowly  in  artificial  media  tlian 
is  the  case  lat«;r  in  the  course  of  the  epidemic. 

I)f:sc'iiiption  of  the  Disf:ase. — The  clinical  manifes- 
tations associated  with  the  presence  of  the  cholera  vibrio 
in  the  intestinal  contents  are  so  various  that  it  is  impos- 
sible to  give  a  single  clinical  picture  of  Asiatic  cholera. 
During  epidemics  of  the  diseases  this  micro-organism  Jias 
frequently  been  isolated  from  the  fieces  of  people  pre- 
senting no  evidence  of  any  disturliance  in  health.  In 
other  cases  its  presence  is  associated  with  symptoms  of 
the  most  marked  charact(;r,  followed  by  a  speedily  fatal 
issue.  These  facts  by  no  means  throw  doubt  upon  the 
etioloirical  siirniticance  of  the  cholera  vibrio;  for  similar 
ob-servations  are  well  known  in  other  infectious  dis(*as(*s, 
such  as  diphtheria,  typhoid  fever,  and  even  infections 
with  pyf»genic  micro-organisms. 

Cases  in  which  the  cholera  vibrio  is  ]^resent  in  the 
digestivi*  tract  without  bein^  associated  with  sym])toms 
are  of  ^reat  stinitary  importance,  because  this'  ver\'  ab- 
sence of  all  manifestations  of  disease  renders  the  spn'ad 
of  the  infrctif)n  from  phu'e  to  pljure  very  ditlicult  of  con- 
trol or  detection.  It  is  also  important  to  the  individual 
himself.  There  are  ca.sits  on  record  in  which  people  in 
apparently  ]>erfect  health  have  li?ft  regions  where  cholera 
was  epidemic,  hav*;  lemained  for  a  time  free  t)f  any  signs 
of  ill  health,  and  tlun,  as  the  result  of  some  dietiny  in- 
discretion, have  suddenly  succumbed  to  an  attack  of 
severe  cholera,  with  the  vibrios  in  thealvine  disc^harges. 
It  appears  evident  that  in  such  cases  the  cholera  vibrios 
in  the  intestineare  virulent,  but  that  the  resistance  of  the 
individual  was  so  great  as  to  juevent  the  usual  elTeets  of 
infection  until  some  additional  factor  created  a  suscep- 
tibility. It  is  not  i)ossible  to  state  the  freciuency  of  such 
latent  infect  inns  in  times  of  epidemic  cholem,  but  where 
the  spread  of  the  dis<'a»ie  takes  place  through  a  contami- 
nated water  supply  it  is  reasonable  to  suppose  that  they 
nmst  be  more  fre<|Uent  than  couhl  be  indicated  by  any 
siatistics  as  yet  in  existence.  Rumpf,  in  his  studies  of 
the  epidemic?  in  Ibnnburgin  1H02-U8,  reports  that  choli-ra 
vibrios  were  found  in  the  fa-ces  of  (J2  individuals  during 
the  small  after-epid<«mic  of  1893,  and  that  of  thew?  19 
failed  to  show  signs  of  any  great  ccmstitutional  disturb- 
ance. Tliew'  cases  were  studied  l)ecausc  they  had  been 
clos<'ly  asscKiat<,*d  with  cases  of  pronounced  cholera  in  tlic 


city  or  upon  ves^ls  in  the  jwrt.  On  tl.e  otJier  hand.  N- 
tween  February  28d  and  June  Ist.  180«.  70  cast>8  of  diur- 
rlicea  wercinveHti^ated  to  learn  of  the  presence  of  ch(.Im 
vibrios  in  the  discliarges,  with  negative  resuJr.s 

Leaving  out  of  further  consideration  lhe.<;e  imnorru,' 
latent  infections,  wc  may  divide  cases  of  rholn  i  L  ' 
three  groups,   nccording  to  the  severity  of  the  n'ii .    ' 
manifestations:  First,  clioleraic  diarrhan    in   ^\hU■]^    i 
symptoms  present  little  beyond  a  inarkrd  J.«w.  ■  ."  . 
the  bowels:  second,  cholerine,  chameteri/ rd  b\   \ 
and  considerable  constitutional  disturliitnc  :■- 
diarrhcea  with  rice-water  discharges;  jmd.    ri  ■ 
or  asphyctic  cholera  or  cholera  gravis.  \v  bii  li  ■ 
served  as  the  type  of  the  disease. 

These  terms  are  not  used  to  denoii-  n.  i^ 
but  merely  to  furnisli  conci.si*  expn-.; 
differences  dependent  upon  variations  <■ 
t  ween  the  virulence  of  the  in  feet  inn  :ii,.    ■ 
of  the  ])atient.     In  individual  ca>.«  v  : ; 
of  the  disease  may  ptiss  into  the  ^  r,., . 
ditions  arise  which  nuKlify  tin -^i  i 
demies  the  milder  types  occur  :■ 
the  history  of  tiic  epidemic,  tr.  i 
percentage  of  St* vere  cases  a:  ;: 
which  are  in  turn  follow  »i|    ! 
milder  cas(\s  as  the  <'iiii]'  n 
clinical  observations  ban:: 
cultures  in  artificial  nii  •! 
late  in  an  epidemic  tli::!: 

Cfuilti'aic  Dinrvfin.' 
feculent  or  bile-Miiin 
by  much  pain,  and 
different  casi's.     '11  ■ 
night  and  arf  :i<  • 
general  liealtli  ni 
stools  are   innn 
tongue  Iwconii  -  = 
de])ression.     T 
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Dragging    i-m 
These  synipi.  . 
thensulMih-. 
uponcolhiii 
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EXPLANATION  OF  PLATE  LIX. 

Fig.  1. — Mucus  from  the  Intcstinu  of  a  Cholera  Patient.  Cover-glass  proparatiou,  stained  with 
gentian  violet.     3Iagniticil  800  diameters.     (Fraenkel ) 

Fig.  2.— Colony  of  Cholera  Bacilli  in  Gelatin,  after  the  Lapse  of  Seventy-two  Hours.  Magnitiecl 
75  diameters.     (Plagge.) 

Pig.  8.— Colony  of  Cholera  Bacilli  in  Gelatin,  after  the  Lapse  of  Seventy -two  lloui-s.  Maguifled 
170  diameters.     (Koch.) 

Fig.  4.— Cholera  Bacilli  from  a  Bouillon  Culture  at  the  Expiration  of  Twenty-four  Hours.  C')ver- 
glass  preparation  stained  with  fuchsin.     Magnified  1,000  diameters.     (Koch.) 

Fig.  5.— Needle  Cultures  of  Cholera  Bacilli  in  Nutrient  Gelatin,  at  the  expiration  of  one  day,  three 
days,  four  days,  five  days,  seven  days,  and  ten  days,  respectively.  (From  Koch  and  Gafifky : 
**  Bericht  Qber  die  Thlltigkeit  der  zur  Erforschung  der  Cholera  im  Jahre  1883  nach  Egypten  und 
Indien  entsandten  Commission, ''  Berlin,  1887.) 
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of  tlie  operation  by  a  suitable  mark  ou  the  vessel,  or,  bet- 
ter, to  take  tbe  weight  of  the  fluid  before  and  after  beat- 
ing. The  difference  in  the  volume  or  weight  is  finally 
maide  up  by  the  addition  of  the  corresponding  amount  of 
distilled  water.  The  finished  bouillon  should  make  up 
to  the  original  volume  of  meat  extract,  that  is,  l.OuO  c.c. 

The  beef  tea  thus  prepared  is  now  filled  into  tubes  or 
into  flasks,  as  the  case  may  be,  and  sterilized  by  stenm. 
This  process  will  be  described  later.  It  is  hardly  neces- 
sary to  add  that  the  bouillon  after  being  tubed  and  steri- 
lized should  be  perfectly  clear,  without  a  deposit,  and 
ahould  have  a  slight  alkaline  reaction. 

For  cultivating  the  gonococcus  Thalmnnn  recommends 
osing  the  ordinary  bouillon,  to  which  has  been  added  two- 
thirds  to  three-fourths  of  the  amount  of  alkali  necessary  to 
make  it  neutral  to  phenolphthalein. 

Sugar-free  UtmiUon. — 'ihe  br  nil  Ion  as  just  prepared 
always  contains  some  sugar  derived  from  the  muscle 
tissue  employed.  For  many  purposes  this  sugar  content 
is  undesirable,  and  must  be  removed  in  some  way.  One 
procedure  is  to  allow  the  meat  c2l tract  to  ferment  at  a 
low  temperature,  10**  to  15"  C,  for  twodays.  Another  is 
to  place  the  meat  extract  at  87**  C.  fortwentv-four  hours. 
Neither  one  of  these  methmis  will  give  results  which  can 
be  relied  upon.  The  best  procedure  is  to  add  to  the  meat 
extract  a  rich  fluid  culture  of  some  acid-producing  organ- 
ism, such  as  Bacillus  coli  (Smith),  or  B.  lactis  aerogenes 
(Durham),  and  then  set  it  aside  to  ferment  at  87"  C.  for 
twenty-four  hours  or  longer.  The  fn)thy  liquid  is  then 
carefully  neutralize<l  by  the  addition  of  normal  sodium 
hydrate,  peptone  and  salt  added,  then  boiled,  cooled,  and 
rendered  alkaline  according  to  the  directions  given  under 
tbe  preparation  of  bouillon.  The  sugar-free  bouillon 
thus  prepared  docs  not  contain  indol,  as  might  at  first  be 
supposed.  It  is  preferable  to  the  Dunham  peptone  solu- 
tion mentioned  below  for  testing  for  the  presence  of  indol, 
siDce  a  good  reaction  is  given  in  8ixt(;en  iiours,  whereas 
the  cultures  in  Dunham's  solution  often  require  several 
days  before  giving  a  positive  test. 

martinis  Umiillon. — The  thoroughly  mixed  meat  sus- 
pension (500  gm.  of  chopped  beef  and  1,000  c.c.  of  water) 
b  set  aside  at  about  87"  C.  for  twentv  hours  so  as  to  de- 
stroy the  sugar  normally  present,  ^he  liquid  is  then 
strained  through  well -washed  muslin,  and  to  1,000  c.c.  of 
tbe  filtrate  5  gm.  of  common  salt  are  added,  after  which 
the  liquid  is  neutralized  and  finally  rendered  alkaline  by 
the  addition  of  7  c.c.  of  normal  alkali  per  litre  of  bouillon. 
Ordinary  peptone  is  not  added,  inasmuch  as  it  is  likely  to 
contain  sugar.  Instead.  Martin  adds  to  this  bouillon  an 
equal  volume  of  a  rich  peptone  solution  made  by  digest- 
ing tlie  stomach  of  a  pig.  This  latter  solution  is  prepared 
as  follows:  A  pig's  stomach  is  cleaned  and  cut  up  into 
small  pieces,  and  to  200  gm.  of  this  finely  divided  tissue 
1,000  c.c.  of  water  and  10  c.c.  of  concentrated  hydro- 
chloric acid  are  added  and  the  mixture  is  set  aside  at  50" 
C.  for  about  twelve  hours.  The  digested  fluid  is  then 
decanted  through  a  filter  of  absorbent  cotton  and  the 
strongly  acid  reaction  is  reduced  by  the  addition  of  25 
c.c.  oi  a  six  teen -per-cent.  solution  of  sodium  hydrate. 
The  liquid  is  then  carefully  neutralized,  after  which  it  is 
rendered  alkaline  b^  the  addition  of  7  c.c.  of  normal  so- 
dium hydrate  per  litre.  The  mixture  of  ecjual  volumes 
of  the  sugar-free  bouillon  and  the  peptone  solution  is 
heated,  filtered,  and  tulied  or  placed  in  flasks. 

Peckham*s  Bouillon. — This  is  made  by  taking  finely 
chopped  l>ecf,  which  must  be  as  old  as  it  can  be  obtaine<l 
in  order  that  it  may  l>e  fn>e  from  muscle  sugar,  and  add 
ing  225  gm.  of  it  to  500  c.c.  of  water.  The  mixture  is 
rendered  slightly  alkaline  with  scHlinm  carl>onate.  after 
which  it  is  phiced  in  a  water-lwth  at  40'  C,  and  4  gm.  of 
trypsin  are  added.  After  di^resting  for  an  hour  the  fluid 
is  again  rendered  alkaline  with  s^Klium  carlxinate.  In 
Trmn  one  to  one  and  a  half  hours  the  digestion  should  lie 
arrested,  otherwise  traces  of  indol  may  \te  detected.  At 
the  end  of  this  period  the  mixture  is  boiled  and  strained 
through  gauze  and  filti'red  cold  through  wet  filter  paper 
to  remove  the  fat.  Five  grams  of  salt  and  enough  water 
to  make  up  to  one  litre  are  then  added.     The  acidity  of 


the  clear  straw-colored  filtrate  is  then  reduced  to  the  de- 
sii'ed  point.  The  most  suitable  reaction  for  the  develop- 
ment of  colon  and  like  bacilli  is  when  the  medium  con- 
tains such  an  amount  of  free  acid  as  to  rciiuiro  from  20 
to  80  c.c.  per  litre  of  a  decinormal  sodium-liYdrate  solu- 
tion to  bring  it  to  a  point  neutral  to  phenolphthalein. 

Artificial  digesticm  of  muscle  tissue  by  means  of  pepsin 
and  trypsin  is  resorted  to  in  the  preparation  of  Dcycke's 
agar. 

Dunham* 8  PeptnriA  Solution. — This  is  prepared  by  dis- 
solving 10  gm.  of  Wiite's  pept^me  and  5  gm.  of  conunon 
salt  in  1.000  c.c.  of  ordinary  tap  water.  The  solution  is 
then  tubed  and  sterilized  by  steam.  This  medium  is 
used  to  detect  the  formation  of  indol  by  bacteria,  but  in- 
asmuch as  many  orgimisms  fail  to  grow  in  it  and  others 
require  several  days  before  giving  a  reaction,  it  has  not 
been  found  to  be  as  suitable  as  the  sugar-free  bouillon 
given  above. 

Glucose  Bouillon. — This  is  used  to  test  for  acid  and  gas 
production.  It  is  made  by  adding  to  the  ordinary  bouil- 
lon, or  better  to  that  which  is  sugar-free,  one  or  two  per 
cent,  of  glucose.  The  two-percent,  solution  is  most 
commonly  employed.  The  sterili/.ation  of  sugar-con- 
taining media  by  steam  requires  special  care  to  prevent 
oxidation  of  the  carbohydrate  present.  As  a  rule  the 
steaming  should  not  exceed  ten  or  fifteen  minutes  each 
day  on  three  successive  days. 

Instead  of  glucose  other  carbohydrates  may  be  added 
to  the  bouillon  in  one-  or  two-per-cent.  concentration. 
Thus  galactose,  lactose,  saccharose,  maltose,  dextrin,  and 
the  alcohol  mannite  are  frequently  used  to  differentiate 
betwx;cn  organisms  which  otherwise  closely  resemble 
each  other. 

Glycerin  Bouillon. — This  is  especially  uscfl  for  cultivat- 
ing the  tubercle  bacillus.  It  is  made  by  adding  five  per 
cent,  of  glycerin  to  the  ordinary  bouillon.  The  mixtun* 
is  then  tubed  and  sterilized  in  the  usual  way. 

Carbolic  Bouillon. — This  is  made  so  as  to  contain  0.1 
per  cent,  of  carbolic  acid.  One  gram  of  acid  may  be 
ailded  to  one  litre  of  bouillon.  The  l>etter  procedure  is 
to  add  1  c.c.  of  a  one-per-cent.  carbolic  acid  to  9  c.c. 
of  bouillon.  It  is  advisable  to  incubate  the  tubes  for 
several  days  so  as  to  eliminate  any  possible  contamina- 
tion. Tlie  medium  is  useful  for  examining  water  for  tbe 
colon* Imcillus,  especially  when  the  bacterial  contents  are 
very  high.  The  presence  of  the  antiseptic  serves  to 
check  or  prevent  the  growth  of  many  organisms  which 
would  otherwise  develop.  It  should  be  liome  in  mind 
that  weak  colon  and  typhoid  bacilli  are  likewise  re- 
strained. 

The  tubes  after  inoculation  with  the  water  are  incu- 
bated for  twenty-four  hoursat88'  C,  alter  which  lactose 
litmus  agar  plates  are  made,  which  arc  then  examined 
for  red  colonies.  Of  course  all  red  colonies  are  not  to  Ik* 
regarded  wlth<iut  further  study  as  the  colon  bacillus. 

Pnrieltis  BfuiWm. — A  mixture  of  carlx)lic  acid  and 
hydrochloric  acid  is  first  prepared  by  adding  4  c.c.  of  the 
latter  to  100  c.c.  of  a  flve-p<!r-rent.  carlK^lic  solution. 
This  solution  after  standing  a  few  days  is  added  In  por- 
tions of  0.1,  0.2,  0.8  c.c.  to  portions  of  10  c.c.  each  of 
sterile  lK)uillon. 

Colored  Bouillon. — Various  coloring  agents  arc  adde<i  to 
the  nutritive  media  in  order  t^)  bring  out  the  acid-produc- 
ing or  the  reducing  properties  of  l)acteiia.  'Ihe  sub- 
stances which  are  most  <-ommordy  ufte<l  for  this  purpr>sc 
are  litmus,  neutral  rcnl,  saflranin.  and  s^xliuni  indigo  sul- 
pliate.  T1k3  first  two  are  particuhirly  uwful,  and  are 
prepared  the  same  as  the  corresfxinding  agar  or  gelatin 
media,  which  see. 

Gki.atix. — The  onlinary  nutrient  gelatin  is  really 
nr»tliing  more  than  l)ouillon  to  which  ten  per  cent,  of 
gelatin  has  In^en  added  so  as  U»  impart  s^fiidity  with  tbe 
a^lditional  a/I\'antage  that  the  m'fliuni  is  transparent. 
The  method  of  prefiarntion  is  a««foIlriws:  To  \.iiH)  c.c.  of 
the  meat  extract,  preparetl  acconling  to  the  directions 
given  under  lK)uillon.  100  gm.  of  the  best  sheet  gelatin 
are  aiide^l ;  likewise  10  gm.  of  Witte's  peptone  and  5  gm. 
of  ccimmon  salt    The  whole  is  then  warmed  in  a  water- 
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605e.— Ffitmtifla  Hiroiurti  Cotton  Orer 
a  Porcelain  Plate.    (Novy.) 


i  Witte's  perforated  porcelain  plate,  which  is  steadied 

0  place  in  tlie  funnel  by  means  of  a  glass  rod  which 
)a8sea  through  the  centre.    The  plate  is  covered  with  a 

layer  of  cotton  on  which  a  sim- 
ilar porcelain  plate  is  placed  to 
prevent  the  cotton  from  float- 
ing. Tlie  funnel  is  inserted  into 
a  strong  vacuum  flask,  which  is 
connected  with  a  Chapman  air 
pump.  Boiling  water  is  flrst 
passed  through  the  filter  to 
warm  it  thoroughly,  after  which 
the  agar  is  added  and  suction  ap- 
plied. As  soon  as  the  pump  be- 
gins to  act  the  top  plate  can  be 
removed. 

When  it  is  desired  to  maKe  a 
perfectly  clear  medium  it  should 
be  made  with  only  one  or  one 
and   a   half    per 
cent,  of  agar  in- 
stead of  two  per 
cent.,    as     given 
above.   Such  agar 
is  softer  and  can 
be  passed  tli rough 
a    previously 
isteoed  filter  paper,  especially  if  the  funnel  is  placed 

1  steam  sterilizer  or  in  a  funnel -shaped  copper  water- 
li.  such  as  is  shown  in  Figs.  5058  and  5054. 

'Jie  filtered  agar  is  then  tubed  and  sterilized  by  steam- 
one-half  hour  on  each  of  three  consecutive  days,  after 
i(*h  it  is  kept  in  an  upright  position.  When  it  is  de- 
d  to  make  inclined  or  slant  agar  tubes,  as  many  of 
^e  us  are  needed  are  melted  in  a  water-bath  and  then 
iiied  so  that  the  agar  comes  within  an  inch  of  the  cot- 
plug. 

halmanfCa  Agar, — Five  hundred  grams  of  meat  are 
('<!  for  one-quarter  of  an  hour  with  1,000  c.c.  of  dis- 
ci water,  after  which  the  mass  is  made  up  to  the  origi- 
weight  and  strained  through  muslin.  One  per  cent, 
•eptone  and  0.5  per  cent,  of  salt  ara  then  added,  and 
li(|uid  is  boiled,  after  which  it  is  again  made  up  to  the 
iniil  weight,  cooled,  and  filtered.  One  and  one-half 
(rent,  agar  is  then  added  and  the  weighed  liquid  is 
(1  in  a  concentrated  salt-water  bath  for  about  three- 
fers  of  an  hour,  after  which  it  is  again  made  up  to 
anginal  weight.  Thirty  cubic  centimetres  are  then 
k'd   with  normal   sodium  hydrate,  using   phenol- 

phthalein  as  an  indicator.  The 
amount  of  alkali  necessary  to 
neutralize  the  entire  amount  of 
agar  is  ascertained  and  two- 
thirds  of  this  (quantity  is  then 
added,  in  portions  and  while 
shaking,  to  the  agar.  After 
heating  fifteen  minutes  the  ma- 
terial is  filled  into  tubes. 

According  to  Thalmann  and 
others  this  medium  is  adapted 
for  the  cultivation  of  the  gono- 
coccus,  especially  for  diagnostic 
purposes.  A  little  of  the  pus 
is  mixed  with  the  water  of  con- 
densation, and  then  by  means  of 
a  wire,  rod,  or  cotton  swab  the 
suspension  is  thoroughly  spread 
over  the  surface  of  a  series  of 
inclined  tubes  or  over  Petri 
dishes.  These  when  kept  for 
twenty-four  hours  at  86*'-87*' 
show  small,  glistening  colonies, 
art*  Hingle  or  confluent  and  appear  hke  highly 
tve  drops. 

rnc^iiutn  fs  not  suitable  for  subcultures,  and  Thai- 
r><««>mi»esds  that  the  colonies  be  transplanted  to 
bouillon.  This  is  prepared  by  adding  to  some 
n    two- thirds  to  three-iourtiis  of  the  amount  of 


u\,  —  Double- WaHed 
-Water  Funnel. 


alkali  needed  to  neutralize  the  liquid.  After  heating  and 
filtering,  an  equal  volume  of  hog  serum  is  added  and  the 
mixture  tubed.  The  tubes  are  inclined  and  heated  for 
one  to  two  hours  at  70°  on  the  first  and  also  on  the  sec- 
ond d»y.  and  for  one  hour  at  100°  on  the  third  day.  Ac- 
cording to  Wassermann  hog  serum  is  just  as  good  as 
human  serum  for  cultivating  the  gonococcus. 

Gltteaae  Agar. — This  is  made  by  adding  to  the  filtered 
agar,  or  to  so  much  of  it  as  may  be  wanted,  two  per 
cent,  of  glucose.  The  medium  is  then  tubed  and  steri- 
lized in  the  ordinary  way.  It  is  used  especiallv  for  tlie 
growth  of  yeasts  and  anaerobic  bacteria.  If  desired  it 
may  be  colored  with  litmus  as  in  the  case  of  gelatin. 

Buthberger*»  Neutral-red  Agar. — This  can  be  made  by 
adding  to  a  0.8  per-cent.  glucose  agar  one  per  cent,  of 
a  saturated  aqueous  neutral  red  solution.  The  typhoid 
bacillus  does  not  change  the  color  or  produce  gas, 
whereas  the  colon  discharges  the  red  and  leaves  a  fluor- 
escing color.  The  inoculation  can  be  made  either  by 
planting  a  shake  culture  or  by  making  a  stab  culture. 
which  can  then  be  covered  with  a  layer  of  agar  to 
exclude  air  changes.  The  addition  of  neutral  red  to 
bouillon  is  of  service  in  water  examinations  (Irons, 
Jordan). 

Laeto8e  Liimu$  Agar. — This  medium  was  introduced  by 
Wurtz,  and  is  very  useful  in  difl'erentiating  between  the 
typhoid  and  colon  bacilli. 
Acid  formation  in  the  case 
of  the  latter  is  indicated  by 
a  change  in  the  reaction  of 
the  litmus.  If  this  medium 
is  made  by  the  addition  of 
two  per  cent,  of  lactose  and 
litmus  to  the  ordinary  agar 
it  will  be  found  that  even 
typhoid  bacilli  will  give  a 
slight  acid  reaction.  This, 
however,  is  not  due  to  the 
fermentation  of  the  lactose, 
but  to  the  small  amounts  of 
muscle  sugar  derived  from 
the  meat.  It  is  tlierefore 
desirable  that  the  agar  for 
this  purpose  should  be  made 
out  of  sugar-free  bouillon, 
which  can  be  prepared  ac- 
cording to  the  directions  Fig.  6064.--ein«e-Wau  Hot-water 
already  given.  Prolonged  Funnel  wlt&  Bln^  Burner, 
boiling  or  the  agar  must  be 

avoided,  inasmuch  as  the  agar  itself,  since  it  is  a  com- 
plex carbohydrate,  mav  split  off  some  su^ar. 

It  is  often  preferable  to  make  the  plain  lactose  agar 
and  to  add  to  the  tubed  and  sterilized  medium,  whenever 
needed,  by  means  of  a  sterile  pipette,  a  sterile  litmus 
solution.  Obviously  other  indicators,  such  as  rosolic 
acid,  neutral  red,  etc.,  may  be  added  in  the  same  way. 

Glycerin  Agar. — To  the  ordinary  nutrient  agar  pre- 
pared as  above,  Ave  per  cent,  of  glycerin  is  added.  The 
addition  of  glyc:crin  serves  to  keep  the  surface  of  the 
medium  moist,  and  at  the  same  time  imparts  nutritive 
(jualities  to  the  agar.  This  medium  is  very  valuable  for 
the  growth  of  diphtheria,  glauders,  pneumonia,  and  tu- 
bercle bacilli. 

Mannite  Agar. — Mannite,  which  like  glycerin  is  a 
polyatomic  alcohol,  was  first  used  bv  Norris  and  Hiss  as 
a  means  of  differentiating  thetyphoici  from  the  dysentery 
bacillus.  The  latter  organism  does  not  give  rise  to  acid 
production  when  grown  on  mannite  media,  whereas  the 
typhoid  bacillus  does.  The  agar  should  be  prepared 
from  sugar-free  bouillon,  and  to  it  one  or  two  per  cent, 
•of  mannite  is  then  added.  Litmus  may  be  added  to  the 
bulk  medium  before  it  is  tubed,  or  the  sterile  litmus  solu- 
tion may  be  added  to  the  sterile  tubed  agar  by  means  of 
a  pipette  whenever  needed. 

Pfe%ffer*%  Blood  .^^ar.— This  is  made  bv  spreading  over 
the  surface  of  ordinary  inclined  agar  a  few  drops  of  hu- 
man blood.  On  the  surface  thus  prepared  he  was  able 
to  cultivate  the  influenza  bacillus.    The  blood  from  the 
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lower  Hslniala  cnn  be  umcI  In  like  nwoner  to  good  advao- 

tBEC. 

bo  liiinian  blood  required  for  tliis  and  similar  pur- 
es  call  be lirawn  witliout  diftlculty  by  ineaDa  nf  n  etir- 
ayriagv  from  the  lurge  miKlian  veins  Just  belnw  Uic 
tli.v»psof  the  elbow.  The  HupL-rltcial  circulo- 
mid  llrRt  bo  dindoislieir  by  nicuna  or  a 
tube  lied  iiboiit  tlie  middle  of  tbo  arm. 
rfaeo  of  tbe  skin  over  the  vein  to  bo 
red  Is  Ihoroiighlj  rieaiied  by  menus  i>f 
'ecting  Bolullua,  iiieli  an  mercuric  chlo- 
:yuil.  Tho  needle  of  the  sterile  svrlnire 
ntroduced  into  tho  vclu,  and  ut 

lowl) 

Pivl 

s  be  obtikiiied  In  a  few  minutes.  WLcn 
lie  ia  withdrawn  a  compress  of  eotton. 
In  niercuric  ebliiride,  ahoidd  be  applied 
wound.  The  blood  must  he  at  once 
red  to  cither  the  surface  of  liielined 
to  prevloUBly  melted  ngar.  cooled  to 
In  the  lutter  case  It  la  mixed  at  once. 
I  tube  la  tlicD  set  aside  lu  an  Inclined 
I  to  solidify. 

Agar  Mirtnrt. — As  just  described  liu- 

knI   may  be  mixed  with  melted  agar, 

o  50°  C.  after  wbleh  the  ndxture  may 

be  allowed  to  solidify  In  an  lnclluc<l 

position.      For  diagnostic    purpusea 

this  procedure  tias  been  utilized  to 

na   GOGS  —Blood   '^^^'^'^^  ('■'^  |)iL«euce  in  llio  blood  of 

PIpMU.  Niiry  Form,     typhoid  bacilli,  gonococci,  and  otber 

organisms.     Instead,  however,  of  ol 

IowIdk  the  blood  mixture  1o  solidify  In  Iho  tube  It   Is 

eiured  out  luto  a  sterile  Petri  dish,  and  In  this  wny  a 
□od-ngar   plute  Is  obtained,  on  which  oventiiatly  nil* 
onlea  of   the   suspected   orgunlsm   may   develop.      The 

RresencBof  a  very  few  organlauis  can  thus  he  detect<-4l 
I  1  or  a  c.c.  of  blood,  whlcli  would  not  be  possllile  by 
direct  cxamlDFition  or  by  staluing.  The  amount  of  blocu 
wliieli  is  added  to  the  agar  may  be  varied  according  to 
circumstances.  Thus  It  may  be  ono  to  four,  one  to  two, 
or  even  one  loonc. 

Blood  from  tho  lower  animals  can  I>c  drawn  under 
strictly  aseptic  conditions  Into  sterile  Nutiall's  blood 

flpettes.  or  Into  the  modlded  form  of  Novy.  shown  In 
Ig.  60SS.  This  can  be  easily  ma<le  from  t<'St  IuIks  of 
various  sizes,  ncconling  to  ihe  kind  (if  aulnuil  to  lie  bled. 
Thusaflvc-eigblh  by  hve-lnch  test  tiibu  may  lie  use<1  for 
bleedins  a  mouse  or  rat,  while  o  one-  by  elclit-lnch  tube 
would  be  used  In  the  case  of  a  rabbit.  Tlie  bottimi  of 
the  test  tubo  and  Ibc  end  of  a  picfc  of  gloss  tubing  arc 
softened  in  tbe  Hamc  of  a  bloat  lamp  nud  then  brought 
together.  A  narrow  blast  lliimo  Is  Ibcn  directed  agidnat 
the  teat  tube  about  an  Inch  from  the  bottom.  On  slow 
rotation  In  a  liori/ontid  position  a  thickened  conslriction 
results,  and  as  scon  as  this  is  sulTlcienllv  Iblrk  the  two 
ends  are  pushed  apart  slowly.  A  tapering  cnpfl'ary 
irhfc"  ■     ■  •  *  '    ■" — -'  ■  -" 


pluggeil 
II  Is  desl 


out  tube  or  a  narrow  gliiss  rod  Is  passed  tlimugh  the  cen- 
tre of  the  ping.  By  uioving  tills  about,  after  the  bloi  d 
has  been  recelveil  In  the  gipette.  compli^te  denbrlnatton 
ean  be  obliiined,  and  Ihut  without  any  contamination 
from  the  outside. 

In  the  case  of  tbe  larger  animals  tlio  blood  Is  bent 
dmwn  from  the  carotid  urlery.  For  this  purpose  tlio 
animal  Is  anu'stbetizcd  and  the  artery  exposed  for  about 
an  luch.  AfUT  the  first  incision  It  Is  advisable  to  avoid 
the  use  of  cutting  iuslrumeuta.  anil  Insteail  to  separate 
the  tlwucs  with  the  lingers.     Pressure  forceps  ore  tlieu 


then  placed  under  the  clamped  portion  of  I  he  artery  and 
a  very  slight  "pening  isniadcinto  the  bloml. vessel  The 
bludes  of  a  very  narrow  pointed  pair  of  forceps  urc  then 


introduced  Into  tho  opening,  and,  when  dlal«nded.  the 
tip  ot  tho  sterile  blood  pipette  can  readily  lie  Intniduced. 
Before  this  Is  done,  however,  the  lip  should  bo  scratched 
with  a  dtc.  then  broken  oJT,  and  the  open  end  should  be 
flumcd  fur  a  moment  to  lusuro  stciltlly  and  to  round  off 
the  sharp  edge.  Aa  soon  as  the  pipette  la  In  position  tbe 
lower  clamp  l^i  removed,  when  tho  ljlo4>d  mpidty  rises  In 
the  tube.  If  delibrlnated  blood  la  dealrc<l,  the  blood 
sliould  be  stirred  by  an  assistant.  When  scrum  is  wanted 
this  stirring  U  ondtle<l.  Assoon  na  blood  censes  lo  flow, 
the  pi^iettc  Is  removed  and  the  tip  is  sealed  lu  the  blast 
lamp. 

Obviously  Id  the  case  of  stnnll  anlmnls.  such  oa  the 
mouse  or  rat,  Ibis  procedure  is  not  aupUoiblc.  Tbe 
bluod  may  be  drawn  up  into  a  avrlnge  from  llie  artery. 
A  much  better  way,  however,  wliich  hus  lieen  used  for 
Horend  years  In  the  author's  lalKimtory,  is  ti>  lake  the 
bloiHl  directly  from  the  licart  into  a  small  pipette  of  the 
same  form  as  that  used  for  the  larger  animals.  For  this 
purpose  the  thorax  is  opened,  the  heart  la  freed  from  the 
iierii:ardium  and  raised  by  means otoval-tinped  forccpa. 
Tho  end  of  tho  pipette  is  then  inlroditced  Into  the  right 
ventricle.  Suction  mav  be  apniled  to  tbe  end  of  the 
pipette  in  Older  to  obtain  the  fullest  possible  yield. 

Blood  can  be  drawn  Irom  very  htrge  animals,  such  as 
ttiB  horse,  by  Introducing  a  trocar  into  the  Jugular  vein. 
This  Is  the  procedure  which  Is  followed  In  the  prepo- 
nitiun  of  antitoxins.  The  trorar  Is  connected  by  means 
of  Bsliort  rubber  tubo  with  a  glass  tube,  which  islnscrtcd 
Into  the  receiving  cj' Under,  In  this  way  several  litres  of 
blood  can  l>e  drawn  from  tbe  horse  at  each  bleeding. 

In  ordinary  lalmratory  work  the  blooil  which  bus  been 
collected  In  the  gloss  pipettes  Is  thi-n  transferred  to  melted 
agar,  which  hus  been  previously  cooled  In  the  waterbatb 
to  W  C.  The  amount  of  blood  which  is  added  to  cacii 
tube  will  vary  with  tbo  purpose  In  view.  It  may  bo  one 
part  of  detlbrlnaled  blood  to  ten  of  agar,  or  one  to  live, 
one  to  two,  or  one  to  one,  as  the  esse  may  be.  Excep- 
tionally two  to  one  and  three  to  one  are  used.  Tbe 
Idood  is  then  mixed  with  the  agar  And  the  tubes  are  let 
oside  to  solidify  In  an  Inclined  position.  The  transfer  of 
Ihe  blood  to  the  tubes  Is  best  occompUsbed  by  a. 
a  sterile  drawn-out  bulb  pipette, 
such  OB  Is  shown  In  Pig.  6084,  t. 

The  blood  agar  thus  prepared 
requires   no  further  slcnlliutlon. 


for  if  the  operation  has  been  prop- 
criy  carried  out  Do  orgnnlania  will 
bo   present.      The   tiiues 


used  for  culture  purposos  at 


wlilch  might  be  prcaei 
velop.     This  blood  medium  Is  In. 
valuable  for   the   cultivati 
various     pathogenic    organisms. 
On  such  media  It  has  been  possl. 
Me,   for   example,    to 
grow  for  tlio  first  time 
pathogenic      protozoa 
—  the      trypanosoma 
Lowlsl  of  raU  aiul  the 
trypanosoma     Urn  eel. 
the  cr.use  of  nagana  or  the  tsetse 
fly  disease  [Novy  nnd  McNeal). 

Serum  Agnr.—UMi  Is  made  by 
adding  variable  amount*  of  ster- 
ile scrum  to  the  melted  agar, 
which  has  been  cooled  U>  fiO^C. 
In  Ihe  water  bath.  Tho  serum 
can  be  obtained  hv  coll i-c ling  llic  pui.  sobil—biixxi  t 
liiood,  as  given  auove.  lu  glcrik-  uE  LUkpte. 

pipettes.      Tlic  biood   Is  allowed 

lo  clot,  nnd  eventually  when  the  serum  Itns  separated 
it  can  be  drewn  up  Into  sterile  bulb  pipettes  and  tnins- 
forrcd  in  the  melted  agar  The  largest  ylchi  nf  aerum 
l<  obtained  bv  using  the  Lataple  pipette  sliown  In 
Fig   G036.    Tills  consittts  ot  an  Inner  tube,  which  b 
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freely  perforated  and  tbe  narrow,  outer  end  of  which 
is  drawn  out  into  a  capilkry  for  insertion  into  the 
hlood-vesaeL  This  tube  is  held  in  position  within  tlie 
outer  one  by  means  of  a  rubber  stopper.  The  outer 
receiving  tube,  which  is  about  an  inch  in  diameter,  is 
provided  witli  two  side  tu})cs.  one  of  which  is  drawn 
out  and  sealed  while  the  other  is  plugged  with  cotton. 
The  entire  pipette  is  first  sterilized  by  steaming  in  an 
autoclave.  The  tip  of  tlie  inner  tube  is  then  broken, 
flamed,  and  inserted  into  the  airotid  artery  of  a  rabbit  or 
otber  animal.  The  blood  should  not  fill  the  pipette  be- 
yond the  inner  tube.  The  tip  is  tlien  sealed  and  tlte 
pipette  is  allowed  to  remain  in  a  vertical  position  until 
the  blood  has  fii-mly  clotted,  it  is  then  inverted  and  the 
serum,  as  it  is  squeezed  out  of  the  clot,  falls  to  the  bot- 
tom. The  purpose  of  the  perforated  inner  tube  is  to 
allow  more  complete  shrinking  of  the  clut.  The  senim 
drains  away  at  once  fn)m  the  clot,  and  is  therefore  per- 
fectly clear.  When  it  is  desired  to  remove  the  serum 
the  tip  of  the  side  tube  is  scratched  with  a  tile,  then 
broken  off.  and  the  end  is  flamed  to  insure  absence  of 
bacteria.  The  tube  is  then  inserted  into  a  sterile  test 
tube  or  flask  and  by  blowing  into  the  other  side  tube  the 
serum  is  forced  out.  It  can  then  be  distributed  to  the 
agar  tubes  by  means  of  a  sterile  bulb  pipette.  These 
are  then  allowed  to  solidify  in  an  inclined  position.  As 
in  the  case  of  blood  agar  the  medium  preimrcd  in  this 
way  is  perfectly  sterile,  if  the  manipulation  is  properly 
carried  out.  Inasmuch  as  sterilization  by  heat  is 
avoided,  the  proteid  constituents  of  the  serum  remain  in 
as  near  to  tbe  native  condition  as  possible.  Such  serum 
agar  makes  an  excellent  medium  for  the  pneumococcus 
and  for  other  organisms.  Obviously,  serum-agar  plates 
can  be  prepared,  if  it  is  so  desired,  in  which  case  the 
melted  and  cooled  agar  is  inoculated  with  the  organism 
to  be  cultivated,  after  which  the  serum  is  added  and 
mixed  with  the  aga;,  which  is  then  poured  out  into 
sterile  Petri  dishes. 

Serum  agar,  made  by  adding  human  blood  senim  to 
melted  agar,  has  liecn  used  for  the  cultivation  of  the 
gonococcus  ( Wertheiiner).  Ascitic  or  pleuritic  fluid  may 
also  lie  added  to  agar  in  the  proportion  of  one  part  of  the 
fluid  to  two  parts  of  the  agar.  Such  agar  is  used  espe- 
cially for  the  cultivation  of  the  gonococcus.  The  ascitic, 
pleuritic,  or  hydrocele  fluids  may  be  sterilized  by  frac- 
tional sterilization  or  by  filtration  through  a  Berkefeld 
filter  under  pressure. 

Wa9$ermann*9  Serum-NutroBe  Agar. — ^This  also  has 
been  found  useful  for  cultivating  the  gonococcus.  Five 
cubic  centimetres  of  hog  scrum  are  added  to  80  to  85 
c.c.  of  water,  S-3  c.c.  of  glycerin,  and  0.8-0.9  gm.  of 
ixutrofle.  Nutrosc  is  a  sodium  phosphate  casein  com- 
pound, and  when  added  to  serum  prevents  coagulation 
on  boiling.  The  solution  is  boiled  for  twenty  minutes, 
after  which  it  is  added  in  equal  parts  to  two  per  cent, 
peptone  agar  in  test  tubes.  This  mixture  is  then  poured 
into  Petri'  dislies.  Nutroee  has  been  used  also  in  the 
preparation  of  the  Drigulski-Conredi  agar.  Hog  scrum, 
which  is  said  to  be  as  good  as  human  serum  for  cultivat- 
isg  the  gouococcuSr  has  been  employed  also  by  Thai- 
mann. 

DrigaUki  and  Ckmradi  Agar, — This  is  a  meat-peptone- 
Dutrose  agar  containing  lactose,  litmus,  and  crystal  vio- 
let. The  preparation  is  as  follows :  1.  A  mixture  of  three 
pounds  of  meat  and  two  litres  of  water  is  allowed  to 
Aland  for  twentv-four  hours;  the  expressed  meat  Juice 
ia  then  K)oiled  for  one  hour  and  filtered.  To  the  fil- 
trate are  added  20  gm.  of  Witte'a  peptone,  20  gm.  of 
nutrosc,  10  gm.  of  sodium  chloride,  and  the  whole  is 
tK>iled  for  one  hour  and  filtered.  To  this  filtrate  80  gm. 
of  agar  are  added  and  the  liquid  is  boiled  for  three  houre, 
or  one  hour  in  an  autoclave.  It  is  then  rendered  alkaline 
to  litmus  paper,  boiled  half  an  hour,  and  filtered.  2.  A 
solution  of  fitmtts  Is  prepared  according  to  Kubcl-Tie- 
mann  as  follows:  Tlie  powdered  commercial  litmus  is 
repintedly  extracted  with  hot  distilleil  water.  The 
liquid  is  acidulated  with  dilute  acetic  acid  and  evapor- 
ated to  syruiiy  oousistence  on  a  water-txith.    The  thick 


fluid  is  then  diluted  by  the  gradual  addition  of  ninety- 
per-cent.  alcohol,  transferred  to  a  fl&sk,  and  an  excess  of 
ninety -per -cent,  alcohol  is  added.  This  precipitates  the 
blue  pigment,  while  the  red  dye  and  the  potassium  ace- 
tate remain  in  solution.  The  precipitate  is  filtered  and 
washed  with  alcohol,  then  dissolved  in  distilled  water, 
after  which  the  solution  is  warmed  and  filtered.  The 
filtrate  is  then  added  gradually  to  very  dilute  sulphuric 
acid  (one  or  two  drops  of  acid  to  200  c.c.  of  water)  till 
the  color  changes  to  a  wine  red.  The  concentrated  blue 
is  then  added  till  tbe  blue  color  is  restored ;  260  c.c.  of 
this  litmus  solution  are  boiled  for  ten  minutes,  then  80 
gm.  of  pure  lactose  are  added,  and  the  boiling  is  con- 
tinued for  fifteen  minutes.  8.  The  hot  litmus  is  added 
to  the  hot  agar,  mixed,  and  the  reaction  is  made  slightly 
alkaline:  4  c.c.  of  a  hot  sterile  solution  of  ten-per-cent. 
anhydrous  soda  and  20  c.c.  of  a  freshly  prepared  solution 
of  0.1  gm.  of  crystal  violet  in  100  c.c.  of  warm  sterile 
water  are  then  added,  after  which  the  material  is  filled 
into  tubes  or  flasks.  Excessive  heating  should  be 
avoided,  inasmuch  as  It  altera  the  lactose.  The  crystal 
violet  is  intended  to  restrict  the  development  of  tbe  un- 
important bacteria. 

The  DriffalskiConradi  medium  has  l>een  recommended 
for  the  isolation  of  the  typhoid  bacillus.  For  this  pur- 
pose the  fieces  should  be  diluted  with  ten  to  twenty  vol- 
uiLcs  of  salt  solution.  The  authors  employ  large  plates, 
15-20  cm.  in  diameter.  The  agar  is  poured  into  tbe 
dishes  to  a  depth  of  at  least  2  mm.,  and  tbe  cover  is  then 
kept  off  till  the  moisture  has  dried  off  tbe  surface  of  tbe 
agar.  By  means  of  a  5  mm.  glass  nxl,  bent  at  right 
angles  and  previously  dipped  in  the  suspension,  a  series 
of  streaks  are  made  over  a  number  of  tlie  dishes.  The 
inoculated  pbites  are  then  kept  at  87'  0.  for  twenty -four 
houra.  The  colon  colonies  are  large,  opaque,  and  red, 
while  the  typhoid  are  small,  glassy,  and  resemble  dew 
drops.  The  further  identification  of  tbe  suspected  colony 
is  made  by  applying  the  agglutination  test  and  by  grow- 
ing in  Rothberger's  neutral  red  agar. 

Oelatin  Agar. — Several  formums  have  been  proposed 
for  tlie  preparation  of  tliis  medium.  Each  finds  its  spe- 
cial application.  That  of  Capaldi  was  recommended  for 
the  isolation  of  the  typhoid  bacillus  from  faeces.  It  is 
made  by  dissolving  20  gm.  of  Witte*8  peptone,  10  gm.  of 

felatin,  10  gm.  of  glucose  or  of  mannite,  6  gm.  of  so- 
lum chloride,  and  5  gm.  of  potassium  chloride  in  1,000 
c.c.  of  water.  Tbe  solution  is  filtered  and  two  per  cent, 
of  agar  is  added  and  dissolved  by  boiling,  after  which  it 
is  rendered  alkaline  by  the  addition  of  10  c.c.  of  normal 
alkali.  Tbe  filtered  solution  is  then  tubed  and  sterilized 
by  steaming. 

StoddarV$  medium  is  a  gelatin  agar  which  contains  five 
per  cent,  of  gelatin,  one  per  cent,  of  peptone,  and  a  half 
per  cent,  eacii  of  agar  and  of  salt.  A  litre  of  meat  ex- 
tract is  prepared  in  the  usual  way.  In  this  10  gm.  of 
peptone  and  5  gm.  of  salt  are  dissolved,  and  tbe  solution 
is  then  divided  into  two  parts.  To  one  portion  ten  per 
cent,  of  gelatin  is  added,  and  when  this  has  dissolved, 
the  solutionis  neutralized  and  an  excess  of  10  c.c.  of  nor- 
mal alkali  per  litre  is  added.  The  other  half  of  the  meat 
extract  is  likewise  neutralized,  and  then  10  c.c.  of  the 
normal  alkali  arc  added  per  litre  to  impart  the  requisite 
reaction.  The  liquid  is  then  measured  or  weighed, 
boiled,  and  filtered.  Five  grams  of  cut  agar  are  added 
to  tbe  bouillon,  which  is  then  boiled  until  the  agar  dis- 
solves. Distilled  water  is  added  to  make  up  to  the  origi- 
nal volume  or  weight,  after  which  the  two  liquids  are 
combined  and  allowed  to  sediment.  The  entire  product 
is  finally  filtered  through  cotton  or,  better,  through 
paper.  Tlie  medium  is  filled  into  tubes  which  are  then 
steamed  for  fifteen  minutes  on  each  of  three  consecutive 
days.  To  use  this  medium,  it  is  poured  out  into  sterile 
Petri  dishes,  and  when  sf>]idified  the  centre  is  touched 
with  tbe  organism  to  be  tested.  The  typhoid  bacillus, 
on  account  of  its  motility,  spreads  rapidly  over  the  sur- 
face as  an  almost  transparent  growth,  whereas  that  of 
the  colon  liacillus  spreads  less  and  is  easily  visible. 
Guarnieri*$  gelatin  agar  is  made  in  a  somewhat  similar 
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bougie.   Martin  suggested  that  one  to  two  per  cent,  of 
chloroform  be  adducT  to  the  serum,  which  is  then  set 
aside  for  several  months,  after  which  the  chlorofonn  can 
be  driven  off  by  heating  at  65''.    Fraenlcel  dispensed 
witii  the  stenHzation,  relying  entirely  upon  the  aseptic 
coDectioD  of  the  serum.     When  tlie  serum  is  collected 
witli  the  care  outlined  above,  it  will  be  found  that  very 
few  bacteria  are  present.    Conse(]uentIy  after  the  tubes 
have  been  filled  with  the  serum  they  may  be  incubated 
for  scvcml  days,  and  at  the  end  of  that  time  the  con- 
taminated ones  can  lie  discarded.    Tills  procedure  is 
preferable  to  those  just  given.    The  sterile  serum  is  then 
coagulated  in  an  inclined  position  by  raising  the  tem- 
peniturc  of  the  sterilizer  to  65'  C,  and  keeping  it  tliere 
until  the  serum  has  become  solid.    The  medium  thus 
prepared  is  transparent  and  solid.     When  a  higher  tem- 
perature is  used  the  serum  coagulates  to  an  opaque  white 
mass. 

Inasmuch  as  the  above  methods  require  much  time  and 
skill  and  arc  in  themselves  very  tedious,  they  have  been 
largely  supplanted  by  fractional  sterilization  in  steam. 
For  this  purpose  the  tubes  are  tirst  placed  in  an  inclined 
position,  either  in  a  dry-heat  oven,  or,  better,  in  the 
coagiilator,  and  then  heated  to  85°  to  95"  0.  until  firm 
[coagulation  results.  If  this  is  not  looked  after  the  me- 
jium  will  be  torn  up  by  gas  bubbles  during  the  next 
itep.  The  coagulated  serum  tubes  are  then  placed  in 
ivire  baskets  and  steamed,  as  in  the  case  of  agar,  for  half 
in  hour  on  each  of  tliree  consecutive  days.  The  medium 
hun  prepared  is  fully  as  useful  as  that  which  is  trans- 
larcnt. 
LdJUr'8  Blood  Serum. — This  consists  of  one  part  of  a 
ne-per-cent.  glucose  bouillon  and  of  three  parts  of  blood 
erum.  This  mixture  is  filled  into  tubes  and  sti^rilized  in 
bo  manner  just  given.  It  is  used  very  extensively  for 
be  diagnosis  of  diphtheria. 

Glycenn  iSfrttm.— Five  per  cent,  or  more  of  glycerin  is 
dded  as  in  the  case  of  glycerin  agar.  The  sterilization 
.  the  same  as  that  just  given.  It  is  used  for  the  culti- 
at  ion  of  the  tubercle  Imcillus. 

Sertim  Water  Media,— y^h/en  serum  is  diluted  with  five 
>  ten  parts  of  water  it  can  be  sterilized  by  steaming 
i thou t  coagulation  taking  place.  Hiss  employed  such 
medium  in  differentiating  between  the  pneumococcus 
id  streptococcus;  also  in  distinguishing  between  the 
.'sentery  and  allied  organisms.  He  prepares  the  me- 
um  by  adding  one  part  of  clear  beef  serum  to  two 
irts  oi  distillcKl  water.  The  mixture  is  first  heated  to 
0  for  a  short  time,  so  as  to  destroy  the  glycolytic 
zynie  which  is  present,  after  which  one  per  cent,  of 
B  sugar  desired  is  added.  Dextrose,  galactose,  man- 
e,  maltose,  lactose,  sjiccharose.  inuHn,  and  dextrin 
ve  been  thus  used.  The  medium  is  colored  by  the 
(Htion  of  one  percent,  of  a  five-per-cent.  aqueous  lit- 
is solution.  The  medium  is  then  tubed  and  steamed 
ten  minutes  on  three  consecutive  days. 
Marmorek'n  Media. — In  order  to  maintain  streptococci 
their  maximum  virulence  Marmorek  used  several  me- 
.  preference  being  given  to  them  in  the  following 
cr: 

.    riuman  serum  2  parts,  bouillon  1  part. 
.   Pleuritic  or  ascitic  fluid  1  part,  bouillon  2  parts. 
i.   Serum  of  mule  or  ass  2  parts,  bouillon  1  part. 
.   Hurse  scrum  2  parts,  bouillon  1  part, 
'licse  media  can  be  sterilized  by  fractional  heating  at 

tt-niperature,  or,  better,   by  filtration    through  a 
kofelcl  bougie. 

hainmDn's  serum  bouillon  for  cultivating  the  gono- 
■us  lias  been  mentioned  in  connection  with  his  agar. 
filk. — This  is  an  excellent  medium  for  diagnostic  pur- 
*s.  It  is  advisable  lo  use  centrifugated  milk  if  pos- 
'.\  Otherwise  the  whole  milk  is  placed  in  a  beaker 
;Hsk  and  steamed  for  about  half  an  hour.  When  par- 
y  cooled  it  can  be  poured  into  a  large  separatory 
lel,  or  Into  a  bulb  receiver  shown  as  part  of  Fig. 
L  aod  allowed  to  stand  thus  overnight.  The  under- 
go layer  of  fat-free  milk  can  then  be  filled  directly 
tubes.      These  arc  tlum  sterilized  by  steaming  haff 


an  hour  on  each  of  three  consecutive  days.  When  time 
is  an  xihiect  the  whole  milk  may  be  filled  directly  into 
tubes.  If  desired  the  milk  may  be  colored  with  li'tmus. 
Instead  of  milk,  whey  may  be  used  to  good  advantage. 
This  can  be  prepared  by  coagulating  the  milk  with  ren- 
net.. The  liquid  is  first  separated  by  means  of  cheese- 
cloth and  finally  put  through  paper.  It  is  then  colored 
with  litmus,  filled  into  tubes,  and  sterilized.  Care  must 
be  taken  not  to  overheat  the  milk  lest  the  lactose  under- 
go more  or  less  oxidation.  Whey-gelatin  and  whey -agar 
are  used  for  special  purposes. 

Urine. — By  discaitling  the  first  portion  of  urine  which 
is  passed  the  remainder  can  be  collected  in  sterile  fiasks 
and  will  be  free  from  bacteria.  Such  urine  may  be  used 
directly  for  studying  the  various  fermentations  which  it 
may  undergo.  To  prepare  a  urine  gelatin  the  secretion 
should  be  diluted  so  as  to  have  a  specific  gravity  not  to 
exceed  I.OIU.  Ten  per  cent,  of  gelatin  is  then  added, 
and  when  it  has  dissolved  the  reaction  is  made  to  corre- 
spond to  that  of  the  original  urine.  Heller's  urine  gela- 
tm  is  prepared  in  tlie  same  wnv,  but  has  one  per 
cent,  peptone  and  a  half  per  cent,  of  salt.  After  solution 
the  liquid  is  rendered  faintly  alkaline,  then  filtered  and 
tubed. 

Piorkoweki  Urine  Gelatin. — Normal  urine  of  1.020  spe- 
cific gravity  is  collected  for  two  days,  and  is  allowed  to 
become  slightly  alkaline  in  reaction.  Then  1.5  per  cent, 
peptone  and  8.8  per  cent,  gelatin  are  added,  and  the 
mixture  is  heated  for  one  hour  on  the  water-bath,  after 
which  it  is  filtered  and  filled  into  tubes.  These  are  ster- 
ilized by  heating  for  fifteen  minutes  at  100"  on  the  first 
day,  and  for  ten  minutes  on  the  second  day.  The  me- 
dium is  used  to  differentiate  the  typhoid  from  the  colon 
bacillus.  Petri  plates  are  made  and  developed  at  22"  C.  for 
twenty -four  hours.  While  the  colon  colonies  are  round- 
isli.  finely  granular,  sharp-bordered,  and  yellowish,  the 
typhoid  colonies  are  small  and  show  a  more  or  less 
marked  threaded  border.  This  method  has  given  good 
results  in  connection  with  the  examination  of  typhoid 
fKces. 

Urine  Agar.  —This  can  be  prepared  by  adding  to  the 
freshly  passed  uriue  two  per  cent,  of  finel.v  cut  agar. 
The  mixture  is  then  boiled  until  solution  results,  when 
it  is  filtered  through  cotton  or  paper  as  in  the  case  of 
ordinary  agar.  This  agar  is  then  filled  into  tubes  and 
sterilized  by  steaming. 

Another  way  of  preparing  a  urine  agar  is  to  collect 
the  urine,  after  discanling  the  first  portion  which  is 
passed,  in  a  sterile  flask,  and  then  to  transfer  it  by  ineans 
of  a  pipette,  as  in  the  case  of  blood  or  serum,  to  the 
melted  and  cooled  agar.  One  part  of  urine  to  two  parts 
of  agar  is  ordinarily  Uhcd.  Normal  or  albuminous  urine 
may  be  used  for  this  purpose,  and  with  very  little  care 
the  urine  can  be  collected  entirely  free  from  bacteria. 
Such  urine  agar  has  been  used  to  advantage  for  growing 
the  gonococcus. 

Internal  Organs.^For  special  use  the  several  media, 
such  as  bouillon,  agar,  and  gelatin,  may  be  made  up  with 
the  fine!}'  divided  organs  in  place  of  the  minced  meat. 
At  times  the  solid  organs  are  sterilized  and  used  as  such. 
The  steamed  brain,  for  example,  when  cut  up  into  slices 
and  sterilized,  can  be  used  for  cultivating  the  tubercle 
bacillus  (Picker);  and  also  the  gonococcus  (Thalniann). 

JSgg  Media. — Hueppe  first  suggested  the  use  of  fresh 
eggs  as  a  culture  medium.  For  this  purpose  the  shell  is 
thoroughly  cleaned  and  disinfected  with  mercuric  chlo- 
ride. A  small  opening  is  then  pimched  through  the 
shell,  and  through  this  the  organism  to  be  tested  is  fhtro- 
duced  into  the  inside.  The  opening  is  then  sealed  with  a 
bit  of  sterile  paper  and  collodion.  Another  procedure  is 
to  insert  through  the  opening  in  the  slieil  a  rather  wide, 
drawn-out  tube  pipette.  On  appl.ving  suction,  especially 
with  the  aid  of  an  aspirator,  the  contents  of  the  egg  can 
be  drawn  up  into  the  bulb,  and  can  then  be  distributed 
to  tubes  (Novy). 

The  egg  may  be  used  as  a  solid  opaque  medium  ac- 
cording to  Wesener.  The  egg  is  thoroughly  agitated  so 
as  to  mix  the  yolk  with  the  albumen.     It  is  then  coagu- 
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duplicadau  of  Uie  mnc  reaction  In  MTcral  batcbes  of 
maleriBl  is  out  of  question.  Moreover,  It  Is  an  estab- 
Ibbi^d  fact  that  tlie  reaction  of  a  medium  baa  a  very  Im- 
portant {DHtitiiire  upon  die  dovclopmeot  of  bacteria.  For 
Ibrw  rcoMiiis  rlic  bacturiologlCHl  comniltteo  of  the  Ameri- 
cao  Piililic  Health  AsBoclatiou,  adopling  Fuller's  work, 
ri'cnmiiieiiili-d  (he  following  methoa  for  Uie  titratfoQ  of 
Duirlent  media.    Tim  reageots  opcesMrj  are : 

1.  Flve-leDihH'pi.T  cent,  aolutloo  of  phenol pbthalein  In 
fifty  wr-ccuL  alcobol. 

3.  Normal  fodium  bydrate(N.  NaOH).  A  litre  of  tbia 
solution  ciiiitaliiB  40  gm.  of  NaOH. 

3.  TnentietU  nnmutl  sodium  hydrate  (•  NaOH).  A 
litre  of  (Uia  solution  contains  2  gm.  nf  NaOH, 

i.  Normal  byOrochtoric  acid  (N.  HCl).  A  litre  of  tbis 
«inl«insa6.5j[m.HCI. 

H.  TnenlletL  normal  hydrochloric  acid  (^.  A  litre  of 
Ihig  contains  J.BS^pm.  of  HCl. 

Tlie  preparation  of  these  solutions  requires  some  famil- 
iarity Willi  the  metlioda  of  quaiititatlve  analysts.    TIj 


Tlin  titration  is  narrled  out  as  follows:  Toftc.c.  of  the 
filtered  medium  In  a  six-inch  porcelain  cvapomtlng  disli 
add  40  c.c.  of  distilled  water  and  1  c  c.  of  tlic  pljcnol- 
plilliak-in  solution;  boil  for  three  minutes  to  expel  car- 
bonic acid,  Iheu  run  In  tlic  twentieth  normal  alkali,  drop 
by  drop,  with  constnnt  stirring,  until  a  bright  pink  color 
results.  The  uumberof  cubic  centimetres  ot  the  twen- 
tieth alkali  required  to  neutralize  5  c.c.  of  the  medium 
gives  din.'ctly  the  number  of  cubic  centimetres  of  normal 
ulkuli  {i.e..  percenlnge)  required  by  ItJO  c.c.  of  the  me- 
dium. Thus  it  a  c.c.  of  the  medium  requires  2.8  c.c.  of 
,';  alkali,  then  100  c.c.  would  need  60  c.c.  A>  or  3.B  c.c. 
Df  N  NaOH, 

The  quantity  of  the  medium  remaining  Is  now  meas- 
jred  and  the  amount  of  alkali  neede<l  for  neutralization 
s  calculnteil  atid  added.  After  tl)e  aihlitlon  nf  the  alkali 
lie  liquid  is  boiled  niid  a  portion  is  then  titrated  as  be- 
orc.  Il  should  be  neutmt,  and  If  It  is  not,  as  often  Is 
he  case  on  account  of  unknown  changes,  the  requisite 
.mnunt  of  alkali  to  make  It  so  Is  added  In  the  bulk. 

The  medium  which  is  neutral  with  reference  to  phenol- 
•hllialciu  is  very  alkaline  with  respect  to  litmus.    Thus 

l)0uillan  whldi  la  neutral  to  litmus  will  require  about 
a  cc.  of  normal  alkali  per  litre  to  make  It  neutral  t4i 
lii'noiphthalein.  In  general  the  addition  of  10  c.c.  of 
nrninl  alkali  to  a  medium  which  Is  neutral  to  litmus 
iiparu  I  be  most  favorable  degree  of  alkalinity.  Hence 
le  optimum  reaction  with  reference  to  plienolphthalein 
.  obtnlned  by  adding  13  c.c.  of  normal  add  to  the  litre 
r  neutralized  me<lium.  It  Is  customary  to  use  the  sign 
-  to  indicate  an  acid  reaction,  and  that  of  —  for  one  that 

alkaline.  Thus  -|-  IS  means  that  the  reaction  la  acid 
lib  respect  to  phenolplithalein.  and  that  one  litre  of 
le  medium  would  require  10  c.c.  of  normal  alkali  for 
.'titralizFition. 

The  titration  with  litmus  as  an  indicator  Is  best  carried 
It  iu  the  fiillowing  way;  Fortiousof  S  c.c.  of  the  me- 
um  are  measuretlout  Into  otch  of  four  or  Ave  large 
It  tubes.  In  thecBseof  bouillon  the  amount  of  ■.alkali 
<-(U'd    (u   neutralize  this  amount  may   vary  from  O.E 

0.6  c.c.  Hence  to  tube  1  add  0.8  c.c  :  to  tube  3  odd 
t  c.c.  :  to  tube  8  add  O.S  c.c  etc.  Tlie  contents  of 
cli  tube  are  then  boiled  for  a  minute,  after  which  a  slip 

red  and  of  blue  litmus  paper  Is  dropped  into  the  hot 
uid  and  allowed  to  remain  there  for  about  a  minute. 

10  papers  are  then  drawn  out,  side  by  side,  on  tlie  walla 
till!  tube  when  tlic  colors  can  be  compared.    In  tbis 

13-  the  amount  of  alkali  necessary  to  neutralize  5  c.c. 
tti   respect  to  litmus  can  be  determined.     Bouillon,  as 

11  aa  agar,  usually  requires  about  5  c.c.  per  litre  foe 
itrnlizatloD,  while  gelatin  needs  about  80-SG  c.c. 
ving<letermined  theamount  needed  for  neutralization, 
s  aniount,  together  with  an  excess  of  10  c.c.  per  litre. 
impart    a  suitable  alkaline  reaction.  Is  then  added  to 

'"or  onlinary  purposes  It  Is  hardly  necessary  to  resort 


to  these  rather  complicattn]  methods.  It  Is  sufficient  to 
add  directly  to  bouillon  and  to  agar  15  c.c.  of  normal 
alkali  per  litre.  Gelatin  will  lequlre  about  40c.c.  In 
general  sodium  carbonate  is  preTeiuble  to  the  hydrate. 

J^eparalvon  and  FUling  of  Tubti. — Tim  cheaper  grades 
of  lest  tubes  should  be  avoided.  They  are  very  thin  and 
therefore  break  easily,  and,  moreover,  on  heating  they 
will  often  frost  because  of  the  reparation  of  silicic  acia. 
The  best  test  tubes  ore  the  "hlue-liued"  or  ".reslBtant 
glass"  quality,  or  those  of  genuine  Bohemian  glasa. 
The  size  used  varies  with  the  purpose  and  the  individual 
taste;  13  X  125,  15  X  150.  and 
20  X  150  mm.  are  convenient. 

The  new  tubes  of  the  better 
glass  can  be  used  after  being 
swsbbed  out  with  warm  water. 
The  cheaper  grades  are  very 
alkaline,  and  for  that  reason 
should  be  first  soaked  in  vei7 
dilute  warm  hydrochloric  acid,- 
after  which  they  should  be 
rinsed  or  swabbed  thoroughly 
in  clean  warm  water.  The 
cleaned  tubes  are  allowed  to  , 
drain,  and  when  dry 
plugged.  Used  tubes  should 
be  sterilized  by  steaming  for  a  half-hour,  after  wblcli 
they  may  be  filled  with  water  and  again  heated,  so  as  to 
bring  the  more  or  less  dried  contents  into  solution. 

The  simplest  way  of  plugging  Is  to  place  over  the 
mouth  of  the  tube  a  piece  of  cotton,  about  two  inches 
square,  which  is  then  pushed  within  by  means  of  a  nar- 
row glass  rod  or  a  pair  of  smooth  forceps,  iiuch  plugs 
answer  all  ordinary  purposes.  Tliey  are,  however, 
rather  loose,  and  permit  evaporation  of  the  media,  and 
cannot  be  used  where  the  tubes  arc  to  bo  sealed  with 
wax.  A  tlrm  solid  plug  is  made 
by  taking  a  piece  ot  cotton, 
about  three  inches  square.  This 
is  folded  Into  thirds  and  then 
rolled  up  from  the  end  into  aa 
firm  a  cylinder  as  possible.  Br 
a  twisting  motion  the  plug  fa 
Insertcl  into  the  tube,  anil  only 
enough  cotton  is  left  on  the  out- 
side to  permit  grasping  of  the 
plug.  The  pluggea  tubes  are 
tlien  placed  in  a  wire  Itasket, 
such  as  Is  shown  iu  Fig.  5009. 
These  baskets  are  made  of  heavy 
galvanized  netting  The  usual 
size  Is  24  cm.  high  and  18  cm. 
square.  Smaller  baskets.  10  X 
13  and  18  cm.  hljjh.  are  very 
useful.  Circular  baskets,  of  a 
size  to  fit  the  sterilizer,  are  also 

L  Flasks,  bulbs,  etc.,  should  be 

V^  II  prepared  for  sterilization  in  the 

^  I  same  way. 

^mS  After    the    tubes    have    been 

oIa         sterilized  by  heating  in  the  dry- 
I  heat  oven  they  are  ready  to  be 

tilled  with  the  nutrient  media. 
This  can  be  done  bv  the  aid  of 
a  small  funnel.  Where  large 
quantities  of  media  arc  to  be 
tubed  much  time  can  be  saved 
by  using  a  large  funnel  or  glolie 
receiver,  such  as  is  shown  In 
Fro.  ISOea-Olohe  receiver  pig,  50W.  The  lower  end  of  the 
-ni^hei  wiu.  Burett«  a"  buTb  la  Connected  with  a  dniwn- 
uchmeai.    (Hory.)  out  glasa  tube  and  Is  provided 

with  a  pinch  cock.  In  this  way 
the  media  can  be  rapldlv  QUed  into  tlie  tubes.  Ordi- 
narily the  tubes  are  nEleo  to  the  depth  of  one  and  one- 
half  or  two  iocbi-B.  In  special  cases  in  which  definite 
quantities  are  desired,  the  simple  apparatus,  sbown  In 
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nngMnent  l»  Bhown  ia  Fig.  SOTS.    If  deeired  tbe  liquid 
an  lie  illLentd  under  prewure.  Id  wLlch  case  tlio  rubber 
■t'>pp«r  m  Ui»  connected  with  » 
taak  uf  compreaaed  air.    The  cyl 
litdcra  are  made  to  withstand  e 
pressure  of  over    one    hundred 

Tlic  ikrhetcld  Alter  may  be  nt 

taolinl  to  tlic  above  glass  cyliudei 

by  inesDi  nf  a  rubber  auil    iroD 

washer  and  the  clatnpa  mentioned 

(Fig.  5074).  A  more  convenienl 
ariuiigement  is  to  use  a  cylindui 
of  liruM  o!  suitable  length  and 
vIiIcIj.  threaded  at  each  «t)d  The 
lowerenil  is  pravlded  wiiliaacrew 
cap.  thmush  which  the  metal  end 
of  tbe  Berbefeld  Inugie  is  passed 
The  upper  end  is  also  closed  with 
a  Fcrcw  cap,  provldcil  with  a 
Lhrec-t'ightUs  of  an  inch  nipple, 


no.  S072.-[tovj'i  FlllerlnE 

rblch  serves  to  connect  tliccylindern'ith  the  compressed 
ir  The  tip  of  th<.-  Berkefeld  is  connected  with  u  globe 
iceiver.  Tbe  tlitratiiin  can  then  be  carried  out  by  grav- 
y.  by  aspiration,  or  by  pressure. 
The  filtration  of  liquIdH  constitutes  an  exceedingly  im- 
ariAot  part  of  bacteriological  technique.  Ily  it9  means 
le  soluble  products  of  bacteria  may  be  separated  from 
le  solid  ceils.  In  this  way  ilie  toxlnn  of  many  patlio- 
inic  bacteria  are  prepared.  Again  it  is  by  tbe  altration 
-ocesstiiat  it  has  been  possible  tiidemnastrate  tbe  exist- 
iceof  tbeso-calledultra-mlcroscopic organisms.  'While 
c  common  bacteria  will  not  pass  through  a  Alter,  there 
e  a  number  nf  discaacs  in  which  the  cause  is  so  minute 
nt  it  will  go  through  the  Berkefeld,  and  at  times,  even 
rough  Uie  Pastel  I  r-Cliamtwrland  bougie.  Yellow  fe- 
r,  sheep  poK,  foot-and-mouth  disease,  contagious  pleu- 
-poeumoDin  of  cattle,  chicken  peat,  rinderpest,  liorse 
kness,  molluscum  contagiosum  ot  birds,  and  the 
losaic  disease  of  tobacco  "'^are  of  this  class.  Bo  also  ia 
It  of  rabies.  The  fact  that  a  given  IllttHte  inflects  is 
I  proof  that  the  cause  is  always  in  this  extremely  mi- 
te fonn.  It  may  be  that  the  r^  organism  is  relatively 
large,  as  in  the 
case  of  the  rat  try- 
nanosome,  and  yet 
Berliefeld  filtered 
cultures  of  this  will 
.  oft«n     infect    ani- 

7_Tjp-/  mala.     This  la  due 

K   ■■,  *  -to  the  existence  of 

-"     '     '  a  minute   stage  in 

..  ■      the  development  of 

"■^^^  the  orfraiiiBm.    It  is 

I  therefore  to  be  ex- 

1  pected     that     the 

y  pathogenic     pmtn- 

I  Eoa,    though    they 

H  themselves  may  be 

.    large,  mav  give  rise 
I   to  Ulteraute  aporo- 

fl.  SUrilUatinnby 
nieat*. — This  principle  is  appllcaMe  only  to  a  limited 
nt  to  nutrient  mt<lla.  The  addition  of  auch  sub 
CCS  «s  carbolic  acid  or  mercuric  chloride  will  serve 


I.  S,  3,  Rubticr  lingi; 


to  destroy  tbe  organisms  which  maybe  present,  but 
since  these  cnmpounda  cannot  be  removed  from  the 
medium.  It  follows  tliat  it  cannot  be  used  for  culture 
purposes.  A  few  substances  have,  however,  been  ustd 
with  tills  object  in  view.  Thus  if  chloroform  is  added 
to  milk  or  blood  serum,  and  is  allowed  to  act  long 
enough,  it  will  bring  about  ateritization.  The  reniaiu 
ing  cnloroform  can  finally  be  driven  od  by  means  of 

Kntle  heat  and  by  aeration.  Ether  has  been  used  in 
a  same  way,  and  indeed  this  is  a  useful  procedui-e 
lor  sterilizing  such  weak  cultures  as  those  of  cholera. 
Glycerin,  as  la  well  known,  la  added 
to  vaccine  with  the  object  of  deatroy- 
hig  the  common  pusproduciug  or 
ganisma  which  are  ao  ofteji  preaent. 
It  certainly  will  In  time  destroy  dll 
of  these  accidental  tmcteria,  but  un- 
fortunately pn)1onged  ezpoaure  of 
the  vaccine  virus  to  the  glycerin 
damages  it  as  well. 
Chemical  disinfection  of  drinking- 

ri  watera  baa  alao  been  propoaed.  eape- 
cially  in  connection  with  military 
operations.  For  this  purpose  vari- 
oua  aubatances,  auch  as  bromine  and 
tlie  organic  peroxides,  have  been  sug- 
gested 
In  the  latwratory  this  method  is 
rescrted  to  more  or  less  to  sterilize 
old  uaed  cultures,  teat  tubes,  and 
even  animals.  Five -per -cent,  car- 
bolic acid  or  0. 1-per-cent.  mercuric 
chloride  are  employed. 

The  IncvhatoT. — It  ia  custom- 
y  to  divide  bacteria  into  two 
rge  groups  — the  aapro)>hytlc 
id  the  puraaiiic — according  as 
to  whether  they  grow 
in    nature    on    dead 
matter  or  in  the  liv- 
.r.«.m     ,.«■-    .u...„«    <"£  ,  ^y-      Among 
AUkcliineuL     Globe   re-    tlie  latter  are  classed 
celver.    INutj.)  the    ilisease-  produc 

ing  bacteria.  In  gen- 
eral the  optimum  temperature  for  the  growth  of  the  sapro- 
phytic organiama  isatwut  8S°  C.  whereas  the  pathogenic 
biictcriu  luiivc  liest  at  the  temperature  of  the  body.     In 


.   (1074.  -  Berielew    : 


?io.  STIS,— Kocli'a  Incubator, 

order  to  supply  this  rrtiuircmint  it  is  necessary  to  use  an 
incubator  or  thermostat,  the  iemperaturc  nf  which  can 
he  maintained  without  variation  at  iiny  desired  level. 
Varioiia  forms  of  appiiratiis  iiave  been  devised  for  this 
purponc:  thiit  of  Eoch  is  shown  in  Fig.  SOTR.  Itcon- 
aista  of  a  double-walled  box  of  cupper,  the  aides  and  top 
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The  tmtij  '"^t'"'*f  of  cnhiTatioii,  •■  employed  by  Fu- 
teiir,  made  dm  of  bqnid  medw-    Under  Uieae  coodi-  1 
liooa  it  w>i  exceedinglj  dUDcult  to  obtain  pure  cult-  I 
urea,  and  iadMd  it  was  Urgely  *  matter  of  chance  and  I 
palienoe.     Suppose  that  a  gi*(ii 
liquid  coDlainatwo  kinds  of  bac- 
teria; in  order  to  leparate  theae 

•o  as  to  hare  a  ringle  cell  as  a         ^^^^— ^_— --^™.«, 
starter   for  tbe  pure   culture    it        iB^^^^^^^^B 
would   be   aeceamrj  wo  to  dDute 
tbe  liquid  that  iu  all  probabUitjr 
a   drop.   Of   a  cubic    cendmetrp, 

would  coDtain  but  one  celL     This      «=^^^^^^=^^= 
small    quantttj    would    tben    be 

taken  and  tnusferred  to  a  sterile      ^^^^^^^^^^^^^_ 
medium,  and  in  this  waj  it  would  ■ 

be  poMible  to  obtain  presomablj 
pure  culture*.  Fsiliue.  however, 
was  nocesBBiil?  frequent  and  the 
element  of  doubt  alwajs  remained. 
Tlie  introductioQ  of  tbeouiricnt 
gelatin  by  Koch  made  it  ponible 
lo  secure  pure  cultures  wiifa  the 
freatest  of  ease.     All  that  was 

neoenarj  was  to  iuoculate  the  Uouefled  gelatin  with 
tbe  mixture  of  bacteria,  and  after  tWough  agitation  so 
as  to  separate  each  cell  from  its  neighbor,  to  pour  tbe 
liqaid  on  to  tbe  surface  of  a  Blerile  plate.  Hie  gelatin 
now  solidifies  and  imprisons,  as  it  were,  tbe  separated 
cells.  Each  of  these  now  multiplies  and  reproduces  its 
Und ;  eveotuallT,  in  tbe  coarse  of  a  day  or  two,  a  small 
growth,  perhaps  of  the  size  of  a  small  piobtsd.  ap- 
pears.  Tbis  Is  called  a  colony,  and  since  it  is  derived 
from  a  single  cell  it  constitutes  a  pure  cultute.  Such  is 
the  principle  of  tbe  dilution  metbod  for  obtaining  pure 
cultures.  The  isolation  once  accomplished,  all  that  is 
necessary  is  to  transplant  the  colony  to  sterile  culture 
media  so  as  to  keep  up  the  growth. 

Tbe  trabtferring  of  bacteria  is  usually  done  by  means 
ufaplalinumwire.  Tlie 
wire,  wbicb  should  be 
about  two  inches  long 
and  fairly  stiff,  about 
No.  3t  in  size,  is  fused 
Into  the  end  of  a  glass 
" "  "■      According  lo  thi- 


oC  PitTsnttoa.    (Nott.i 


ritbe 


straight,  lient,  o 
is  provided  with 
a  loop  ax  fibowD 

in  Fig.  mm. 

At   times  a 
bunch    111    very 

ti  n  e  platinum 
wires     attatbed 


Hpread  t)i<-  ma- 
(criul  over  tin: 
surface  of  I be 
media.  A  giaiw 
rod  bent  at  right 

very  useful   for 

[bia    purprise. 

Pia.  SOSE.— PUtliiiim  Wlna.    The  Kcu»  cjiat 

pBsod  to  GIsM  Bod*.        ula  of   nickeled 

steel    via*     first 

employed  for  tbe  purpose  of  IraiiHplant- 

ing   bits  of  diphtheritic    membrane   lo 

the    culture    tube.      A   similar    spatula 

made  of  thick  iron  wire  is  extremfly  usC' 

ful  for  transferring  moulds  and  compaet    > 

growths,  such  as  that  of  actlnomyces. 

The  Nuttall  platinum  spear  is  particu- 


i  pipettes  wQl  be   understood  from 


"sr 


ralioQ  of  t 
5084. 

The  glass  tubing,  which  has  a  diameter  of  about  8  mm., 
is  cut  up  into  lengtbsof  about  twelve  inches.  BymcaM 
of  the  blast  lamp  a  slight  constriction  is  made  at  about 
two  inches  from  each  end.     This  serves  to  prevent  (be 


are  then  carefully  rounded  out  in  the  flame.  A  piece  of 
cotton  is  then  pushed  into  the  end  of  each  tube.  The 
tubes  thus  pret^red  (Fig.  5064,  a)  are  then  sterilised  in 
the  dr)-'heat  oven. after  which  they  may  bestowed  away 

Whenever  it  is  desired  to  make  a  pipette,  one  of  these 
tubes  is  heated  in  the  middle  in  a  blast  flaine,  and  when 
the  glass  has  thoroughly  softened,  the  two  halves  are 
aii&rt.     .\  relatively   wide,   thick-walled 


the  glasi 

slowly  d 


Fio.  MKi.'Kocb'a  LevelUnc 

capillary,  about  sixteen  inches  lone,  is  thus  oblained 
{Fig.  50S4.  A).  This  is  then  sealed  in  the  flame  in  the 
niiildle,  and  the  result  are  two  pipettes.  For  transferring 
larger  nuantities  of  liquid  a  bulb  is  blown  in  the  pi|ielle 
(Fig.  5084.  e).  This  Is  made  by  directing  a  narrow  blast 
fianiea^.'ainstlbe  tube,  which  is  at  the  same  time  mtatetl 
As  the  glass BofU'ns  (he  ends  ore  slightly  pushed  togelh>-r. 
so  as  to  form  a  thick  ring  of  glass.  Tbisia  repeat^  once 
or  twice.  Finally  a  large  blast  flame  is  tiimed  on.  aud 
when  tbe  tbickeDcd  gla,ss  is  perfectlr  soft,  the  end  is 
linmglit  into  the  mouth  and  the  bul>)  is  blown.  The 
glass  slioLild  be  rotated  during  tins  operation,  and  in  fact 
in  all  work  of  this  kind. 

To  use  a  pipt-tle.  tbe  mouth  end  should  first  be  rolled 
for  a  few  seconds  in  a  flame  so  as  lo  insure  sterililT :  tbe 
■:iipillary  end  is  tben  scratched  with  a  tile  and  the'  tip  is 
broken  off.  after  which  the  capillary  is  llamed.  As  soon 
as  the  tube  has  cooled,  which  fact  can  be  ascertained  by 
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were  soon  perfected  wbereby  It  was  powdble  to  make 
Petri  plates  In  hydrogen. 

Ooe  or  the  earliest  attempte  in  this  direction  waa  Uiat  ! 
of  BIQcliBr,   wlio    mode   use  of   a  funnel  which  was  I 


no.  son.— Botkln's  AnwMui  loT  PlaU  Cultar 

weighted  with  lead  and  inverted  over  the  plates  in  a 
larger  diah.  Air  was  excluded  by  means  of  glycerin 
water.  Hesae  inverted  a  gloss  vessel  in  a  circular  trough 
filled  with  mercurj,  Liborius  used  a  copper  bell  Jar 
which  was  compressed  agalust  a  rubber  gasket  by  means 
of  set  screws ;  others  made  use  of  bell  jars  iuverted  upon 
a  ground  glass  surface.  In  many  respects  the  Botkin 
apparatus  is  useful.  It  is  shown  In  Pig.  0093.  It  con- 
sists of  a  metal  rack  on  whtcb  are  placed  the  Petri  dishes. 
This  is  set  in  a  large  outer  dish  which  contains  about  an 
inch  of  liquid  petroleum.  A  bell  jar  is  inverted  over  the 
stand.  The  inflow  and  outQow  tubes  are  of  rubber  stiff- 
ened byacopper  wire  on  the  Inside.  After  the  hydrogen 
has  been  passed  for  a  sulBcient  length  ol  time,  the  tubes 
are  withdrawn  and  the  apparatus  Is  then  set  aside. 

The  Novy  apparatus  shown  in  Fig.  6094  leaves  little 
to  be  desired.  The  hollow  stopper  has  two  perforations, 
one  of  which  is  connected  with  a  glass  tube  which  ex- 
tends almost  to  the  bottom  of  the  bottle.  In  the  case  of 
the  plate  apparatus  the  tube  may  be  continued  by  means 
of  a  piece  of  rubber  tubing.  A  perfect  seal  is  obtained 
by  simply  turning  the  stopper  through  an  angle  of  90°. 


inoculated  in  the  usual  way.  The  cotton  plug  la  then 
cut  off  square,  and  by  means  of  a  pair  of  cmcible  tongs 
the  tube  is  lowered  into  the  bottle.  It  is  advisable,  If 
.)  by  par 
A  single  jar  can  be  Sfled  ii 
large  number  of  tubes  containing 
either  solid  or  liquid  media.  The  stopper  is 
then  put  In  place  and  the  apparatus  connected 
with  a  hydrogen  generator.  When  the  gas  has 
passed  for  a  sufflcrent  length  of  lime  the  buttle  Is 
closed  by  giving  the  stopper  a  turn.  As  will 
be  seen  this  Jsr  can  be  used  likewise  for  the 
pyrogallate  method. 

The  plat«  apparatus  shown  in  Fig.  BOW,  B, 
consists  of  two  parts.  The  inner  dimenaiouB  of 
the  lower  part  are  13  x  12  cm.  The  Petri  plates 
are  stacked  into  this  compartment.  The  flanges 
are  covered  with  a  mixture  of  beeswax  and 
olive  oil  (1:4).  The  two  parts  are  then  brought 
together  and  a  rubber  band  is  slipped  over  the 
outer  edge  of  the  flanges.  Two  or  three  clamps 
or  small  vises  are  now  applied.  The  Jaws  of 
these  should  be  covered  with  a  piece  of  rubber 
tubing.  Gas  is  passed  as  in  case  of  the  battle, 
and  at  the  conclusion  of  this  operation  the  stopcock  Is 
given  a  turn  so  as  to  seal  the  apparatus. 

The  other  modlQcation  (Fig.  5094,  (7)  has  a  special 
stopper,  which  enables  it  to  be  used  for  vacuum  cult- 
ures. It  can,  however,  be  employed  equally  well  for 
hydrogen  cultivation.  Moreover,  luth  forms  of  the  plata 
apparatus,  as  well  as  the  bottle,  can  be  used  for  the  pyro- 
^lato  method. 

8.  Abtorption  of  Ozygen. — The  most  convenient  absor- 
bent for  this  purpose  is  an  alkaline  solution  of  pyrogallic 


tube  is  provided  with  a  closely  fitting  rubber  stopper. 
On  the  bottom  of  the  tube  is  placed  about  a  gram  of 
pyrogallic  acid  and  a  suitable  support.  The  tube  con- 
taining the  nutrient  medium  la  iuoculated  in  the  usual 
way  and  placed  on  this  support.  Finally  10  c.c.  of  a. 
ten-per-cent.  solution  of  potassium  or  sodium  hydrate  Is 
added  from  a  pipette,  as  rapidlyas  possible,  and  the  tube 
Is  then  quickly  closed  with  the  stopper. 

As  mentioned  above,  the  Novy  apparatus  can  be  em- 
ployed for  the  pyrogailate  method.     In  tlie  case  of  the 


for  Anaerotxa. 


n  *l[h  special  slopooek  lor 


The  bottle  (Fig.  5094,  A)  is  made  in  two  sizes.  8  x  16  I 
and  lO  X  20  cm,,  which  dimensions  do  not  include  the 
neck.     A  picccof  cotton  should  be  placed  on  the  bottom. 

The  ordinary  test  tubes  containing  any  medium  are 


jar  a  wide  tube  is  Introdured  which  contains  about  3  gm. 
of  the  acid.  After  the  culture  tubes  have  all  been  In- 
serted, about  30  c.c.  of  a  twenty -fivc-per-cent.  solution 
of  sodium  hydrate  is  introduced  into  the  pyrogallate  tube 
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rom  a  pipette,  and  the  stopcock  is  then  inserted  as 
uickly  as  possible  and  turned.  In  the  case  of  the  plate 
pparatus  a  crystallizing  dish,  about  10  cm.  in  diameter 
nd  about  2  cm.  hieh,  is  placed  on  the  bottom,  and  about 
gm.  of  pyroffallic  acid  added.  A  couple  of  strips  of 
lass  are  then  ^ced  on  top,  and  on  these  are  stacked  the 
etri  dishes.  Twenty -fl  ve  cubic  centimetres  of  the  strong 
allcafi  are  introduced  in  the  manner  just 
mentioned,  after  which  the  top  is  put 
into  place,  the  clamps  and  the  rubber 
band  are  applied. 

Wright's  method  will  be  found  to  be 
very  useful  for  occasional  cultures.  The 
cotton  plug  is  cut  off  square  and  pushed 
down  about  1  cm.  into  the  tube.  The 
plug  is  made  of  absorbent  cotton.  It  is 
then  moistened  with  about  4  c.c.  of  a 
strong  solution  of  pyrogallic  acid,  after 
which  about  the  same  volume  of  strong 
sodium  hydrate  (1:2)  is  added.  The 
tube  is  closed  as  rapidly  as  possible  with 
a  tight-fitting  rubber  stopper.  Obvi- 
ously, solid  pyrogallic  acid  may  be  used. 
It  will  be  seen  that  the  pyrogallic- 
acid  method  is  extremely  convenient 
and  very  simple,  requiring  a  minimum 
of  time  and  expense.  The  method  is 
also  applicable  for  the  Jumging-drop 
examination  of  anaerobic  bacteria.  A 
drop  of  alkali  and  of  the  acid  can  be 
pla^d  on  the  side  of  the  concave  slide. 
After  the  cover  is  in  place  the  slide  can 
be  tilted  so  as  to  bring  the  two  liquids 
together.  A  special  slide  for  this  pur- 
\  pose  was  devised  by  Braatz  (Fig.  6096). 
The  hanging  drop  is  made  and  placed 
over  the  well.  The  flat  flask  contains 
the  pyrogallic  acid  and  communicates 
with  the  space  below  the  drop.  Strong 
alkali  is  finally  added  and  the  flask  is 
closed  with  a  stopper.  Pyrogallic  acid 
can  also  be  employed  in  connection  with 
Hiirs  ^^ hanging-block"  culture.  An- 
other apparatus  for  anaerobic  hanging 
drops  is  that  of  Etihne.  It  is  very  ser- 
j.  vioeable  and  can  be  used  for  either  the 
«^    gas  or  pvrogaliate  process. 

4.  Etrhatt*tion  of  Air, — Pasteur  em- 
ployed U-shaped  tubes,  from  which  the 
air  was  removed  bv  means  of  an  air 
5005^^^.  pump.     Gruber  applied  the  principle  to 
u»\ieSo3!**^"  tJ*6  tube  culture.     He  used  a  stout  glass 
tube,  which  was  provided  with  a  stop- 
,  through  which  passed  a  short  glass  tube  by  which 
Dcctiou  was  made  with  the  air  pump.    The  test  tube 
;  constricted  just  below  the  stopper  so  as  to  facilitate 
subsequent  sealing  process.    The  tube  was  filled  in 
usual  way  with  the  nutrient  medium  and  inoculat- 
It  was  then  connected  witli  the  pump,  and  as  soon 
he  air  was  exhausted  the  tube  was  sealed  at  the  con- 
Mion.     The  plate  apparatus  sliown  in  Fig.  5004,  C.  is 
nded  for  vacuum  as  well  as  gas  or  pyrogallate  cult- 
(.     It  can  be  used  for  tube  or  plate  cultures. 

Mired  OfUtures.^This  method  of  cultivating  anae- 
c  bacWria  corresponds  to  the  way  in  which  these  or- 
isniB  grow  in  nature.  If  Uie  anaerobe  is  planted 
tlier  with  an  aCrobe,  the  latter  will  consume  all  the 
i^en  in  the  immediate  neighborhood,  and  as  a  result 
Virme robe  will  grow.  Thus.  if. the  tetanus  and  hav 
11  i  are  planted  at  the  same  time  into  a  tube  of  bouil- 
they  will  both  develop.  Other  aerobic  bacteria, 
i  as  tlie  Bacillus  prodigiosus  and  Proteus  vulgaris, 
Ih"  used  for  Uie  same  purpose. 
(■Httivatian  in  ^•r.—This  of  course  is  apparent 
f  T  than  real.  If  a  tube  of  glucose  gelatin,  preferably 
rrd  -with  litmus,  be  inoculated  with  an  anaerobe  and 
I  set  aside  in  the  incubator,  an  abundant  growth  will 
:lop  (Novy*8  metliod).    Similarly,  when  deep  stab 


cultures  are  made  of  the  anaerobes,  it  will  be  found  quite 
frequently  that  the  water  of  condensation  on  the  top  of 
the  medium  is  cloudv  from  the  growth  of  the  germs. 
The  explanation  in  the  one  case  is  that  air  is  excluded 
partly  by  the  viscosity  of  the  liquid  and  partly  by  the 
evolved  eases.  The  gas  formation  accounts  for  the 
growth  of  the  germs  in  the  water  of  condensation.  The 
culture  in  glucose  litmus  gelatin  is  by  far  the  simplest 
way  of  growing  anaerobes.  Moreover,  the  cultures  thus 
obtained  retain  their  vitality  for  many  years.  In  some 
cases  the  author  has  recovered  cultures  from  tubes  five 
and  six  years  old. 

CoUodium  Sae$. — This  method  of  cultivating  has  been 
used  extensively  by  the  Pasteur  School  for  exalting  the 
virulence  of  bacteria.  The  underlining  idea  is  to  grow 
the  organisms  in  the  peritoneal  cavity  of  an  animal,  and 
under  such  conditions  that  the  waste  products  of  the 
germs  will  be  removed,  an  abundant  supply  of  nutrient 
material  furnished,  and  the  germs  themselves  protected 
against  the  action  of  phagocytes.  This  is  accomplished 
by  enclosing  the  bacteria  m  a  hermetically  sealed  sac,  the 
walls  of  which  are  permeable  to  the  waste  products  of 
the  germs  and  to  the  soluble  proteids  of  the  peritoneal 
fluid.  Several  Russian  workers  have  emploved  for  this 
purpose  the  inner  lining  membrane  of  reeds,  but  the  best 
procedure  is  to  make  the  sacs  of  collodium.  Various 
methods  have  been  devised  for  the  rolling  of  the  sac,  but 
undoubtedly  the  best  and  simplest  is  t£kt  perfected  in 
the  author's  laboratory  bv  Gk)rsline. 

The  rolling  tube  employed  for  making  sacs  is  about 
twelve  to  fifteen  inches  long,  and  of  any  width  that  may 
be  desired.  For  ordinary  purposes  a  width  of  half  an 
inch  is  sufficient.  One  end  of  this  tube  is  rounded  off 
like  a  test  tube,  and  has  a  2  mm.  opening  at  the  tip. 
This  opening  is  first  closed  with  collodium  either  bv 
touching  it  with  the  cork  which  has  been  covered  with 
the  solution,  or  the  collodium  may  be  applied  with  the 
finger.  Care  must  be  taken  to  see  to  it  that  the  collo- 
dium does  not  get  inside  of  the  tube.  In  a  few  seconds 
the  layer  is  dry  enough  to  go  ahead. 

The  collodium  used  is  the  United  States  PharmacopcRia 
solution,  which  by  exposure  to  the  air  has  been  concen- 
trated by  one-third  or  one-half.  It  should  be  perfectly 
clear,  and  if  not  it  must  be  filtered  through  cotton  by 
the  aid  of  a  pump.  The  collodium  can  be  kept  in  a 
glass-stoppered  cylindrical  vessel,  such  as  is  used  for  the 
collection  of  blood.  The  collodium  is  inclined  till  it 
comes  within  a  few  inches  of  the  opening. 

The  rolling  tube,  with  the  opening  freshly  closed,  is 
dipped  in  the  collodium  and  rolled  several  times  in  the 
liquid.  It  may  be  rolled  so  that  only  the  lower  side  of 
the  tube  touches  the  collodium.  If  the  sac  is  to  be  very 
thin  it  is  sufficient  to  roll  the  tube  but  two  or  three  times, 
after  which  it  is  raised  from  the  liquid  and  rolled  in  the 
ether  atmosphere  in  a  horizontal  position  till  the  collo- 
dium has  set.  If  the  layer  is  not  thick  enough  the  tube 
can  be  returned  to  the  collodium,  but  care  must  be  taken 
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to  avoid  the  formation  of  air  bubbles.  The  coated  tube 
is  finally  rolled  in  the  air  until  it  has  reached  the  proper 
consistence.  This  can  be  ascertained  by  touching  the 
thickest  part  with  the  finger.  The  collodium  layer 
should  be  rather  firm.  The  tube  is  then  immersed  in  dis- 
tilled water  for  a  minute  or  two.  If  the  collodium  is  not 
sufficiently  hard,  it  will  cloud  or  become  milky  on  con- 
tact with  the  water.  It  should  remain  perfectly  clear, 
and  when  finished  a  thin  sac  placed  in  water  is  almost 
invisible. 
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To  dttacli   tlii;  snc   the  tube  ia  flUed   with   diBtilled 
water,  atid  by  blowing  iDto  the  opeo  end  the  waier  can 
be  forcud  through  the  opening  b«low  tiod  upward   be- 
tween the   sac  Bud   the   tube.     By  slight  nianipulatioD 
with  the  flDgt'i'H  the  detachment  can  l^  effected  i^d- 
ilv  OD  all  sides.    The  free  eml  ia  then  trimmed  square, 
alter  which  the  sac  is  placed  in  distilled  water,  where 
!t  remains  until  it  is  ready  to  be  attached  to  the  glass 
tube. 

An  ordinary  test   tube  having  a  diameter  slightly 
leas  than  the  sac  is  coustrici«d  in  the  blast  flame  at 
about  two  inches  from  the  end.     A  scratch  is   then 
made,  about  a  half  an  inch  below  tlie  constiiction, 
witb  a  diamond,  and  with  the 
aid  of  a  hot  rod  the  eml  is  re- 
moved.    The  resulting  tube  has 
the  form  shown  in  Fig.  6097,  n. 
The  cut  end  shoulil  he  rounded 
in  the  Hame  so  as  to  remove  the 
sharp  edge. 

The  inside  of  tiie  neck  nt  the  ^'"^  S<«8— »srli 

sac  is  dried  by  means  of  filter 

¥iper,  after  wiiich  tlie  end  of  the  tube  ia  inseited. 
his  can  be  done  more  easily  if  the  end  of  the  tube  is 
previously  dipped  in  alcohol.  The  next  step,  that  of 
shrinking  the  sue  upon  tlio  tube,  is  very  important  and 
requires  care.  Most  of  the  shrinking  ia  done  by  rotating 
the  tube,  in  a  liorizonlitl  position,  some  distance  above  a 
small  spare-flame  burner.    In  this  way  the  collodiuiu  can 


days  or  even  for  several  montbs.    To  remove  it  the  ani- 
mal is  killed  with  gas.     The  aac  Is  freed  from  the  adbe- 
eioDS  and  traDsferrMl  to  a  sterile  test  glass  witb  the  glaas 
end  downward.    By  means  of  a  hot  rod  an  opening  la 
burned  Into  the  end  of  the  sac,  and 
through  this  tbe  contents  are  removed 
by  means  of  a  drawn-out  tube  pipette. 
When  large  sacs  are  to  be  inserted  into 
an  animal  it  is  advisable  to  strengthen 


contract  down 
upon  tile  glass, 
but  the  opera- 


distance  above 
the  flame, 
otherwise 
there  is  danger 
of  igniting  the 
sac.  The  ad- 
hesion is  ren- 
dered more 
complete      b  y 

tion  of  a  hot 


ovy.) 


closely  as  p 

ColUnUum    Sac*    sible   over  I 

glass  neck,  a 

fliis  in  turn 


covered  with  a  layer  of  collodi 
the  appearance  shown  in  Fig.  50B".  ft.  Thy  linishcd  sac 
la  now  Ulled  will)  distilled  water  and  placed  in  a  test  tube 
on  foot,  which  also  contains  wakr  (Fig.  5097,  c).  and  the 
whole  is  sterilized  by  steaming  in  an  autoclave  for  half 
an  hour  at  110°. 

When  the  sue  is  to  be  used,  the  water  is  removed  from 
tbe  in^dc  by  means  of  a  drawn-out  pipette  and  refilled 
in  like  manner  with  bouillon  which  has  been  inoculated 
with  the  organism  to  Im;  tested.  The  threaded  part  is 
then  wrapped  in  a  piece  of  sterile  Alter  paper,  for  con- 
venience lu  handling,  and  the  constriction  is  sealed  iu  a 
sharp-pointed  flame.  The  sealed  sac  is  then  placed  iu  a 
sterile  test  ^lass. 

The  rabbit  or  guinea-pig  which  ia  to  receive  the  sac  is 
now  attached  to  a  holder  and  the  hair  Is  removed  from 
the  abdomen.  The  field  of  the  operation  is  thoroughly 
washed  with  lysol  or  mercuric  chloride.  After  the  ani- 
mal is  aniEStbetized  an  incision  Is  made  in  the  abdotidnal 
wall,  and  througli  this  the  sac  is  introduced  into  tlic  peri- 
toneal cavity.  The  incision  is  then  sewed  up  and  covered 
witb  cotton  and  a  little  collodium. 

The  sac  is  allowed  to  remain  in  the  animal  for  a  few 
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these  by  placing  within  a  perforated  glass  tube  as  shown 
in  Fig.  6097,  e,/. 

The  collodium  sacs  can  be  used  not  only  as  juat  de- 
scribed, but  also  with  marked  advantage  for  dialyzing 
experimenta.  For  this  purpose  the  saca  can  be  made  an 
inch  or  more  In  diameter  and  twelve  or  fifteen  inches 
long.  The  thin  collodium  membrane  is  considerably 
more  permeable  than  parchment  paper. 

Inoculation  of  Ahiuals. — According  to  the  nature 
of  the  experiment  these  are  made  with  pure  or  impure 
cultures  of  bacteria,  or  with  the  chemical  producta  elabo- 
rated by  tliem.  The  use  of  impure  mat«rial  is  met  with 
in  diagnostic  work.  Thus  in  suspected  glanders  the  dis- 
charge is  introduced  into  animals  in  order  to  ascertain  if 
the  bacilluB  of  glanders  is  present,  llie  aame  Is  often 
done  In  tuberculosis,  pneumonia,  bubonic  plague,  an- 
thrax, tetanus,  rabies,  etc.  In  all  these  experinient«  the 
animal  serves  aa  a  plate,  since  it  eliminates  all  the  sapro- 
phytic bacteria  which  may  be  present  in  the  original 
materialandallowsthe  disease- producing  ones  to  develop 
in  pure  or  almost  pure  cultures.  The  inoculation  with 
pure  cultures  is  made  to  test  their  identity,  to  study 
their  effects  upon  animals,  and  t«  ascertain  tbe  diverse 
means  of  infection,  and  for  purposes  of  immunization. 
The  inoculation  with  the  chemical  products  serves  to  as- 
certain the  presence  of  poiaonous  substances,  or  to  pro- 
duce vaccines  or  anti- 


Fin,  sees.— Graduated  CrUiMlsr  for  InlecOiui  Uqalds.    (Nott J 

graduated,  the  narrow  end  of  which  connecla  with  tbe 
newlle  while  the  upper  end  fits  into  tbe  metal  collar  of 
a  rubber  bulb.  The  advantace  claimed  is  that  the  cyl- 
inder and  needle  can  be  effectively  sterilized  by  ilry 
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7.  Jntrarranial Iigeeticn. — Tliismetbod  waafntToduced 
bj  Pasteur  as  a  mesos  of  aurely  Infecting  bd[[db1b  with 
imbies.    The  procedure  1«  followed  out  wben  iDocuUtiog 
snimai.  otttier  toT  dingiio- 
the  purpose  of 
:  the  vBCcloe  for 
bia.     It  in  UBu 
tlacd  OD  rabbits 
lea  -  pigs.       The 
m    betweeD    the 
rard    is    shaven 
cteau  and  dis- 
infected.     An 
incisioD  about 
an  inch  lonf  is 
then     made. 
The     Pasteur 
School  apply  a 
hand  trephiiie, 
and    mahe  an 
opening   into 
no.  filW.— InnnimFnlSlerlllier.    (Notj.)         the  skull.       A 

small  trephine, 
operated  by  a  dental  engine,  la  much  more  convenient. 
In  the  absence  of  either  an  opening  may  be  made  into 
the  skull  with  a  stout  scalpel.  By  means  of  a  hypoder- 
mic syringe  a  few  drops  of  the  brain  or  cord  suspension 
are  then  introduced  under  the  dure.  At  times  the  injec- 
tion is  made  into  the  brain  proper.  <n  which  case  it  is 
apoken  of  as  intracerebral.  After  the  injection  a  sut' 
ure  or  two  Is  applied,  and  the  wound  Is  covered  with 
collodium  and  cotton. 

S.  Intra-ocular  Injection.— Gxaiae  Is  first  applied  to 
the  eye,  after  which  this  Is  fixed  with  forceps  and  tl)e 
malerial  injected  into  the  anterior  chamber.  If  desired, 
an  opcnlnK  can  be  made  with  a  cataract  knife  or  narrow 
scalpel  and  Uic  solid  material  can  be  introduced  in  this 

9.  Injeetion  into  the  Lj/mp/utfieii. — This  is  usually  made 
by  introducing  the  luateriul  into  tlic  testicles. 

lU.  Retpirntory  Jiifeetion. — While  the  preceding  meth- 
ods may  be  looknl  upon  as  wound  inoculations,  this  con- 
cerns Itself  as  nearly  as  possible  with  duplicating  the  natu- 
ral infections  along  the  respiratory  tract.  The  direct 
tnctiiod  consists  in  causing  the  animal  to  inhale  the  Hnely 
divided  material,  which  can  be  readily  done  by  means  of 
an  atomizer.  Anotlier  procedure  may  becallcd  llieintra- 
tToehtal  iojectiriu.  This  is  carried  out  by  making  au 
opening  into  Ihc  trachea,  and  through  this  introducing 
the  infectious  agent. 

11.  AliiMiitary  Ii\feetitni. — Since  water  and  food  serve 
to  introduce  the  pathogenic  agent  of  many  diseases  Into 
man  and  animals,  it  is  necessary  at  times  to  resort  to  a 
similar  method  of  infection.  The  animal  may  receive  the 
infectious  agent  in  waler,  milk,  or  In  solid  food.     Thus 
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bread  may  Ix?  soaked  In  a  bouillon  culture  of  the  orf>an- 
Ism.  At'otlier  timc^lt  maylw  necessary  to  intmduce  (he 
material  into  the  stomarli  by  means  of  h  ruhliertuhe.  In 
order  to  prevent  the  animal  from  biting  the  tuV.  it  is 
well  to  pass  It  tlirough  a  perforated  cork  or  plug  of  soft 
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wood.  Under  exceptional  condittons  a  laparotomy  may 
be  made  and  the  material  injeclcd  into  the  inteatiDes. 
This  is  spoken  of  as  the  iidradvadaud  injection. 

Obtervitioa  and  Autoptg  of  It^tettd  AnimaU. — Tbe 
matter  of  suitable  caging  of  animals  has  already  been 
touched  upon.  Attention  may  be  called  to  the  need  of 
daily  observations  of  the  infected  animals,  so  as  to  note 
the  symptoms  manifested.  The  animals  must  have 
plenty  of  food  and  drink,  and  must  be  kept  In  as  clean  a 
condition  as  possible.  Their  weight  and  temperature 
should  be  taken  dally,  for  in  this  way  the  best  informa- 
tion can  be  gained  as  to  tbe  pbyd(»l  condition  of  tlie 
animals. 

When  the  animal  dies  it  should  be  autopsled  at  once, 
or  else  It  must  be  put  aside  in  an  icebox.  The  need  of 
Immediate  examinatioD  ts  shown  in  some  of  tlie  ttypaiw- 
somatic  infections,  as  nagana  and  caderas.  where  the  or- 


to  tbe  invasion  of  the  organs  of  the  cadaver  by  tbe  intes- 
tinal bacteria,  in  which  case  tbe  search  for  the  spedfic 
germ  is  rendered  more  difficult,  if  not  impossible. 

The  animal  is  prepared  for  autopsy  by  being  placed  on 
Its  back  and  tacked  down  ou  a  board.  A  convenient 
board  of  tbis  kind  Is  one  which  is  about  84  by  64  cm., 
and  has  a  raised  border.  Tbe  cracks,  if  any,  Ediould  be 
UUed  with  pamffln. 

After  tbe  animal  is  laid  out,  tbe  lialr  should  be  thor- 
oughly moistened  with  mercuric  chloride  soluticHi.     The 


necessary  instruments  ci 
lizer.  such  as  is  shown 
such  an  arrangement  the  instruments  may  be  sterilized 
by  beating  directly  In  the  fiame,  but  this,  of  course,  in- 
jures them.  A  searing  iron,  several  dr«Kn-out  pipettes 
and  sterile  dislies,  as  well  as  the  necessary  media,  uiould 
be  conveniently  on  hand 

With  a  sterile  scalpel  an  Incision  is  made  along  the  en- 
tire length  of  Ihe  body  from  the  neck  to  tbe  pubis.  lat- 
eral IhclKlons  are  thon  mode  In  the  direction  of  each  of 
the  extremities,  and  tlic  two  large  flaps  thus  resulting 
are  turiu-tl  tuck.  The  condition  of  the  subcutaneous 
tissue,  tbe  presence  of  oedema,  bloody  effusions,  enlarged 
lymphatic  glands,  etc.,  are  notetl.  The  glands  or  por- 
tions of  the  tissues  may  he  transferred  by  means  of  ster- 
ile instruments  to  a  st^'rile  dish.  Cover-glass  smears  or 
stn-aks  can  be  made  and  examined  either  at  once  or  later. 

ThcabilomlnHl  an<l  tlionicic  cavities  are  usually  opened 
al  Ihe  same  time.  The  nltdnmlnal  wall  In  the  lower  part 
of  the  Itody  is  slightly  raised  and  nicked  with  sterile  scls- 
sors:  (hen' the  lower  blade  is  inserted  and  the  Incision 
prolonged  upwani  to  the  diaphragm.  Tbe  ribs  are  then 
cut  as  low  <loH-n  as  possible,  and  the  wedge-shaped  piece 
of  the  wall  of  tlie  thorax  Is  remove<l.  The  condition  of 
botli  cavities  and  of  the  organs  is  carefully  noted. 
Oovcr-glasR  streaks  iire  made  frttm  the  peritoneal  surfaces 
nnd  from  the  cut  surfaces  of  the  organs,  and  examined 
either  at  once  or  later.     Anv  fluid  wliich  is  present  in 
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the  cavities  may  be  transferred  to  sterile  tubes  by  metuH 
of  tbe  pipett«. 

Cultures  should  alwsjs  be  mode  from  an  Intact  organ. 
For  this  purpose  It  is  cut  open  with  sterile  scissore,  and 
a  piece  of  the  pulp  removed  on  a  sterile  wire,  or  by  the 
aid  of  a  Nuttall  spur  or  spatula  (Pig.  6068).  The  neart 
blood  is  usually  given  preference  for  culture  purposes. 
The  pericardium  should  be  opened,  after  whicn  the  sur- 
face of  the  heart  Is  seared  with  a  hot  iron.  An  incision 
Is  then  made  into  tbo  ventricle,  from  ivhlch  tbe  blood  can 
be  removed  by  the  aid  of  a  looped  wire.  The  beat  way 
of  removing  the  heart  blood  is  by  means  of  a  sterile  Pas- 
teur bulb  pipetie.  The  end  of  this  is  broken,  Qamed,  and 
when  cool  It  is  Inserted  into  the  heart,  and  by  suction  the 
blood  Is  drawn  up  Into  the  pipette.  Tbe  contents  of  tbe 
tube  can  then  be  used  to  inoculato  culture  media  or  for 
making  blood  streaks. 

After  the  autopsy  the  animal  should  be  placed  in  a  ves- 
•el  and  steamed  or  autoclaved,  and  eventually  burned. 
The  board  should  be  washed  with  mercuric  chloride, 
and  all  instruments  and  utensils  should  be  sterillEed 
by  steaming.  Throufcliout  the  autopsy  can:  must  be 
taken  to  prevent  infection,  either  by  scattering  tbe 
material  on  the  floor  or  bj  ita  being  carried  away  by 

ExAHiNATiDN  OF  Bacteria. — In  order  to  gain  some 
deflniteiofonnatiun  regarding  the  bacteria  which  develop 
on  the  nutrient  media,  or  in  the  animal  body,  recourse 
must  be  bad  to  the  microscope.  The  organlsnis  niay  be 
examined  in  the  living  condition  or  In  stained  prepara- 
tions. The  former  procedure  Is  resorted  to  so  as  to  learn 
ail  tliat  Is  possible  regarding  tbe  living  cell:  its  form, 
size,  color,  granulations  if  any.  motion,  grouping  of  the 
cells,  presence  of  spores,  etc.  Such  facts  are  ascertained 
by  malting  a  preparation  in  which  the  bacteria  will  con- 
Unue  to  live  for  some  time, 

Ltving  Baeteria. — 1,  The simpiust  procedure  fstoplace 
a  drop  of  tlie  bacterial  liquid  on  a  slide,  after  which  the 


orientation,  but  it  has  certain  drawbacks,  chief 
which  is  the  fact  that  evaporation  takes  place  alon^  the, 
edge  of  the  glass,  and  as  a  result  currents  are  established 
In  the  liquid.  Such  currents  tend  to  interfere  with  the 
observation  of  imy  one  orgauism  or  group  of  cells. 
Again,  a  preparation  of  this  kind  cannot  be  kept  under 
observation  fur  any  length  of  time  on  account  of  the 
desiccation  which  soon  takes  place. 

8.  The  examination  in  a  hanging  drop,  as  it  Is  called, 
obviates  the  difficulties  mentioned.  A  rather  thick  slide 
with  a  concave  well  is  nsi'd  (Fig.  510Q)  A  ring  of  vase- 
Hne  Is  spread  aroiiiiil  the  cilge  of  tills  well.  A  clean 
cover  gloss.  alHiut  Uircc-fourtlisof  an  inch  in  diameter,  ts 
placed  on  the  table,  and  a  drop  of  wati/r  fs  applied  to  the 
middle  by  means  of  a  looned  platinum  wire.  It  Is  desir- 
able that  the  drop  sboulu  spread  out  fiat,  and  if  it  does 
not  it  is  because  the  cover  glass  is  not  clean.  Tlie  drop 
of  water  is  then  inoculated  with  a  little  of  the  culture. 
Just  enough  material  Is  added  so  that  tlie  liquid  Issligbt- 
ly  cloudy.  The  vaseline- ringed  slide  is  then  inverted 
and  brought  down  upon  the  cover  glass.  The  prepara- 
tiOD  is  turned  over.  and.  if  need  tie,  pressure  applied  to 
the  border  of  the  glass  so  as  to  have  an  air-tight  tiang- 
Ids  drop.  Un<ler  these  conditions  evaporation  <loeB  not 
t^e  place,  and  consc<iui-nlly  the  specimen  may  be  ex- 
tunlDM  for  boure.  If  necessary,  without  any  Interference 
by  currents  due  to  evaporation.  Aa  mentioned  above, 
this  method  can  be  used  for  tbe  cultivation  of  bacteria, 
and  thus  their  growth  and  multiplication  can  be  followed 
out.  In  that  case  it  is  necessaiy  to  use  a  flamed  cover 
glass  and  a  sterile  liquid. 

Instead  of  the  concave  slide  a  so-called  well  slide  can 
be  used  (Fig.  .1106)  This  fs  essenthiUy  a  square  bit  of 
glass  with  a  eimilar  opening  which  is  cemented  to  an 
ordinary  glass  slide,  and  the  banging  drop  is  then  msde 
]d  the  manner  described. 

One  disadvsntage  in  I'itber  method  lies  in  tbe  fact  that 
the  drop  Is  more  or  less  convex,  and  coasequeotly  when 
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using  higher  powers  it  Is  dlfBcult  to  examine  tbe  deeper 
portions.  This  difilcultv  can  be  overcome  by  employing 
tbe  Ranvier  slide,  whidi  has  a  circutar  trough,  ana  the 

Enrtion  within  the  circle  is  ground  down  so  that  its  level 
about  0. 1  mm.  below  that  of  the  slide.     When  a  drop 
of  liquid  is  placed  within  tljc  circle  and  covered  with  a 
cover  glass,  the  liquid  spreodsout  into  a  thin  layer,  every 
part  of  which  can  be  examined  under  the  mlcroscapo. 
A  ring  of  vaseline  is  placed  along  the  edge  so  aa  to  pre- 
vent evaporation.     By  flaming  Oie  slide  and  cover  slip 
and  using  sterile  liqiud 
the  preparation  can   be 
otwerved      for      several 
days  if   need   be.     This 
method  is  especially  to 
be     recommended     for 
studying  trypanoaomes. 
malaria  parasites,  etc. 

8ta  ijiini/of  Baeteria.  — 
In  order  to  obtain  good 
stains  it  is  necessary  to 
iiave  good  clean  cover 
glasses.  Tbe  cover  slips, 
as  purcliased  in  the 
market,  are  unfit  for  use 
until  they  have  been 
cleaned.  One  method  of 
doing  this  is  to  heat  tbe 
slips  In  a  beaker  with 
concentrated  sulphuric 
acid  and  potassium  bi- 
chromate. The  cover 
glasses  are  then  washed 
m  running  water,  after 
which  they  nre  kept  In 

alcohol.      Another    pro-  *  b.  «. 

cedure  which  gives  very  Fio.  GI07.-<Xiver-|[l 
satisfactory  results  is  Xr  '■""-'■■■  "■  """ 
soak  tbe  cover  glasses 
first  in  alcohol,  after  which  they  are  wiped  with  soft, 
washed  linen,  placed  In  an  Esmarch  dish  and  heated 
in  a  dry-heat  sterilizer  at  alxiut  300°  for  an  hour  or  two. 
This  high  heat  completely  destroys  the  organic  matter 
that  may  be  on  the  glasses.  A  cover  glass  Is  not  clean 
if  a  small  drop  of  water,  when  spread  over  the  surface, 
does  not  remain  even  but  gathers  Into  droplets. 

Several  kinds  of  forceps  liavc  been  devised  for  holding 
cover  glasses  while  staining.  The  Comet  forceps  {Fig. 
0107,  a)  arc  well  known,  r.nd  are  useful  though  rather 
awkward.  Stewart's  modiflcation  is  widely^  used  {Fig. 
6107,  b).  A  much  more  convenient  forceps  is  shown  id 
Fig.  5107.  e.  The  lower  blade  has  a  thin  edge  which 
permits  one  to  pick  up  the  cover  class  without  contact 
with  the  fingers.  Tbe  upper  blade  is  bent  in  order  to 
avoid  capillarity,  and  Is  narrowed  to  a  point  so  that  the 
specimen  is  held  by  p<iiot  contact.  A  catch  serves  to 
hold  the  cover  slip  in  place. 

Aviliite  J>i/e*.—T\\ti  aniline  dves  which  are  employed 
for  staining  purposes  are  either  basic  or  acid  in  cliararter. 
The  former  contain  amido  groups  and  are  spoken  of  as 
nuclear  stains,  since  they  color  the  nuclei  of  cells  as  well 
as  bacteria.  The  latter  contain  hydroxyl  groups  and  do 
not  slain  bacteria,  but  arc  uscil  chiefly  for  eontrast  color- 
ing, and  tosouieextent  fordccolori/.ing.  The  t«slc  dyea 
are  usually  employed  as  salts  of  hydrochlorie  acid,  while 
the  acid  dyes  occur  as  sodium  or  potassium  Balls. 

Among  the  basic  aniline  dyes  which  are  commonly 
employed  may  be  mentioned  fuchsin,  gentian  violet. 
methyl  violet,  crystal  violet,  methylene  blue,  thionin, 
safmuln,  methyl  green,  neutral  red.  and  vesuvin  or  Bis- 
marck brown.  These  are  all  more  or  less  crystalline 
powders,  and  while  some  are  definite  chemical  com- 
pounds, others  are  mixtures.  For  this  reason  various 
brands  arc  met  with  on  the  market,  and  it  will  be  rcadilv 
understood  why  the  exact  duplication  of  stains  is  not  al- 
ways possible. 

It  Is  advisable  to  keep  on  band  not  only  tbe  solid  dyes, 
but  also  stock  solutions  which  are  saturated  alcoholic 
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eolutions      Tiie  amount  required  to  satuntte  will  vary 
from  two  to  live  pi^r  cent. 

The  coDcentmied  alcolioUc  solutions  are  never  used  as 
Ruch,  but  serve  for  the  preparation  of  ttie  dilute  dyes 
which  arc  tbc  stains  proper.    The  latter  are  made  by 


placing  a  few  cubic  ccutimutres  of  tlic  concentrated  dye 
ui  a  small  tincture  bottle,  and  aiUling  ti^n  to  twenty  parts 
of  water.     This  bottle  is  tlicn  provided  with  a  cork  and  a 

Slece  of  glass  tubing  wliicli  serves  as  a  pipette.  The 
ISereiit  dilute  dyes  cuii  lie  kept  in  a  stand,  such  oa  ia 
shown  Id  Fig.  5106.  Tlie  dilute  dyes  after  a.  while  un- 
dergo alteration  ami  yicUl  deposits.  In  tliat  event  they 
should  be  filtered  before  use,  or  else  new  dilutions  should 
be  made. 

The  acid  aniline  dyes  are  represented  by  eosln,  acid 
fuchsin.  and  tluorescein.  Tlic  concentrated  and  the 
dilute  dyes  arc  prepurcd  as  above. 

The  staining  solutions  may  be  used  as  such,  or  their 
properties  may  lie  accentuated  by  the  addition  of  sub- 
Stances  which  act  more  or  less  directly  as  mordants.  A 
Dumber  of  these  solutions  are  in  daily  use,  and  for  that 
lesson  their  preparation  is  here  given. 

L6gler'»  methyUns  btiie  is  made  by  adding  80  c.c.  of 
conceotralcd  methylene  blue  to  100  c.c,  of  a  0.01-per- 
cent.  solutloD  of  iMtassium  hydraie,  A  similar  solution 
with  less  alkali  was  Urat  used  by  Koch,  The  alkali  nut 
tmly  serves  to  make  the  cell  more  permeable,  but  also 
increases  the  staining  power  by  liberating  the  free  base 
from  tlie  dye, 

Oarboliefvchnii,  or  Ziolil  solution,  is  made  by  adding  1 
gm,  of  fuclisio  and  10  c.c.  of  alcohol  to  100  c,c,  of  a  five- 
per-cent.  carbolic-acid  solution.  This  stain  is  very  wide- 
ly used  for  simple  as  well  as  double  staining.  Czaplew- 
■ki  modiiied  it  by  substituting  glycerin  for  the  alcohol. 
His  solution  is  prepared  by  rubbmg  up  in  a  mortar  1  gm. 
of  fucbsin  with  0  gm.  of  carbolic  acid,  and  to  this  150 
gm,  of  glycerin  and  100  c.c.  of  water  are  added. 
■  GarMic  metht/leiit  blue,  first  employed  by  Ktlhne,  con- 
Blsti  of  1.5  gm.  of  methylene  blue.  10  gm.  of  absolute 
alcohol,  and  100  c.c.  of  a  five-per'Cent,  solution  of  car- 
bolic arid. 

Uarbolie  tktonin  consists  of  10  parts  of  a  saturated  solu- 
tion of  thionin  and  100  parta of  a  one-percent,  solution 
of  carbolic  acid  (Nicollc), 

Cwrbolie  gentian  riolel  is  made  the  same  as  the  preced- 
ing (Nicolle). 

AniltTi^  Water,  Oentian  Violet,  ele. — The  carbolic  acid, 
like  the  alkali,  favors  the  penetration  of  the  stain.  Ani- 
line water  acta  in  like  manner  and  was  first  used  by  Ehr- 
lich.  To  prepare  the  aniline  water  a  few  cubic  centi- 
metres of  aniline  are  placed  in  a  t«st  tube,  and  this  is 
then  fllled  with  distilled  water  and  i 
Tie  milky  liquid  Is  filtered  through 
the  water-clear  filtrate  enough  concentrated  fuchsin  or 
gentian  violet  is  then  added  to  make  the  liquid  opuqiie. 
and  so  that  it  just  begins  to  form  on  the  surface  a  slight 
metallic  film  of  precipitated  dye.  The  solution  is  then 
used  as  such,  but  If  the  deposit  is  very  marked  it  may  be 
necessary  first  to  filler  it.  The  aniline  water  dyes  do  not 
keep  very  well,  and  for  that  reason  it  is  well  to  make  a 
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fresh  solution  every  time  that  it  Is  to  be  used.  Oil  of 
cloves  has  been  suggested  by  London  as  a  substitute  for 
aniline. 

The  aniline  water  stains  were  first  employed  by  Ehr- 
lich  for  coloring  the  tubercle  bacillus,  and  are  still  used 
for  that  purpose.  They  are,  however,  employed  espe- 
cially for  staining  whips  and  in  connection  with  Oram's 
Stain,  In  the  latter  case,  after  the  preparation  has  been 
stained  with  the  solution,  a  mordant  is  applied,  known  as 
Lugol's  soluIloD,  which  serves  to  form  a  difficultly  solu- 
ble compound  between  the  dye  and  the  cell  contents, 

Lngol't  aoiutioa  consists  of  1  part  of  iodine,  2  parts  of 
potassium  iodide,  and  800  parts  of  distilled  water. 

The  Sunning  of  UoBer-glas*  Preparationi.-^TheBC  may 
be  considered  under  the  head  of  (1)  simple,  (2)  double. 
and  (it)  special  stains.  For  the  simple  stains,  when  it  Is 
desired  to  have  a  heavily  colored  preparation,  either 
fuchsin  or  gentian  violet  u  used.  When  it  is  desired  to 
bring  out  structural  characteristics,  it  is  advisable  to  em- 
ploy solutiooB  which  stain  more  feebly,  such  as  methy- 
leue  blue  or  tbionln.  Id  either  case  the  simple  or  rein- 
forced stains,  given  above,  may  be  employed. 

To  make  a  stained  preparation  of  a  pure  culture  the 
procedure  is  as  follows:  A  drop  of  water,  preferably  dis- 
tilled, is  placed  upon  a  clean  cover  glass,  which  either 
lies  on  a  board  or  is  held  in  a  pair  of  forceps.  By  means 
of  a  sterile  platinum  wire  a  minute  amount  of  the  bacte- 
rial growth  is  picked  up  and  transferred  to  the  water. 
Only  enough  sliould  be  added  so  as  to  impart  to  the 
water  a  slight  cloudiness.  The  remainder  on  the  wire  ia 
then  burned  off.  The  drop  is  then  spread  over  the  whole 
surface  of  the  gloss  and  allowed  to  dry  in  the  air,  or  the 
process  may  be  hastened  by  passing  it  above  a  flame. 
The  air-dried  preparation  must  now  be  fixed  In  order  that 
the  bacteria  are  not  washed  oft  In  the  subsequent  treat- 
ment. Tlie  fixing  is  done  by  passing  the  cover  glass 
three  times  through  a  fiame.  Care  must  be  taken  not  to 
scorob  the  specimen,  for  in  that  case  the  dye  will  not  act. 
It  is  well  to  turn  down  the  flame  so  that  It  is  at  most  but 
two  Inches  high.  The  properly  fixed  cover  glass  is  now 
covered  with  the  stain,  which  is  allowed  to  act  for  ten  to 
twenty  seconds.  The  dye  Is  then  washed  off  under  the 
tap  and  the  cover  glassinverted  upon  a  glass  slide.  Any 
water  which  may  be  on  the  surface  of  the  slip  should  be 
removed  by  means  of  a  pieceof  filter  paper.  The  prepa- 
ration can  now  be  examined  under  a  No.  7  objective,  or 
with  the  one-twelfth  inch  oil  immeraion  lens.  If  the  speci- 
men is  such  as  to  merit  preservation  a  drop  or  two  of 


then  be  touclied  off  wiin  a  piece  of 
filter  paper,  after  which  the  specimen  is  dried  in  the  air 
or  by  passing  it  over  tlie  fiame.  The  thorouKhly  dried 
film  is  then  inverted  upon  a  drop  of  Canada  ualsam 
placed  on  the  centre  of  a  clean  slide.  Bv  gentle  warm- 
mg  or  by  pressure  the  balsam  can  be  ma<fe  to  spread  out 
evenly. 

Smear  or  streak  preparations  made  from  the  fluids  or 
organs  of  the  body  are  stained  in  the  same  way.  The 
fixation  of  the  cover  glass  when  it  contains  much  proteid 
matter,  as  in  the  case  of  blood  streaks,  requires  special 
care.  The  best  results  are  obtained  by  Inimersine  the 
slip  for  a  few  minutes  in  a  mixture  of  equal  parts  of  ab- 
solute alcohol  and  ether.  Fixation  is  thus  accomplished 
without  any  injury  to  the  blood  cells.  It  is  sometimes 
advisable  instead  of  adding  the  dye  to  the  cover  glass  to 
float  the  latter  upon  the  dye  in  a  watch  glass. 

To  make  good  blood  preparations  requires  considerable 
care  and  experience.  A  small  drop  of  blood  ia  placed  on 
a  piTfectly  clean  cover  glass,  which  is  held  In  a  pair  of 
forceps  A  second  cover  slip  is  then  applied,  evenly  and 
without  pressure,  and  as  soon  as  the  blood  has  spread  out 
the  two  glasses  arc  drawn  apart.  The  blood  cells  must 
not  lie  cruslied  and  sliould  lie  in  a  single  layer. 

The  smears  from  the  cut  surface  of  an  <irgan  are  made 
by  gently  applying  the  cover  glass,  without  pressure, 
and  then  drawing  it  nway;  ova  piece  of  the  organ  may 
he  taken  up  in  tlic  forceps  and  streaked  over  the  cover 
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glass,  care  being  taken  to  leave  only  the  thinnest  film 
possible. 

The  ordinary  glass  slide  is  often  used  in  place  of  the 
cover  glass.  The  streaks  or  blood  smears  are  made  as  in 
the  case  of  the  latter.  When  the  growth  is  hard,  as  in 
the  case  of  actinomyces,  it  is  well  to  crush  it  between 
two  glass  slides. 

Double  Staining. — This  procedure  is  resorted  to  when 
staining  the  tubercle  bacillus  and  the  allied  acid-resisting 
bacilli.  It  is  also  used  for  staining  spores,  and  in  differ- 
entiating bacteria  by  means  of  Oram's  stain.  Other  spe- 
cial memods  are  given  under  gonorrhoea  and  meningitis. 

The  group  of  acid-resisting  bacilli,  the  type  of  which 
is  the  tubercle  bacillus,  are  stained  with  more  or  less 
difficulty  by  the  simple  stains.  The  dye,  however,  can 
be  forced  into  the  cell  by  the  aid  of  heat,  and  especially 
if  the  reinforced  stains,  such  as  carbolic  f  uchsin  or  aniline 
water  gentian  violet,  are  used.  On  subsequent  treatment 
with  acid  and  alcohol  the  ordinary  bacteria,  which  chance 
to  be  present,  are  readily  decolorized,  whereas  the  acid- 
resisting  retain  the  stain.  A  contrast  color,  such  as 
methylene  blue,  will  then  stain  the  background  and  the 
ordinary  bacteria  a  light  blue. 

Staining  of  the  Tubercle  Baeillue. — The  cover  glass  is 
air-dried  and  fixed  in  the  usual  manner,  after  which  any 
one  of  several  methods  may  be  used.  The  ZieJU-Neelsen 
method  is  usually  employed.  It  is  carried  out  as  fol- 
lows. The  cover  glass,  held  in  the  forceps,  is  covered 
with  carbolic  fuchsin  and  heated  over  the  flame  so  that 
vapors  are  given  off  for  one  or  two  minutes.  It  is  then 
rinsed  in  water  and  dipped  for  a  few  seconds  in  a  twenty- 
per-cent.  solution  of  nitric  acid,  after  which  it  is  washed 
m  dilute  alcohol  (sixty  per  cent.)  till  it  is  almost  color- 
less. Methylene  blue  is  then  applied  for  a  few  seconds 
and  washed  off.  The  specimen  is  transferred  to  a  slide, 
the  surface  dried,  and  examined  under  the  microscope. 
The  tubercle  bacilli  will  appear  red  on  a  blue  background. 
The  ordinary  bacteria  will  appear  blue. 

The  Koeh-Ehrlieh  metJiod  consists  in  staining  with  ani- 
line water  fuchsin  or  gentian  violet  with  the  aid  of  heat 
for  a  few  minutes.  The  specimen  is  then  decolored  in 
thirty-five- per-cent.  nitric  acid  for  about  a  quarter  of  a 
minute,  washed  in  dilute  alcohol  till  nearly  colorless, 
after  which  methylene  blue  or  Bismarck  brown  is  ap- 
plied for  a  contrast  color. 

In  the  Fraenkel-Gabbet  method  the  preliminary  staining 
is  effected  with  carbolic  fuchsin  as  above.  The  decolo- 
ration and  contrasting  is  done  at  once  by  immersing  the 
cover  glass  in  a  saturated  solution  of  methylene  blue  in 
the  following:  Sulphuric  acid  25  parts,  alcohol  50  parts, 
distilled  water  1,000  parts.  It  is  then  rinsed  with  water 
and  examined. 

Czaplewsky's  method  differs  from  the  preceding  in  the 
way  the  decoloration  is  effected.  He  employed  for  this 
a  solution  of  1  gm.  of  fluorescein  and  5  gm.  of  methylene 
blue  in  100  c.c.  of  alcohol.  The  specimen  is  first  stained 
with  carbolic  fuchsin ;  then,  without  rinsing  in  water,  it 
is  placed  for  a  few  seconds  in  the  fluorescein  methylene 
blue  solution.  Finally  it  is  dipped  ten  or  twelve  times 
in  a  solution  of  5  parts  of  methylene  blue  in  100  parts  of 
alcohol.     It  is  then  washed  with  water  and  examined. 

Numerous  modifications  of  these  methods  have  been 
proposed,  but  they  possess  no  special  advantage  over 
those  given. 

SUiining  of  Sfynrs. — The  cover-glass  preparation  is 
treated  for  some  minutes  with  hot  carbolic  fuchsin,  either 
on  the  forceps  or  by  floating  on  the  dye.  It  should  then 
be  rinsed  and  examined  in  water.  If  the  spores  are 
colored  the  next  step  is  taken;  if  not,  then  the  heating 
with  the  dye  is  continued  until  they  are  stained.  The 
specimen  is  then  decolored  in  dilute  acid  and  alcohol  un- 
til the  spores  stand  out  red  on  a  colorless  background. 
Methylene  blue  is  then  applied  for  a  contrast,  washed 
off,  and  the  preparation  is  ready  for  examination.  The 
bright  reii  spores  are  seen  within  the  light  blue  cells. 
This  method  reciuires  considerable  care,  and  every  step 
must  be  controlled  by  frequent  examinations  under  the 
microscope. 


In  order  to  enable  the  dye  to  more  readily  enter  the 
spore,  MOller  treated  the  cover  glass,  first,  for  a  minute 
or  two  with  a  five-per-cent.  solution  of  chromic  acid, 
after  which  essentially  the  above  procedure  was  followed. 
By  repeated  passage  through  the  fiame  or  by  heating 
with  strong  sulphuric  acid  for  a  few  seconds  the  sub- 
stance of  the  spore  can  be  disintegrated  so  that  on  sub- 
sequent staining  with  carbolic  fuchsin  the  spores  will 
readily  take  tlie  dye.  This  treatment,  however,  destroys 
the  original  cell,  and  hence  contrast  coloration  is  not  pos- 
sible. 

Th^  Qrami  Stain. — This  is  one  of  the  most  valuable 
methods  in  bacteriology,  since  it  often  serves  to  distin- 
guish between  organisms  which  otherwise  resemble  each 
other  very  closely.  The  cover-glass  preparation  is 
floated  for  a  few  minutes  on  aniline  water  gentian  violet, 
or  on  carbolic  gentian  violet.  Heat  may  be  applied,  but 
in  that  case  the  excessive  staining  will  interfere  with  the 
subsequent  decoloration.  The  specimen  is  then  rinsed  in 
water  and  immersed  in  Lugol's  iodine  solution  for  two  or 
three  minutes.  After  rinsing  in  water  it  is  then  placed 
for  a  few  minutes  in  strong  alcohol  until  most  of  the  dye 
has  been  washed  out.  Very  dilute  eosin  solution  is  now 
applied  for  about  five  seconds.  After  thorough  washing 
with  water  it  is  ready  for  examination.  The  organism 
will  appear  a  deep  violet  on  a  pink  background. 

Gram's  method  is  applicable  to  the  bacilli  of  anthrax, 
symptomatic  anthrax,  diphtheria,  leprosy,  malignant 
oedema,  mouse  septicaemia,  rouget,  tetanus,  tuberculosis, 
the  Fraenkel  diplococcus,  micrococcus  tetragenus,  the 
various  staphylococci  and  streptococci,  actinomyces, 
moulds,  and  yeasts.  It  is  not  given  by  the  bacillus  of 
glanders,  typhoid  fever,  hog  cholera,  Asiatic  cholera, 
chicken  cholera,  influenza,  plague,  Friedl&nder's  bacil- 
lus, colon  bacillus,  gonococcus,  rhinoscleroma,  and  recur- 
rent fever  spirillum. 

The  Staining  of  Flagella. — Special  care  must  be  given 
to  the  preparation  of  the  cover  glass.  The  cultures 
should  be  made  on  freshly  inclined,  moist  agar,  and 
should,  as  a  rule,  be  less  than  twenty-four  hours  old.  A 
very  dilute  suspension  of  the  growth  is  made,  and  when 
spread  over  the  cover  glass  is  allowed  to  dry  in  the  air. 
The  flxation  must  be  done  with  the  least  amount  of  heat 
possible.  This  am  best  be  done  by  passing  the  cover 
glass,  held  between  the  thumb  and  forefinger,  through 
the  fiame. 

In  L5fl[ler's  method  the  specimen  is  covered  with  a 
mordant  solution  which  consists  of  100  parts  of  a  twenty- 
per-cent.  tannicacid  solution,  50  parts  of  a  cold  saturated 
ferrous  sulphate  solution,  and  10  parts  of  alcoholic  fuch- 
sin. The  cover-glass  is  heated  over  the  fiame  so  that 
vapors  are  given  off  for  a  minute  or  two.  Every  trace 
of  the  mordant  must  then  be  removed  by  washing  with 
water,  and  if  it  has  dried  down  around  the  eSge^  it 
should  be  removed  with  a  knife.  The  last  traces  of  the 
mordant  can  be  removed  by  momentary  immersion  in  ab- 
solute alcohol.  The  specimen  is  then  heated  with  aniline 
water  fuchsin  for  a  couple  of  minutes,  washed  with 
water,  and  examined.  The  chief  difficulty  in  this 
method  lies  in  the  formation  of  a  heavy  deposit  of  for- 
eign matter,  which  masks  the  bacteria. 

Fischer's  mordant  is  a  slight  modification  of  that  of 
Lttflier.  It  consists  of  2  gm.  of  dry  tannin,  20  c.c.  of 
water,  4  c.c.  of  ferrous  sulphate^  (1 :2),  and  1  c.c.  of  con- 
centrated alcoholic  fuchsin.  The  aniline  water  fuchsin 
is  made  by  adding  about  5  gm.  of  fuchsin,  and  1  c.c.  of 
a  one-per-cent.  solution  of  sodium  hydrate  to  100  c.c.  of 
aniline  water. 

Bunge  employed  a  mordant  consisting  of  75  parts  of 
concentrated  tannin  solution,  25  parts  of  a  five-per-cent. 
solution  of  ferric  chloride,  and  10  parts  of  a  concentrated 
aqueous  fuchsin  solution.  After  standing  some  days 
hydrogen  peroxide  is  added  until  a  reddish-brown  color 
is  obtained. 

Pitfield  makes  use  of  a  single  solution  of  mordant  and 
dye.  Two  solutions  are  first  prepared:  (1)  consisting  of 
1  c.c.  of  saturated  alcoholic  gentian  violet  and  10  c.c.  of 
saturated  aqueous  alum ;  (2)  consisting  of  1  gm.  of  tan- 
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Die  ucid  and  10  c.c.  of  distilled  water.  The  two  solutions 
are  filtered  and  then  combined.  The  mixture  Is  heated 
on  the  cover  glass  over  a  flame  for  about  a  minute,  and 
then  washed  off. 

Van  Ermengem's  method  is  essentiallv  different.  The 
cover  elass  is  warmed  for  about  five  minutes  with  a  fix- 
ing solution  consisting  of  60  c.c.  of  a  twenty- per-cent. 
tannin  solution,  80  c.c.  of  two-per  cent,  osmic-acid  solu- 
tion, and  four  to  five  drops  of  glacial  acetic  acid.  It  is 
then  washed  with  water,  rinsed  in  alcohol,  and  dipped 
for  one  or  two  seconds  in  a  sensitizing  solution  of  silver 
nitrate  (one-half  to  one  per  cent.).  Alter  this  it  is  placed 
for  a  few  seconds  in  the  reducing  solution  which  consists 
of  5  parts  of  gallic  acid,  8  parts  of  tannic  acid,  10  parts 
of  sodium  acetate,  and  850  parts  of  distilled  water.  It  is 
again  placed  in  the  silver  nitrate  solution,  in  which  it  is 
mov^ about  until  the  liquid  darkens,  alter  which  the 
preparation  is  washed  with  water,  dried,  and  examined. 

Of  the  numerous  other  modifications  which  have  been 
proposed  that  of  Oemelli  only  need  be  given.  Gemelli 
cleans  the  cover  glasses  in  a  boiling  mixture  of  potassium 
bichromate  (three  per  cent.),  and  sulphuric  acid  (five  per 
cent.).  After  washing  in  water  they  are  kept  in  alcohol. 
Before  use  each  cover  glass  is  fiamed  several  times. 
Gelatin  cultures  developed  at  87**  C.  are  said  to  give  the 
b€»t  result.  A  loopful  is  transferred  to  5  c.c.  of  water 
in  a  watch  glass,  and  from  this  suspension  a  drop  is  taken 
and  spread  over  a  cover  glass,  which  is  then  set  aside 
over  calcium  chloride  to  dry.  The  specimen  is  then 
placed  for  ten  to  twenty  minutes  in  a  one-fourth-per- 
cent,  solution  of  potassium  permanganate.  The  prepa- 
ration is  now  waslied  well  in  distilled  water,  after  which 
it  is  placed  in  a  three-fourths-per-cent.  solution  of  cal- 
cium chloride  (?),  to  which  has  been  added  a  one-per- 
cent, solution  of  QrQblcr's  neutral  red  in  the  proportion 
of  twenty  to  one.  After  remaining  in  this  for  fifteen  to 
thirty  minutes  the  specimen  is  washed,  dried,  and 
mounted.  The  method  is  said  to  ^ve  excellent  and  sure 
results  without  the  annoying  precipitates  which  form  in 
the  other  procedures. 

Staining  of  Capsules. — Welch's  method  consists  in  treat- 
ing the  cover  glass  with  glacial  acetic  acid  for  a  few  sec- 
onds. The  excess  of  acid  is  drained  off  with  a  filter  pa- 
per, after  which  tlie  specimen  is  washed  in  aniline  water 
gentian  violet,  and  finally  in  a  sodium  chloride  solution 
(0.85  to  2  per  cent.).  The  heavily  stained  bacillus  will 
be  found  to  be  surrounded  by  a  pale  violet  halo. 

Nicolle  treats  the  cover  glass  with  a  mixture  of  one 
per  cent,  carbolic  acid  (100  parts)  and  concentrated  gla- 
cial alcoholic  gentian  violet  (10  parts).  It  is  then  washed 
in  absolute  alcohol  containing  one-third  its  volume  of 
acetone,  rinsed  in  watx?r,  dried  and  mounted. 

Staining  of  the  Babt'S-Ernst  Granule*. — Neissor  rec- 
ommends the  following  method  as  a  means  of  differen- 
tiating the  diphtheria  bacillus  from  like  organisms.  A 
culture  grown  on  LOfller's  serum  should  be  used.  The 
specimen  is  treated  for  one  to  three  seconds,  or  a  little 
longer,  with  the  following  solution:  1  gm.  of  methylene 
blue,  20  c.c.  of  absolute  alcohol,  50  c.c.  of  glacial  acetic 
acid  made  up  to  one  litre  witli  distilled  water.  It  is  then 
washed  with  water  and  stained  with  Bismarck  brown 
(two  per  cent,  aqueous  solution)  for  three  to  five  seconds. 
Finally  it  is  washed  with  water  and  examined.  The  blue 
granules  will  stand  out  in  the  light  brown  bacilli. 

Piorkowski  heats  the  preparation  for  one-half  to  one 
minute  with  an  alkaline  solution  of  methylene  blue,  then 
decolors  for  five  seconds  in  alcohol  containing  tliree  per 
cent,  of  hydrochloric  acid.  A  one-percent,  aqueous 
eosin  is  applied  for  contrast,  after  which  the  preparation 
is  washed  and  examined. 

Romanmtsky's  Chromatin  Stain. — This  method  is  ex- 
tremely valuable  for  staining  protozoal  parasites,  such  as 
those  of  malaria  and  the  trypanosomes.  When  properly 
carried  out  it  gives  an  admirable  differentiation  of  the 
chromatin,  which  appears  red  on  a  blue  background. 
Nocht's  modification  gives  very  good  results,  and  is 
briefly  as  follows:  A  stHution  of  one-percent,  methylene 
blue  and  one-half  percent,  of  sodium  carbonate  iskept 


at  about  60*"  C.  for  several  days  to  ** ripen."  The  change 
which  takes  place  is  one  of  slow  oxidation,  and  as  a  re- 
sult a  number  of  products  form,  among  which  is  the  one 
which  is  essential  to  this  method.  This  active  red  con- 
stituent has  been  designated  as  methylene  azur.  To 
about  2  c.c.  of  water  in  a  watch  glass  two  to  three  drops 
of  a  one- per-cent.  solution  of  eosin  are  added,  and  then 
the  altered  blue,  drop  by  drop,  till  the  eosin  tint  just  dis- 
appears. The  specimen  is  floated  on  this  dye  for  five  to 
ten  minutes,  after  which  it  is  washed  and  examined. 

Independently  Wright,  Leishman,  and  Reuter  arrived 
at  a  simple  modification.  The  ripened  or  polychrome 
methylene  blue  is  treated  with  an  eosin  solution  to  slight 
excess.  The  precipitate,  which  Reuter  has  called 
a  methylene-blue  eosin,  is  then  filtered,  washed  and  dis- 
solved in  methyl  alcohol.  This  solution  can  now  be  ob- 
tained from  QrQbler.  Thirty  drops  of  this  are  added  to 
20  c.c.  of  distilled  water  in  a  large  watch  j^lass  or  Petri 
dish.  The  specimen,  which  can  be  fixed  with  ether  alco- 
hol or  with  formaldehyde  alcohol  (10:90),  is  immersed  in 
the  dye  for  fifteen  to  thirty  minutes.  It  is  well  gently  to 
agitate  the  liquid  from  time  to  time.  It  is  then  washed, 
dried,  and  mounted. 

Giemsa  prepares  the  stain  by  adding  1  c.c.  of  a  0.08- 
per-cent.  solution  of  methylene  azur  hydrochloride, 
H5chst,  to  10  c.c.  of  a  0.005- per -cent,  aqueous  solution 
of  H5chst  eosin.  Laveran  employs  1  c.c.  of  a  one-per- 
cent, solution  of  azur,  2  c.c.  of  a  0.1-per-cent.  solution  of 
eosin,  and  8  c.c.  of  water.  The  specimen  is  stained  for 
ten  minutes,  then  washed  and  immersed  for  two  to  three 
minutes  in  a  five  per-cent.  tannic  solution,  after  which  it 
is  washed,  dried,  and  mounted. 

Impression  Preparations  of  Colonies. — It  is  very  often 
desirable  to  reproduce  or  preserve  the  characteristic  sur- 
face colonies.  The  selection  of  tlie  surface  colony  is 
made  under  the  microscope,  after  which  the  tube  of  the 
instrument  is  raised  and  a  cover  glass  is  dropped  down 
upon  the  colony.  Gentle  pressure  is  applied,  the  cover 
glass  lifted  off.  air-dried,  fixed,  and  stained  with  methy- 
lene blue  in  the  usual  way. 

Staining  of  Sections. — In  order  to  study  the  finer  distri- 
bution of  bacteria  in  the  body  of  an  infected  animal  it  is 
necessary  to  harden  portions  of  the  different  tissues  and 
organs,  which  are  then  cut  up  into  sections.  The  tissue 
may  be  cut  by  the  aid  of  a  freezing  microtome,  but  the 
best  results  are  obtained  when  the  material  is  embedded 
in  celloidin  or  in  paraffm.  The  latter  is  especially  to  be 
recommended.  The  methods  which  are  used  for  this 
work  are  essentially  histological,  and  need  not  be  ccmsid- 
ered  in  this  connection. 

To  obtain  a  simple  stain  the  section  is  placed  in  the 
dilute  aniline  dye  for  about  five  minutes.  Dilute  car- 
bolic fuchsin  or  carbolic  methylene  blue  are  very  good 
for  this  purpose;.  It  is  then  washed  thoroughly  in  water 
and  transferred  to  very  dilute  acetic  acid  (1  c.c.  of  glacial 
acetic  acid  to  1.000  c.c.  of  water).  The  section  is  now 
placed  in  strong  alcohol  for  one-half  to  one  minute  to  re- 
move the  excess  of  dye.  After  washing  in  water  It  may 
be  exaininctl,  and  if  the  decoloration  has  not  been  sulrf- 
cient.  the  treatment  with  alcohol  can  be  repeated.  When 
properly  differentiated  the  section  is  placed  for  a  few 
secon(is  in  absolute  alcohol  for  dehydration,  then  cleared 
in  oil  of  cloves,  passed  through  xylol  and  mounted  in 
Canada  btilsam. 

In  KUhne's  method  the  sections  are  stained  in  carbolic 
methylene  blue  and  differentiated  in  one-half  per  cent, 
hydrochloric  acid,  rinsed  in  dilute  lithium  carbonate  solu- 
tion, then  in  water.  The  section  is  tmnsferred  to  abso- 
lute alcohol,  which  is  slightly  colored  with  methylene 
blue  for  one-half  minute ;  then  for  a  few  minutes  to  ani- 
line oil  containing  methylene  blue,  finally  into  clear  ani- 
line oil.  turpentine,  xylol,  and  balsjim. 

Nicolle  stains  the  sections  in  carbolic  thionin,  washes  in 
water  for  about  a  minute,  dehydrates  with  absolute  alco- 
hol, clears  up  in  oil  of  cloves,  and  mounts  in  balsam. 
Another  procedure  employed  by  him  is  to  stain  first  with 
LOffler's  methylene  blue,  differentiate  in  one-half  per 
cent,  acetic  acid,  and  fix  in  ten-percent,  solution  of  tan- 
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nin  for  a  few  seconds.  The  section  is  then  washed, 
dehydrated,  cleared,  and  mounted. 

Oram's  stain  is  applied  to  sections  in  the  following 
manner:  The  section  is  placed  in  the  freshly  preparea 
aniline  water  gentian  violet  for  about  ten  to  fifteen  min- 
utes, after  which  it  is  washed  in  water,  or  better  in  ani- 
line water,  to  remove  the  excess  of  dye.  The  section  is 
then  placed  in  Lugol's  iodine  for  three  to  five  minutes, 
transi^rred  to  absolute  alcohol,  in  which  it  is  tilted  about 
until  the  excess  of  the  stain  has  been  removed  and  only 
a  pale  violet  color  remains.  Ebner's  solution  may  also 
be  used  for  decoloring.  It  is  counterstained  in  very  di- 
lute cosin  for  about  a  minute,  washed  in  water,  dehy- 
drated in  absolute  alcohol,  cleared  in  cloves,  and 
mounted. 

Bismarck  brown  may  be  iised  for  a  contrast  color,  or 
Weigert's  picrocarmine.  The  latter  may  be  made  by  add- 
ing 1  part  each  of  carmine  and  ammonia  to  50  parts  of 
water;  to  this  solution  picric  acid  is  added  until  a  pre- 
cipitate forms  which  is  dissolved  by  the  addition  of  a 
little  ammonia;  finally  a  few  drops  of  carbolic  acid  are 
added. 

Tubercle  and  leprosy  bacilli  can  be  stained  in  sections 
by  applying  the  principle  employed  for  cover-glass 
preparations.  The  carbolic  f  uchsin  should  be  warmed  to 
about  40""  C.  in  a  Petri  dish.  The  sections  remain  in  this 
solution  for  fifteen  to  thirty  minutes,  after  which  they 
are  wa^ed  in  water  to  remove  the  excess  of  dye.  Thev 
are  then  decolored  in  dilute  acid,  or  better  in  Ebner  s 
solution.  The  latter  consists  of  one-half  part  each  of  so- 
dium chloride  and  hydrochloric  acid,  80  parts  of  water, 
and  100  parts  of  alcohol.  The  faint  pink  sections  are 
then  placed  in  LOffler's  methylene  blue  solution  for  about 
half  a  minute,  after  which  they  are  dehydrated  in  abso- 
lute alcohol  for  a  few  seconds,  transferred  to  xylol,  and 
mounted  in  balsam. 

DiAONOSTic  Methods. — The  general  principles  which 
have  been  given  find  their  practical  application  in  the 
diagnosis  of  disease.  It  is  desirable,  therefore,  to  indicate 
briefly  the  way  in  which  these  methods  are  applied. 

1.  Aetirwmyeosis. — The  pus  should  be  examined  un- 
stained under  a  cover  glass  for  the  characteristic  yellow- 
ish, radiating  mas.ses  with  club-shaped  threads  along  the 
border.  Permanent  preparations  may  be  made  by  mak- 
ing smears,  and  staining  either  by  the  simple  or  by  the 
Gram  method.  The  pus  may  be  hardened  in  mercuric 
chloride,  sectioned  and  stained  by  Gram.  Curettings 
may  be  treated  in  like  manner. 

2.  Anthrax. — Cover-glass  smears  of  the  blood  are 
stained  by  the  simple  and  by  the  Gram  method.  Con- 
firmation of  the  nature  of  the  organism  found  can  be  ob- 
tained by  inoculating  a  white  mouse  or  a  guinea-pig  sub- 
cutaneously  with  the  material.  This  with  the  cultural 
characteristics  will  enable  identification. 

8.  Bubonic  Piague. — This  diagnosis  may  be  made  dur- 
ing life,  but  more  often  after  death.  In  the  pneumonic 
form  the  blood -streaked  sputum  can  be  used  for  simple 
stains,  which  will  show  large  numbers  of  the  small  rods. 
In  the  bul)onic  type  the  enlarged  gland  may  be  punct- 
ured and  thus  materijil  obtained  for  examination.  The 
detection  of  the  bacillus  in  the  blood  can  be  effected  by 
drawing  several  cubic  centimetres  of  the  blood  from  a 
vein  by  means  of  a  syringe.  Agar  plates,  one  part  of 
blood  to  two  parts  of  apir,  should  then  be  made.  Whether 
the  result  is  apparently  positive  or  wholly  negative,  an 
animal  experiment  must  be  carried  out.  The  suspected 
material  is  inoculated  subcutaneously  into  a  guinea-pig, 
and  if  plague  bacilli  are  present,  death  will  ensue  in  from 
five  to  eight  days.  Culturesand  smears  from  the  animal 
will  then  esttiblish  the  nature  of  the  organism.  An  im- 
portant cultural  characteristic  is  brought  out  by  planting 
the  material  on  agar  containing  almut  three  per  cent,  of 
salt.  Round  or  pear-shaped  involution  forms  develop. 
The  smears  from  the  body  should  be  stained  with  Lftffler's 
methylene  blue  or  with  carbolic  thionin.  The  short  rods 
take  the  bipolar  stain,  and  if  the  material  is  old,  round- 
ish involution  forms  or  '*<loughnuts"  will  be  met  with. 
The  Imcilli  are  not  stiun(>d  by  Gram. 


4.  ClwUra. — The  examination  may  aim  to  find  the 
cholera  vibrio  in  the  drinking-water,  or  it  may  be  con 
cemed  with  the  diagnosis  of  the  disease.  In  the  latter 
case  the  rice-water  discharges  should  be  collected  and 
searched  for  mucous  flakes.  Preparations  from  these, 
when  stained,  will  show  the  presence  of  thechiutu;teristic 
vibrio.  The  appearance  of  the  colonies  on  gelatin  and  on 
agar  plates,  the  growth  in  bouillon,  and  the  indol  reac- 
tion serve  to  identify  the  organism.  The  intraperitoneal 
injection  of  the  culture  into  a  guinea-pig  should  also  be 
practised.  The  most  important  reaction  is  that  of  Pfeiffer. 
It  consists  in  injecting  into  the  peritoneal  cavity  of  a 
guinea-pig  a  mixture  of  the  cholera  antiserum  and  the 
suspected  organism.  Every  few  minutes  a  drop  of  fluid 
is  withdrawn  from  the  peritoneal  cavity  by  means  of  a 
capillary  tube  and  examined.  If  the  organisms  persist, 
it  is  sare  to  say  that  they  are  not  those  of  true  cholera. 
The  latter  under  these  conditions  lose  motion,  become 
granular,  and  soon  disappear. 

It  may  be  possible  under  exceptional  circumstances  to 
detect  the  cholera  vibrio  in  drinking-water  by  ordinary 
plating  on  gelatin.  Obviously  the  number  of  the  organ- 
isms may  be  so  small  and  the  other  bacteria  may  be  so 
numerous  that  it  is  impossible  to  obtain  positive  results 
by  this  method.  To  overcome  this  difficulty  Schottelius 
devised  his  enriching  method.  This  consists  in  adding 
the  suspected  water  to  a  one-per-cent.  solution  of  peptone 
and  incubating  at  87''  C.  for  about  twelve  hours.  The  ac- 
tively motile  cholera  spirilla,  on  account  of  their  need  of 
oxygen,  accumulate  as  a  cloudy  layer  near  the  suiface. 
A  loop  of  this  liquid  is  then  transferred  to  and  spread 
over  the  surface  of  gelatin  and  agar  plates,  and  the 
further  identification  is  then  easily  effected.  Obviously 
the  peptone  may  be  added  direct  to  the  water,  for  exam- 
ple 100  c.c,  and  in  this  way  the  presence  of  a  very  few 
vibrios  in  a  large  volume  of  water  may  be  detected. 

5.  Diphtheria. — The  necessary  material  for  the  exami- 
nation is  obtained  either  by  means  of  a  Roux  spatula 
(Fig.  5083),  or  by  a  cotton  swab.  The  cotton  swab  is 
usually  employed,  and  is  made  by  twisting  a  piece  of 
cotton  about  the  end  of  a  thick  iron  wire.  The  wire 
should  be  about  six  inches  long.  The  cotton  end  is  then 
placed  in  a  plugged  test  tube  which  is  sterilized  by  dry 
heat.  Whether  a  pseudo-membrane  is  present  or  not, 
scrapings  are  made  from  the  surface  of  the  affected  ton- 
sils or  throat  and  examined.  Usually  the  swab  is 
streaked  over  the  surface  of  one  or  more  tubes  of  plain, 
or  better  LOffler's  serum.  These  tubes  are  incubated 
overnight  and  examined  in  the  morning  for  the  charac- 
teristic diphtheria  bacilli.  The  cover-glass  preparations 
made  from  these  cultures  are  stained  with  L(>ffler's 
methylene  blue.  The  swollen  rods  with  irregularly 
stained  contents  are  easily  identified.  In  case  there  is 
any  doubt  as  to  the  diagnosis,  it  is  advisable  to  inoculate 
a  guinea-pig  with  the  culture  material. 

Whenever  possible  it  is  advisable  to  make  cover-glass 
preparations  direct  from  the  false  membrane.  These  are 
then  stained  with  LOffler's  methylene  blue.  The  diagno- 
sis can  be  made  thus  often  in  a  few  minutes. 

6.  Dynenttry. — It  is  necessary  to  distinguish  between 
two  types,  the  bacillary  and  the  amoebic.  The  examina- 
tion lor  amoebfip  should  be  made  at  once,  immediately 
after  the  stool  is  passed,  in  order  to  obtain  actively  motile 
organisms.  A  drop  of  the  thin  faeces  or  suspension  is 
placed  on  a  slide,  covered  with  a  cover  glass,  and  exam- 
ined under  the  microscope.  The  characteristic  motion 
will  leave  no  doubt  as  to  the  nature  of  the  organism. 
The  motion  can  be  observed  best  on  a  warm  side  or  in  an 
incubator.     Staining  is  not  necessary. 

The  ba(!illary  form  is  due  to  the  bacillus  dysenteriap, 
and  the  diagnosis  of  this  type  necessitates  the  detection 
of  this  organism.  Agar  plates  should  be  made  from  the 
stools  and  developed  at  ZV  C.  Prom  the  suspected  colo- 
nies subcultures  should  be  made  to  glucose  agar,  lactose 
litmus  agar,  and  mannite  litmus  agar.  The  pure  cultures 
should  finally  l)e  tested  for  agglutination  with  the  serum 
of  a  dysenteric  patient.  Too  much  care,  however,  can- 
not be  exercised  in  drawing  conclusions  based  upon  a 
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positive  agglutination  reaction,  since  this  test  is  un- 
doubtedly given  by  allied  organisms. 

7.  Ooiiorrhcsa. — Cover-glass  preparations  made  from 
the  pus  will  serve  to  establish  the  diagnosis  in  nearly  all 
instances.  They  should  be  stained  with  LOfiler's  methy- 
lene blue.  A  fair  double  stain  can  be  obtained  by  first 
applying  eosin,  after  which  the  blue  can  be  used  for  a 
few  seconds.  The  result  is  a  more  or  less  pink  back- 
ground with  blue  gonococci.    Gram's  method  is  negative. 

Von  Walil  recommends  the  following  method  of  double 
staininff  which  brings  out  the  gonococci  as  reddish-violet 
to  black  cells  on  a  Tight  green  background.  The  stain 
consists  of:  Concentrated  alcoholic  solution  of  auramin, 
2  c.c. ;  ninety-flve-per-cent.  alcohol,  1.5  c.c. ;  concen- 
trated alcoholic  solution  of  thionin,  2  c.c. ;  concentrated 
a(][ueous  methyl  green,  8  c.c. ;  wat«r,  6  c.c.  The  aura- 
min and  thionin  solutions  are  prepared  by  dissolving  the 
dyes  in  hot  ninety-five-per-cent.  alcohol  to  saturation, 
cooling,  and  filtering.  The  cover  fi^lasses  are  stained  for 
five  to  fifteen  seconds.  The  ordinary  bacteria  stain 
feebly  or  not  at  all. 

The  detection  of  the  gonococcus  in  septictemic  cases 
can  be  accomplished  by  drawing  5-10  c.c.  of  blood  from 
the  vein  of  the  arm  and  adding  this,  in  about  equal  parts, 
to  melted  agar  at  45°.  The  mixture  is  at  once  poured  into 
Petri  dishes,  and  these  are  developed  at  87*'  C.  In  this 
way  the  gonococcus  can  be  detected  when  direct  stains 
would  fail  to  show  the  organism. 

The  culture  test  for  the  gonococcus  is  rarely  resorted 
to  on  account  of  the  difficulty  of  obtaining  the  necessary 
blood  or  serous  fiuids.  The  ordinary  media  have  always 
been  regarded  as  unfavorable  for  the  growth  of  this  or- 
ganism. According  to  Thalmann,  Wildbolz,  and  others, 
the  gonococcus  can  be  grown  on  ordinary  one-and-one- 
half- per-cent.  meat  peptone  agar.  Thalmann  recom- 
mends very  highly  such  a  medium  for  diagnostic 
purposes,  and  especially  where  direct  microscopic  exami- 
nation is  unsatisfactory  or  negative.  The  acidity  of 
ordinary  agar  or  bouillon  is  reduced  by  the  addition  of 
two-thirds  of  the  amount  of  alkali  necessary  to  make  the 
media  neutral  to  phenol phthalein.  The  preparation  of 
these  media  has  been  given. 

8.  Lepromf. — The  leprous  nodules  are  characterized  by 
the  presence  of  enormous  numbers  of  the  specific  bacillus 
which  can  be  readily  detected  by  staining.  The  Ziehl- 
Neelsen  method,  as  employed  for  the  tubercle  bacillus, 
will  give  excellent  results  it  the  tissue  is  reasonably  fresh. 
When  kept  for  some  time  in  alcohol  the  bacilli  lose  their 
staining  properties  so  far  as  this  method  is  concerned, 
but  they  can  still  be  found  by  means  of  Gram's  method. 
Animal  inoculations  and  cultures  are  not  possible. 

9.  Afeningitis,  Cerebro-ftpinal. — The  diplococcus  intra- 
cellularis  meningitidis  is  found  in  the  cerebro-spinal  fiuid. 
Hence  during  life  it  is  necessary  to  remove  some  of  the 
fluid  by  lumbar  puncture.  This  fluid  should  be  planted 
abundantly  on  gl3'cerin,  or  better  on  serum  agar.  Cover- 
glass  preparations  made  direct  will  show  the  typical  or- 
ganism resembling  the  gonococcus  in  form  and  in  its 
presence  within  the  hnicocytes.  It  is  not  stained  by 
Gram's  method,  but  can  be  given  a  double  stain  by  that 
of  PMck  and  Jacobsohn,  or  by  the  modification  suggested 
by  Fraenkel.  The  dye  is  made  by  adding  to  21)  c.c.  of 
water  eight  drops  of  a  saturated  solution  of  methylene 
blue,  and  then  forty  to  fifty  drops  of  carbolic  fuchsin. 
The  dye  is  allowed  to  act  for  five  minutes.  The  cocci 
are  bhie  on  a  red  background. 

10.  Pneumonia. — In  all  pneumonic  conditions  the 
blood-streaked  sputum  should  be  examined  by  making 
simple  and  Gram  stains.  In  this  way  it  becomes  possible 
to  recognize  the  pneumonic  form  of  plague.  Ordinarily, 
however,  pneumonia  is  due  to  the  Fraenkel  diplococcus 
and  at  times  to  the  Friedlftnder  pneumobacillus.  Tin; 
form,  staining  and  cultural  properties  of  these  organisms 
permit  ready  differentiation  and  identificati(m.  The 
lance-shaped  diplococcus  of  Fraenkel,  as  found  in  the 
ImmIv,  is  surrounded  by  a  capsule,  and  is  stained  by 
Gram's  method.  The  colonies  and  cultures  on  glycerin 
a^ar  are  very  faint  and  dewdrop-like,  and  tend  to  die 


out  in  a  few  days.  Their  vitality  and  virulence  are  best 
preserved  by  cultivating  them  on  rabbit  blood  or  serum 
agar.  In  doubtful  cases  the  material  should  be  injected 
under  the  skin  of  the  ear  of  a  rabbit.  If  death  results 
the  diplococcus  will  be  found  in  large  numbers  in  the 
heart  blood  and  organs  of  the  animal. 

11.  Babies.  — The  cause  of  this  disease  is  as  yet  unknown. 
but  it  is  to  be  found,  in  pure  condition  so  to  speak,  in 
the  brain  and  spinal  cord  of  the  affected  person  or  ani- 
mal. The  diagnosis  rests  upon  animal  inoculation  with 
such  material.  A  few  drops  of  a  suspension  of  the  brain 
or  cord  are  injected  subdurally  into  a  rabbit  or  guinea- 
pig.    The  method  has  been  already  described. 

The  histological  changes  in  the  nervous  system  are 
very  slight,  and  it  has  been  suggested  that  the  diagnosis 
of  rabies  may  be  hastened  by  making  an  examination  of 
sections  of  the  cord  and  ganglia.  The  lesions  are  not 
sufficiently  marked  in  all  cases  to  permit  diagnosis,  and 
for  that  reason  this  method  should  not  be  relied  upon  to 
the  exclusion  of  the  only  positive  test,  that  of  animal 
inoculation. 

12.  Tetanus. — The  point  of  inoculation  must  be  found 
first.  This  may  not  always  be  easy,  for  the  original 
wound  may  have  healed  over.  The  portal  of  entry  may 
be  a  bad  tooth,  or  the  wound  produced  by  an  old  rustv 
nail,  a  splinter  of  wood,  or  the  powder  grains  of  a  pistol 
Cover-glass  preparations  should  be  made  from  the  pus.  if 
there  is  any ;  and.  if  not,  from  such  serum,  blood  or  tissue 
as  can  be  obtained  from  the  wound.  They  should  be 
stained  with  carbolic  fuchsin.  The  specimen  should  be 
examined  for  **  drum  sticks  "  or  rods  with  terminal  spores, 
and  particularly  for  the  presence  of  rather  narrow,  long 
bacilli.  These  are  present  even  when  no  spores  can  be 
found. 

Cultures  should  be  made  on  glucose  litmus  gelatin, 
and  at  the  same  time  a  series  of  glucose  agar  plates 
should  be  made  and  developed  at  87''  C. ,  either  in  hydro- 
gen or  in  the  pyrogallate  apparatus.  The  original  tissue 
should  be  planted  under  the  skin  of  a  white  mouse  and 
of  a  guinea-pig.  The  cultures  when  developed  are  care- 
ful Iv  searched  for  the  drum-stick  forms. 

13.  Tuberculosis. — The  pulmonary  form  is  usually  leo- 
ognized  by  an  examination  of  the  sputum,  preferably 
that  which  has  been  collected  in  the  morning  on  risinff. 
The  cheesy  particles,  if  such  can  be  recognized,  should 
be  picked  out  by  means  of  the  wire  and  spread  over  the 
cover  glass.  The  specimen  is  then  stained  by  the  Ziehl- 
Neelsen  method  already  given.  The  red  rods  on  a  blue 
background  are  readily  recognized. 

The  same  method  is  employed  in  the  examination  of 
pleuritic  fiuid,  pus,  urine,  milk,  etc.  In  all  these  exami- 
nations, however,  two  facts  should  be  borne  in  mind.  In 
the  first  place  the  tubercle  bacilli  may  be  present,  but  in 
such  small  numbers  that  they  escape  detection.  Again, 
acid-resisting  organisms,  such  as  the  leprosy,  smegma, 
timothy  grass  bacillus,  etc. ,  may  be  present,  and  may  be 
easily  mistaken  for  the  tubercle  bacillus. 

In  either  case  it  is  the  animal  experiment  which  wfll 
serve  to  remove  the  doubt.  When  the  tubercle  bacilli 
are  few  or  doubtful,  it  is  well  to  submit  the  material  to 
preliminary  centrifugation.  The  deposit  can  be  used 
then  for  staining  and  for  injection.  The  injections 
should  be  made  into  the  peritoneal  cavity  of  the  guinea- 
pig.  If  tubercle  bacilli  are  present  in  the  material  used, 
even  if  so  scarce  as  to  lie  unrecognized  by  the  microscope, 
the  animal  will  develop  the  disease  and  will  die  in  the 
cours<j  of  a  month  or  two.  The  tubercuhms  organs  and 
glands  can  be  e-xamined  then  for  tubercle  bacilli,  and  cult- 
ures can  be  made  on  glycerin  agar,  potatoes,  and  on 
Hesse's  Hey  den  agar.  The  acid-resisting  bacilli,  other 
than  the  tul)erole  bacillus,  are  not  fatal  to  animals,  and, 
moreover,  the  histological  changes  which  they  induce  are 
(luite  different  from  those  caused  by  the  tubercle  l)acillu8. 

14.  Typhoid  Fever. — The  verification  of  the  diagnosis 
is  usually  made  by  means  of  the  agglutination  test  of 
Widal.  which  will  be  described  later.  The  direct  detec- 
tion of  the  typhoid  bacillus  in  faeces,  urine,  blood,  rose 
spots,  and  in  water  presents  marked  difficulties.    The 
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reafion  for  thi»  lies  in  the  very  great  siinilarity  which  ex- 
ists between  the  typhoid  aod  the  colon  bacillus.  Nu- 
merous methods  have  been  devised  for  the  purpose  of 
effecting  a  distinction  between  these  two  organisms;  and 
while  it  is  an  easy  matter  to  differentiate  between  the 
pure  cultures  of  the  typical  organisms  it  becomes  vastly 
more  di£9cult  under  natural  conditions,  especiallv  when, 
as  often  is  the  case,  the  para-colon  and  para-typhoid  ba- 
cilli are  present. 

Some  of  these  methods  endeavor  to  restrict  the  growth 
of  the  colon  and  of  adventitious  bacteria  by  the  addition 
of  antiseptic  substances  to  the  media.  Thus  carbolic 
bouillon,  Parietti's  carbolic  hydrochloric-acid  broth,  and 
crystal  violet  are  used  with  this  object  in  view,  but  there 
can  be  no  doubt  that  weak  typiioid  bacilli  are  also  in- 
hibited. 

Other  methods  are  based  upon  the  unequal  diffusion  of 
the  two  organisms  in  special  media.    The  Stoddart,  Hiss, 
and  Capaldi  media  belong  to  this  class. 
Again,  the  effort  is  made  to  bring  out    ^ 
differences  between  the  colonies  of  the        > 
Eberth  and  colon  bacilli,  as  in  the  case 
of  the  Holz   potato  gelatin,  Eisner, 
Weil,    Hiss,  and    Piorkowski  media.   - 
These  are  all  described  in  the  fore- 
going pages.    Still  other  methods  seek 
to  utilize  the  differences  in  the  fer- 
mentative powers  of  these  organisms,  .«.^«^ 
as  evidenced  in  the  production  of  gas,  T"^"^ 
add  products,  etc.    Lastly,  there  are 
several  methods  which  have  only  re- 
centlv  been  devised  in  which  the  dis- 
tinction is  effected  by  means  of  the  ag- 
glutination reaction.    That  of  Windelbandt,  as  modified 
by  Schepilewsk^,  certainly  seems  to  be  effective  in  detect- 
ing typhoid  bacilli  in  tap  water.    Its  real  value  in  the  ex- 
amination of  typhoid  faeces  remains  to  be  demonstrated. 
Schepilewsky's  procedure  is  as  follows:  Several  cubic 
centimetres  of  the  infected  water  are  added  to  60  c.c.  of 
bouillon  in  an  Erlenmeyer  flask,  whicli  is  then  incubated  for 
twenty-four  hours  at  87°  C.    The  culture  is  now  filtered 
through  a  sterile  cotton  filter  in  order  to  remove  any  com- 
pact masses  of  bacteria  which  may  he  present.    The  fil- 
trate is  received  in  conical  centrif ugating  tubes.    A  very 
active  scrum  from  a  rabbit,  which  has  been  immunized 
to  the  typhoid  bacillus,  is  then  added  to  the  cloudy  fil- 
trate, and  this  is  set  aside  for  two  to  three  hours  at  87''  C. 
If  many  typhoid  bacilli  are  present,  visible  agglutination 
may  be  noted ;  but  if  they  are  not  abundant,  the  masses 
will  be  so  small  that  agglutination  may  not  be  detected. 
In  either  case  the  tubes  are  centrifu gated  for  one  to  two 
minutes,  after  which  the  fluid  is  decanted  and  the  tubes 
are  inverted  so  as  to  drain  as  completely  as  posssible. 
Sterile  sodium  chloride  solution  is  then  added  to  the  tubes 
and  the  deposit  is  taken  up  and  transferred  to  a  sterile  test 
tube  whicn  contains  glass  beads.    By  vigorous  shaking 
the  agglutinated  masses  can  now  be  broken  up  and  homo- 
geneous suspension  obtained.    A  glass  rod,  bent  at  right 
angles,  is  then  dipped  in  the  suspension,  and  streaked 
thoroughly  over  the  surfaces  of  a  number  of  plates  of  the 
special  agar.    The  latter  is  a  three-percent,  agar,  to 
which  after  sterilization  in  an  autoclave  a  lactose  and 
lacmoid  solution  is  added.    This  consists  of  1.5  per  cent, 
lactose  and  0.04  per  cent,  lacmoid.  and  before  addition  is 
tioiled  fifteen  minutes.    The  Petri  dislies  are  developed  at 
87"  C.  for  twenty -four  hours.     The  typhoid  colonies  are 
round,  or  oval,  and  sharp  bordered ;  later  they  show  the 
typical   spreading  form,  and  the  color  of  the  centre 
ebanges  to  a  dirty  yellow. 

The  typhoid-like  colonies  should  then  be  examined 
under  the  microscope  and  submitted  to  further  identifica- 
tion. A  suspension  of  the  colony  may  be  tested  for  the 
agglutination  reaction  with  typhoid  serum.  Pfeiffer's 
reaction  may  be  tested  for  by  injecting  a  mixture  of 
antityphoid  serum  and  the  organism  into  the  peritoneal 
cavity  of  a  guinea-pig,  as  described  under  Cholera.  The 
eutttires  should  also  be  tested  for  gas  production,  indol, 
milk  coagulation,  and  on  the  special  plating  media. 
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In  the  absence  of  the  serum  necessary  for  the  above 
method  recourse  may  be  had  to  the  plating  medium  of 
Hiss,  the  urine  gelatm  of  Piorkowski,  and  the  Driealski- 
Conradi  agar,  the  preparation  of  which  has  been  given. 

16.  A  number  of  infections  due  to  moulds  and  allied 
forms  and  also  to  yeast-like  bodies  have  been  described. 
The  former  are  represented  by  the  strep tothrices,  or,  more 
correctly,  by  the  actinomyces  of  Madura  foot  and  of  cat- 
tle farcy.  The  yeast  or  blastomycotic  affections  have 
been  noted  in  certain  forms  of  dermatitis,  and  may  even 
be  systemic  in  character.  In  all  these  diseases  the  exami- 
nation of  the  pus  and  of  sections  of  tissue,  as  well  as  the 
culture  of  the  orfinnism,  must  be  carried  out. 

16.  Protozoal  DiieMes. — Several  very  important  dis- 
eases are  due  to  organisms  of  this  class.  The  examina- 
tion for  amcebee  in  tropical  dysentery  has  already  been 
touched  upon.  The  sporozoa  include  among  others  the 
Plasmodium  of  malaria,  the  piroplasma  of  Texas  fever. 
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of  **  spotted  fever,  ^  and  of  horses,  sheep,  and  dogs.  The 
flagellata  cause  the  various  trypanosomatic  diseases,  such 
as  the  surra  of  Asia  and  of  the  Philippine  Islands,  na- 
gana  or  the  tsetse-fly  disease  of  South  Africa,  dourine  or 
**  m^adie  du  colt "  of  the  Mediterranean  littoral,  caderas 
of  South  America,  the  gambian  fever  and  the  sleeping- 
sickness,  the  last  two  being  diseases  of  man.  Moreover, 
many  animals  harbor  in  the  blood  parasites  of  this  group, 
as  in  the  case  of  the  wild  rat. 

In  all  suspicious  cases  the  blood  should  be  examined 
for  these  two  groups  of  organisms.  The  Plasmodium  of 
malaria  is  foimd  especially  within  the  blood  cells.  The 
trypanosomes  are  free  in  the  plasma.  The  blood  may  be 
examined  direct  under  the  cover  glass,  or  in  hanging 
drop,  or  in  a  Ranvier  slide.  Stained  preparations  can  be 
made  with  methylene  blue,  thionin,  or  best  with  some 
modification  of  the  Romanowski  method.  The  prepara- 
tion of  the  specimens  and  the  staining  methods  have 
alreadv  been  described.  The  trypanosomes  of  the  Lit 
and  of  nagana,  cultivated  by  Novy  and  McNeal,  are  the 
only  pathogenic  protozoa  which  it  has  been  possible  to 

frow  artificially.  Their  presence  is  best  detected  by 
irect  examination  of  the  blood,  though  at  times  they 
may  be  very  difficult  to  find,  and  may  require  daily  ex- 
aminations for  several  weeks. 

Determination  of  the  Thebmal  Death  Point  of 
Bactbkia. — In  this  work  and  also  in  testing  disinfectants 
it  is  necessary  to  have  almost  homogeneous  suspensions 
of  the  organism  to  be  tested.  Water  suspensions  should 
be  used  first,  and  later  those  of  bouillon,  serum,  etc.  The 
liquid  is  introduced  by  means  of  a  bulb  pipette  into  the 
tube  of  an  agar  culture.  The  growth  is  rubbed  up  as 
much  as  possible,  and  the  suspension  is  then  transferred 
to  a  sterile  glass-wool  filter.  In  this  way  the  masses  of 
bacteria  are  removed.  The  cloudy  filtrate  may  be  used 
as  such,  or  it  may  be  diluted  so  as  to  have  fewer  organ- 
isms in  the  test.  It  may  be  used  as  such  for  determining 
the  action  of  moist  heat  and  for  testing  disinfectants. 
Again,  for  dry -heat  work  and  for  many  disinfecting  tests 
the  suspension  is  allowed  to  dry  upon  the  surface  of  ster- 
ile glass  slips,  glass  or  garnet  beads,  silk  threads,  muslin 
squares,  etc. 

To  test  the  action  of  dry  heat  a  number  of  cover  glasses 
on  which  the  test  organism  has  been  dried  are  placed  in 
a  sterile  Petri  dish  and  exposed  to  a  given  temperature. 
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At  given  intervals  a  specimen  is  removed  and  planted  in 
bouillon. 

To  test  the  action  of  moist  heat  the  best  procedure  is  to 
draw  up  the  liquid  into  sterile  capillaries,  as  shown  in 
fig.  5109.  The  tube  is  sealed,  below  and  above^  the 
liquid.  The  advantage  of  this  method  lies  in  the  fact 
tlmt  the  heat  promptly  penetrates  ever}'  part  of  the  sus- 
pension. A  number  of  tubes  thus  equipped  are  placed 
m  a  water-bath,  the  temperature  of  which  is  kept  at  a 
constant  point  by  means  of  a  regulator.  At  intervals  a 
capillary  is  removed,  cooled,  opened  at  one  end,  and  the 
contents  are  expelled  into  a  tube  of  bouillon  by  gently 
touching  the  closed  end  to  a  flame. 

Testing  of  Chemicals. — In  this  work  it  is  necessary  to 
distinguish  between  the  antiseptic  and  the  disinfecting 
action  of  a  substance.  The  former  refers  to  the  amount 
of  the  substance  which  will  inhibit  the  growth,  but  not 
necessarily  kill  the  organisms.  The  latter  implies  the 
actual  destruction  of  the  test  object.  Obviously  a  sub- 
stance which  will  kill  bacteria,  when  diluted  sufficiently 
will  merely  restrict  their  growth ;  and  when  the  dilution 
is  excessive  will  have  no  action  whatever. 

The  antiseptic  action  is  determined  by  adding  to  the 
suspension  in  bouillon  varying  amounts  of  the  chemical 
so  as  to  make  different  dilutions,  for  example:  1  in  500, 
1  in  1,000, 1  in  5.000, 1  in  10,000,  etc.,  solutions.  The  tubes 
thus  equipped  are  then  placed  in  the  incubator  for  sev- 
eral days.  The  very  weak  solutions  will  show  growths, 
while  the  very  concentrated  ones  will  show  none.  The 
amount  which  just  inhibits  the  growth  represents  the 
antiseptic  power  of  the  substance. 

The  germicidal  action  of  a  gas,  such  as  formaldehyde, 
is  determined  by  exposing  cover-glass  preparations,  silk 
threads,  bit  of  muslin,  etc.,  impregnated  with  the  sus- 
pension, dry  and  moist,  to  the  action  of  the  gas  in  a  tight 
room.  At  the  end  of  the  exposure  the  preparations  are 
transferred  to  sterile  tubes  of  bouillon  and  incubated. 

The  germicidal  action  of  liquids  is  ascertained,  either 
by  abiding  the  solution  to  the  bacterial  suspension  or  by 
immersing  in  the  solution  the  dried  cover-slip  prepara- 
tions mentioned.  In  the  former  case,  at  stated  intervals, 
a  small  loop  of  the  liciuid  is  transferred  to  bouillon,  while 
in  the  latt(;r  case  the  slip  or  thread  is  first  rinsed  in  sterile 
water  and  then  plac(>d  in  the  bouillon. 

7  /le  Serum  A f/f/iuti nation  Test. — The  serum  of  an  ani- 
mal which  has  been  immunized  to  a  germ  when  brought 
into  contaf;t  with  a  suspension  of  that  germ  will  cause 
tlie  organisins  to  gather  in  masses.  This  fact  is  utilized 
in  the  Widal  test  for  typhoid  fever.  A  drop  of  the  serum 
from  a  typhoid  patient  is  diluted  with  ten,  twenty, 
thirty,  flftv,  one  hundred  drops  respectively  of  water  m 
a  wat<;h  gui.ss.  A  drop  of  each  mixture  is  then  trans- 
ferred to  a  cover  glass  and  inoculated  with  a  very  small 
amount  of  a  fresh  agar  culture  of  the  typhoid  bacillus, 
care  being  taken  to  avoid  an  excess  of  the  organisms. 
Hanging  drops  are  then  made  and  the  preparations  ex- 
amined under  the  microst-ope.  The  limit  of  the  reaction 
is  indicated  by  the  dilution  whi(;h  is  just  able  to  cause 
paral3'sis  of  motion  and  clumping  in  one  hour.  Instead 
of  diluting  with  water  some  prefer  to  use  a  very  young 
bouillon  culture.  The  agglutination  test  is  most  delicate 
when  carried  out  under  tlie  microscope.  Very  good  re- 
sults, visible  to  the  unaided  eye,  may  be  obtained  by 
adding  the  serum  to  bouillon  cultures  of  the  organism. 
The  tubes  thus  treated  should  be  set  aside  for  some  hours 
at  87*  C.  when  the  agglutinated  masses  will  settle  to  the 
bottom  and  leave  the  liquid  clear.  When  applying  the 
test  to  a  suspected  case  of  typhoid  fever  it  is  not  always 

fmssible  to  obtain  large  amounts  of  the  serum.  In  such 
nstances  the  blood  may  be  placed  in  single  drops  on  a 
sheet  of  filter  paper,  or  better  tinfoil.  The  dilutions  can 
then  be  made  with  these  drops  of  dried  blood  as  with  the 
serum  it.self.  The  application  of  this  test  to  the  recog- 
nition to  the  typhoid  bacillus  in  drinking-water,  fa»ces, 
etc.,  has  been  given. 

Tehtintj  the  Strength  of  Antitoxin. — The  strength  of  an 
antitoxin  is  expressed  in  immunity  units.  A  unit  repre- 
sents that  amount  of  serum  which  will  be  just  sufiicient 


to  save  a  250 -gm.  guinea-pig  against  100  minimum  fatal 
doses  of  the  diphtheria  toxin.  Thus  if  0.1  c.c.  of  serum 
protects  against  this  dose  of  poison,  then  it  will  contain 
1  immunity  unit,  and  1  c.c.  of  such  serum  will  contain 
10  immunity  units.  It  is  possible  to  prepare  diphtheria 
antitoxin  of  such  strength  that  1  c.c.  will  contain  more 
than  1,000  immunity  units.  Usually,  however,  the 
serum  as  marketed  contains  about  200  immunity  units 
per  cubic  centimetre. 

The  first  essential  is  to  ascertain  the  minimum  fatal 
dose  of  the  toxin,  by  which  is  meant  the  amount  of  toxin 
which  will  kill  a  250-gm.  guinea-pig  on  the  fourth,  or  at 
most  on  the  fifth  day.  The  toxin  itself  is  a  bouillon  cult- 
ure of  the  diphtheria  bacillus,  which  has  been  rendered 
sterile  by  the  addition  of  a  small  amount  of  carbolic  acid. 
The  diphtheria  culture  should  not  be  more  than  a  week 
old. 

Varying  amounts  of  the  serum  are  then  added  to  por- 
tions of  the  toxin  representing  one  hundred  minimum 
fatal  doses.  These  mixtures  are  then  injected  into 
guinea-pigs  of  the  weight  given.  That  fraction  of  a 
cubic  centimetre  of  the  serum  which  just  suffices  to  save 
a  guinea-pig  under  these  conditions  represents,  as  stated 
alK>ve,  one  inununity  unit.  The  test  is  usually  made 
with  only  ten  minimum  fatal  doses,  in  which  case  the 
proper  correction  is  made. 

This  method  is  subject  to  some  error,  inasmuch  as  it 
has  been  found  that  a  serum  which  has  been  tested 
against  one  toxin  will  show  a  different  value  when  tested 
against  another.  This  is  due  to  the  fact  that  the  toxin 
undergoes  changes  on  keeping,  and  is  converted  into  a 
non-poisonous  body  or  toxoid,  which,  however,  retains 
the  power  of  combining  with  the  antitoxin.  For  this 
reason  Ehrlich  proposed  a  new  method  of  toting  the 
antitoxic  value  of  a  serum.  A  standard  dried  antitoxin 
is  made  the  basis  of  the  measurement.  This  is  diluted  so 
that  a  given  amount  just  represents  one  immunity  unit. 
The  test  dose  of  toxin  is  then  ascertained  and  represents 
the  amount  of  toxin,  which  mixed  with  one  immunity 
unit  of  serum,  will  cause  death  on  about  the  fourth  day. 
The  serum  to  be  tested  is  then  diluted,  mixed  with  the 
test  dose  of  the  toxin,  and  injected  into  guinea-pigs.  If 
the  animal  dies  in  a  day  or  two  it  is  evident  that  the 
serum  contains  less  than  one  immunity  unit.  If,  on  the 
other  hand,  it  lives  for  seven  or  eight  days,  or  even  re- 
covers, it  shows  that  the  amount  of  serum  taken  contains 
more  than  one  unit.  By  using  suitable  dilutions  of  the 
serum  eventually  the  point  will  be  reached  where  the 
amount  taken  will  represent  exactly  one  unit. 

Methods  of  Immunization. — Only  the  general  principles 
of  active  immunization  can  be  considered.  The  injec- 
tions are  made  subcutaneously,  intraperitoneal ly.  and  in- 
travenously. When  a  soluble  poison  is  injected,  a  true 
antitoxin  develops  in  the  animal  and  is  present  in  the 
blood,  and  hence  in  the  serum.  This  is  the  case  in  diph- 
theria, tetanus,  and  venom  immunity.  On  the  other 
hand,  when  the  solid  cell  is  injected,  the  serum  may  ac- 
quire anti-infectious  properties,  the  best  instance  of 
which  is  seen  in  the  anti-pest  scrum.  The  organisms 
may  be  killed  by  exposing  them  to  the  action  of  ether, 
chloroform,  or  to  that  of  moist  heat  at  60*  C.  In  special 
cases  the  attenuated  living  germ  is  used,  and  at  times 
even  the  most  virulent  form  is  employed.  By  the  injec- 
tion of  cells  other  than  bacteria,  diverse  cytolytic  sera 
are  obtained.  Thus  the  injection  of  the  red  blood  cells 
pives  rise  to  a  ha?molytic  serum.  The  temperature  and 
the  weight  of  the  animal  must  be  taken  daily,  since  they 
afford  the  best  indication  of  the  condition  of  the  animal. 

Examination  of  Air. — The  bacteria  which  chance  to 
be  present  in  the  air  are  in  a  dried  condition,  and  tend  to 
settle  when  the  motion  of  the  air  is  lessened.  The  sim- 
plest method  consists  in  exposing  a  plate  of  gelatin  or 
agar  to  the  air  for  a  given  length  of  time.  Some  of  the 
organisms  settle  on  tTie  gelatin,  and  eventually  give  rise 
to  colonies.  Koch  improved  slightly  upon  this  by  plac- 
ing the  gelatin  plate  in  the  bottom  of  a  sterile  cylinder 
of  known  volume.  A  fter  opening  the  cylinder  in  a  given 
locality  it  is  closed  with  a  cotton  plug  and  set  aside,  when 
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sanitary  condition  of  the  city  is  satisfactory,  and  the 
water  supply  for  domestic  purposes  comes  from  moun- 
tain wells.  The  accommodations  are  abundant,  excel- 
lent, and  of  varying  price.  The  baths  are  open  all  the 
year,  although  they  are  most  frequented  during  the  sea- 
son (May  to  October).  There  arc  also  milk,  herb,  and 
grape  cures.  The  situation  of  Baden  with  its  hills  af- 
foras  opportunity  for  the  ** Terrain-Cur.'*  One  can  also 
make  an  **  after-cure  "  here  after  a  course  of  more  active 
mineral  waters. 

East  of  Baden-Baden,  in  the  northeastern  part  of  the 
Black  Forest,  is  Wild  bad  (t,410  feet),  a  much-frequented 
spa,  containing  indifferent  thermal  waters,  of  a  tempera- 
ture of  91.8"  to  104.6°  F.,  used  very  largely  for  bath- 
ing, although  they  are  also  used  for  drinking  and  gar- 
gling. The  town,  of  about  8,000  inhabitants,  lies  in  the 
narrow  wild  valley  of  the  Enz,  surrounded  by  hills  cov- 
ered with  pines,  and  possesses  an  agreeable  climate  and 
excellent  drinking-water.  The  mean  yearly  temperature 
is  46.5**  F.,  and  the  mean  monthly  temperatures  for  the 
season  are:  May,  68.7°  F. ;  June,  60.8°  F. ;  July,  68.1"  F. ; 
August,  62.6°  F. ;  September,  55.9°  F.  The  watere  are 
beneficial  for  the  class  of  cases  for  which  simple  hot  baths 
are  appropriate,  such  as  chronic  rheumatism,  gout, 
chronic  joint  pains,  metal  poisoning,  scrofula,  functional 
nervous  affections,  catarrh  of  the  respiratory  organs, 
nervous  dyspepsia,  convalescence  from  acute  and  chronic 
diseases,  certain  gynaecological  affections,  and  chronic 
skin  eruptions.  The  bracmg  mountain  air  found  here 
also  enhances  tlie  value  of  a  visit  to  this  resort.  The  ap- 
plication of  the  waters  is  chiefly  in  bathing,  and  they  are 
conducted  from  the  wells  in  a  continual  stream  at  their 
natural  temperature.  There  are  also  elcctiic,  steam,  and 
hot-air  baths ;  massage  and  gymnastics.  Tliere  are  sev- 
eral bath  establishments,  the  property  of  the  Qovernment, 
two  excellent  ones,  the  Great  Bathhouse  and  the  KOnig 
Earls  Bad,  and  others  for  the  poor  or  those  of  slender 
means.  There  arc  a  variety  of  outdoor  amusements, 
such  as  fishing,  shooting,  and  tennis;  and,  as  in  almost 
all  these  resorts  so  largely  visited  by  English  and  Ameri- 
cans, an  English  church. 

Not  far  from  Wildbad  is  8ch5mberg  (2,180),  where  is 
situated  a  sanatorium  for  pulmonary  tuberculosis  con- 
ducted by  a  physician  formcrlv  attached  to  the  Falken- 
stein  Sanatorium,  and  in  a  similar  manner. 

St.  Blasien  (2,580  feet),  in  the  southeastern  part  of  the 
Black  Forest,  has  an  excellent  climate  and  situation, 
affording  mountain  and  forest  air,  and  is  resorted  to  both 
in  summer  and  in  winter.  There  are  pleasant  walks  among 
the  forests  in  the  neighl)orhood,  and  the  paths  are  ar- 
ranged for  the  "Terrain-Cur."  There  is  a  well-known 
sanatorium  here,  open  the  whole  year  for  the  open-air 
treatment  of  pulmonary  tuberculosis. 

At  Nordrach  (1,470  feet),  near  the  centre  of  the  Black 
Forest,  is  Dr.  Walther's  celebnited  "Nordrach-Colonie," 
in  a  prot<'cted  position,  looking  toward  the  south.  The 
success  of  Dr.  Walthcr  in  the  treatment  of  pulmonary 
tuberculosis  has  given  this  place  and  name  a  world-wide 
fame;  with  the  English,  especially,  this  sanatorium  is 
very  popular,  and  the  sanatoria,  now  so  frequently  being 
established  in  England,  follow  Dr.  Walther's  methods. 
and  sometimes  take  the  name  "  Nordrach." 

The  climate  at  all  these  open-air  resorts  in  the  Black 
Forest  is  practically  the  stmic :  the  air  is  fresh  and  pure, 
fairly  dry  and  equable,  and  although  cold  in  winter 
(mean  winter  temperature.  29.6'  F.)  it  is  sunny  and  there 
is  protection  from  the  wind.  The  mountain  mtluence  is 
also  apparent,  and  the  thickly  wooded  character  of  the 
countrv  is  not  without  value. 

Baden  weiler  (1,450  feet),  in  the  lower  part  of  the  Black 
Forest,  is  a])o])u]ar  summer  resort  and  spa,  and  possesses 
great  beauty  of  situation  and  an  excellent  climate,  pure 
air  with  a  moderate  humidity  of  seventy  ])er  cent.,  and 
an  equable,  mild  temperature.  The  mean  average  month- 
ly temiKjraturesare:  Mav.  5^^^"^  F. :  June,  61.5"  F. ;  July, 
64.6°  F. :  August.  62.8'  F. ;  September.  57.4^  F.  The 
yearly  rainfall  is  about  forty  in(!he8.  Badonweiler  is 
used  much  more  for  a  climatic  health  resort  than  for  its 


watere,  which  are  indifferent  thermal  (of  84°  F.).  They 
are  used  in  drinking,  in  garbling,  and  in  baths;  and 
for  various  maladi^ — gout,  rheumatism,  neurasthenia, 
chronic  neuralgia,  diseases  of  the  skin,  catarrh  of  the 
respiratory  passages,  dyspepsia,  dysmenorrhcea,  etc. 
There  are  two  public  bathing  pools,  the  ^  b^iutif ul  mar 
ble  bath,"  an  open  swimming  pool,  and  bath-rooms  in  a 
number  of  hotels.  The  baths  are  sometimes  artificially 
heated,  and  common  salt  is  added  to  render  them  more 
stimulating.  The  milk  and  whey  cures  can  also  be  taken 
here.  Tlie  sanitary  conditions  of  the  town  and  the  water 
supply  are  good.  There  is  also  a  steam  disinfecting  ap- 
paratus. The  accommodations  are  good  in  hotels  and 
pensions.  In  the  vicinity  of  Badenweiler  are  various  re 
sorts  of  different  elevations  which  off  or  favorable  climatic 
conditions. 

Bippoldsau  (1,866  feet)  is  situated  in  about  the  centre  of 
the  Black  Forest  near  the  Kniebis  Mountains,  in  a  thickly 
wooded  valley,  with  typical  forest  scenerj',  rocky  preci- 
pices, cascades,  and  the  ever-present  fir  trees.  The  watere 
are  gaseous  chalybeate,  containing  bicarbonate  of  iron, 
sulphate  of  sodium,  carbonate  of  calcium,  and  free  car- 
bonic acid  gas.  The  watere  are  taken  internally  in  anae- 
mia, chlorosis,  debility,  dyspepsia,  catarrhal  conditions 
of  the  stomach  and  bowels,  etc.  Iron  baths  are  also  used 
from  two  springs  containing  a  small  amount  of  iron  and 
rich  in  carbonic  acid  gas.  Mud  baths  are  used  exten- 
sively here,  and  are  said  to  Imj  effective  in  chronic  rheu- 
matic swellings,  various  sexual  disturbances  such  as 
amenorrhoea,  spermatorrhoea,  and  impotence.  There  are 
also  pine-needle,  electric,  and  sand  baths,  with  massage 
and  gymnastics.  The  baths  are  heated  by  Schwarz's 
method,  which  consists  of  the  introduction  of  steam  into 
the  double  bottoms  of  the  separate  baths.  There  are  two 
well-appointed  bathhouses  containing  twenty-five  bath- 
rooms. The  yearly  average  is  about  thirty-five  hundred 
baths.  The  water  from  some  of  the  springs,  viz., 
Josef's,  Leopold's,  and  Wenzel's,  are  bottled  and  largely 
exported,  as  is  also  the  salt  (Rippoldsau  salts).  The  ac- 
commodations are  good.  The  rural  simplicity  of  the 
place  remains,  many  of  the  old-time  costumes  being  still 
worn  by  the  natives. 

There  are  numerous  other  small  spas  and  climatic  re- 
sorts in  the  Black  Forest,  all  attractively  situated  and 
affording  opportunities  for  hydrotherapeutic  treatment 
or  open-air  life  in  a  fresh  invigorating  atmosphere.  In- 
deed, a  walking,  bicycle,  or  automobile  tour  through 
this  most  picturesque  region  may  well  be  considered  a 
cure  in  itself  for  tired  nerves  and  the  mentally  over- 
worked ;  and  the  writer,  from  personal  experience,  can 
bear  witness  to  the  charm  and  restfulness  of  such  an 
excureion:  the  air  is  so  fresh  and  invigorating,  the  food 
so  good,  the  countrv  scenery  so  attractive,  and  the  sing- 
ing of  the  skylarks  so  sweet  and  seductive. 

Edward  0,  Otis. 

BRONCHIECTASIS.— Dilatations  of  the  bronchi,  either 
diffuse  or  circumscribed,  are  known  as  bronchiectases. 
They  are  of  common  occurrence  and  arise  from  a  great 
variety  of  causes.  In  all  cases,  however,  the  essential 
cause  of  bronchial  dilatation  is  to  be  found  in  a  weakness 
of  the  bronchial  wall  or  an  increas<iof  ]>ressure  within  the 
bronchus,  or  in  a  combination  of  both  these  factore. 
Bronchiectases  appear  both  clinically  and  pathologically 
in  such  a  variety  of  forms  that  their  classification  is  diftl- 
cult.  According  to  their  etiology  they  may  be  divided 
into  the  following  forms: 

'1.  Congenital. 

2.  Atelectatic. 

■  3.  Vicarious. 

I  4.  Emphy.sematous. 

I  5.  lufljinunatorv. 


Bronchiectiisis. 


General  ^Iorbid  Anatomy. — The  condition  of  bron- 
chial dilatation  may  Ik*  single  or  multiple,  one  or  more 
of  the  bronchi  being  affected.  In  stmie  cases  the  entire 
bronchial  tree  isdilaU^l  {uttirerml  hrouchiectafdH).  When 
but  one  bronchus  is  dilated  the  condition  is  usually  found 
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BronelftlectasUk 
Bronchleetaate. 


the  lung  tissue  with  pleural  adliesions  the  outward  pull 
upon  the  bronchial  walls  is  also  an  important  factor  hi 
caushig  a  dilatation  of  the  bronchial  lumen.  In  both  cases 
the  dictation  is  favored  by  any  inflammatory  process 
which  weakens  the  wall.  The  mucous  membrane  of  the 
dilated  bronchus  in  the  hypertrophic  mass  may  resemble 
that  found  in  the  atrophic  forms,  or  papillary  or  poly- 
poid proliferations  may  be  present.  A  lattice-like  mark- 
ing of  the  linini^  membrane  is  often  seen.  These  mark- 
ings correspond  to  small  thickenings  or  eleyatidns  of  the 
mucosa  corresponding  to  the  formation  of  a  very  cellular 
granulation  tissue  alK>ut  the  longitudinal  and  transverse 
bundles  of  elastic  tis-sue.  The  connective  tissue  of  the 
wall  and  of  the  peribronchial  region  is  more  or  less  thick- 
ened and  connective  tissue  may  take  the  place  of  the  mu- 
cous glands  and  cartilages.  The  capillaries  of  the  wall 
are  greatly  dilated  and  present  thickened  walls.  The 
hypersemia  of  the  wall  may  be  so  marked  that  the  ap- 
pearance of  the  mucosa  suggests  a  hemorrhagic  con- 
dition. Tuberculous  and  gangrenous  processes  may 
cause  various  modifications  of  these  appearances. 

The  mccidar  bronchiectases  usually  develop  at  the  cost 
of  the  lun^  parenchyma.  The  bronchus  may  show  at 
some  point  m  its  course  a  dilatation  varying  in  size  from 
that  of  a  mustard  seed  to  that  of  a  hen's  egg,  or  the 
bronchus  may  terminate  in  a  sac.  The  central  end  of  the 
dilatation  may  become  obliterated  and  the  dilatation  thus 
come  to  resemble  a  cyst.  Through  the  accumulation  of 
secretions  the  cyst  may  attain  great  dimensions.  All  the 
bronchi  of  one  lung  may  be  similarly  affected,  the  lung 
tissue  between  becoming  atrophic  and  compressed,  so 
that  the  organ  finally  comes  to  resemble  a  multilocular 
cyst  In  other  cases  the  saccular  dilatation  may  involve 
only  a  portion  of  the  circumference  of  the  wall,  so  that  it 
appears  as  a  diverticulum  which  is  connected  with  the 
lumen  of  the  bronchus  by  a  narrow  opening  only  (dila- 
tation ampullaire  laterals  of  Cruveilhier).  In  the  ma- 
lority  of  cases  the  saccular  dilatations  involve  the  smaller 
bronchi,  more  rarely  are  the  main  branches  affected.  They 
are  usually  associated  with  bronchial  stenoses,  and  are 
most  often  found  near  the  periphery  of  the  lung.  Ac- 
cording to  Gairdner  all  the  saccular  dilatations  are  the 
result  of  ulcerative  excavations  of  the  lung  tissue.  This 
is  true,  however,  of  only  a  part  of  the  cases. 

Biermer  divides  bronchiectases,  according  to  the  char- 
acter of  their  walls,  into  the  following  forms:  (1)  Dilata- 
tions with  catarrhal  swelling  and  relaxation  of  the  bron- 
chial wall.  These  are  acute  and  occur  chiefly  in  the 
lungs  of  children  affected  with  chronic  bronchitis.  After 
tlie  bronchitis  has  been  cured  the  bronchial  wall  regains 
its  old  tone  and  elasticity,  and  the  dilatation  disappears. 
(2)  Dilatations  with  hypertrophic  walls.  These  affect 
the  larger  bronchi  ancf  are  usually  spindle-shaped.  (8) 
Dilatations  with  tliin  walls.  These  are  usually  saccular. 
(4)  Dilatations  with  trabecular  degeneration.  The  walls 
are  uneven,  thickened,  and  there  is  a  peribronchial  in- 
crease of  connective  tissue. 

Ulcerative  processes  are  of  common  occurrence  in  the 
mucosa  of  the  saccular  bronchiectases.  Complete  de- 
struction of  the  elements  of  the  wall  may  take  place,  giv- 
ing rise  to  a  bronchial  abscess.  Infection  with  putre- 
factive bacteria  leads  to  a  secondary  gangrene.  Such 
changes  are  due  to  the  lessened  resistance  of  the  bronchial 
walls,  the  changes  in  the  secretions,  and  the  entrance  of 
bacteria.  In  these  cases  elastic  tissue  may  be  found  in 
the  spiitum.  Deposits  of  lime  salts  may  occur  in  the 
bronchial  walls,  and  as  the  result  of  the  formation  of 
granulating  surfaces  adhesions  of  the  walls  or  the 
development  of  connective-tissue  bridges  may  take  place. 
In  some  cases  a  complete  obliteration  of  the  lumen  results, 
and  the  bronchus  is  converted  at  the  point  of  dilatation 
into  a  fibrous  cord. 

The  changes  in  the  lung  tissue  in  the  neigliborhood 
of  the  bronchiecta.sis  are  usually  primary,  with  the  ex 
ception  of  ulcerative  and  gangn'nous  processes,  which 
are  secondary  to  the  dilaUition.  The  bronchi  which  are 
not  dilat(Ki  show  catarrh  and  a  putrid  decomposition  of 
the  secretions.     They  are  often  wholly  obliterated.     In 


bronchiectases  due  to  syphilitic  affections  of  the  air  pas 
sages  the  dilatation  of  the  smaller  bronchi  is  usually  sec- 
ondary to  a  stenosis  of  the  trachea  or  large  bronchus. 
The  portions  of  the  lun^s  not  affected  by  the  condition 
causing  the  bronchiectasis  may  present  a  compensatory 
emphysema,  and  in  the  later  stages  foci  of  bronchopneu- 
monia, due  to  the  aspiration  of  secretions  from  the 
dilated  bronchi,  may  be  found.  The  right  ventricle  may 
become  hypertrophied  and  dilated  as  the  result  of  the 
stasis  in  the  pulmonary  circulation.  The  bronchial 
glands  are  usually  swollen. 

Metastasis  may  take  place  from  bronchiectases.  Bier- 
mer observed  metastatic  brain  abscesses  in  four  cases  of 
bronchiectasis ;  and  Gerhard t  and  Bardenheuer  noted  the 
occurrence  of  rheumatic  joint  affections  in  patients  with 
bronchiectases.  Chiari  has  reported  a  case  of  suppura- 
tive myelitis  following  bronchiectasis.  In  the  pus  and 
vessels  of  the  cord  a  branching  filamentous  fungus  was 
found  which  showed  threads  breaking  up  into  coccoid 
bodies  and  staining  with  Gram's  mixture.  Of  eight  cases 
of  hsematogenous  myelitis  collected  from  the  hterature 
three  were  secondary  to  bronchiectasis.  In  one  case  of 
actinomycotic  abscesses  occurring  in  the  brain  of  a  man 
with  numerous  bronchiectatic  cavities,  many  clusters  of 
the  fungus  were  found  in  the  walls  and  contents  of  the 
latter. 

Location. — Statistics  as  to  the  location  of  bronchiec- 
tases are  of  doubtful  value.  This  is  particularly  true 
with  regard  to  the  relative  frequency  of  involvement  of 
the  right  and  left  sides  and  the  upper  and  lower  lobes. 
The  statements  generally  made  in  regard  to  these  points 
are  to  the  effect  that  bronchiectases  usually  occur  in  one 
lung,  and  more  frequently  on  the  left  than  on  the  right 
side,  and  more  often  in  the  upper  lobe  than  in  the  lower, 
and  that  in  double-sided  bronchiectasis  both  upper  lobes 
are  more  often  affected  than  the  lower  ones.  But  little 
importance  can  at  present  be  attached  to  such  statements, 
the  number  of  observations  upon  which  they  are  based 
being  too  small.  The  dilatations  occurring  with  tuber- 
culosis and  chronic  inflammatory  processes  are  more  often 
seen  in  the  upper  lobes;  in  the  case  of  pleuritic  exuda- 
tions, in  the  compressed  lower  lobes ;  in  those  occurring  as 
sequelae  of  croupous  and  catarrhal  pneumonia,  hyposta- 
tic and  atelectatic  conditions  are  found  in  the  lower  and 
posterior  portions.  In  the  case  of  pleural  adhesions  the 
dilatations  are  sometimes  found  in  the  bronchi  of  the 
upper  lobe,  sometimes  in  those  of  the  lower  lobe. 

CmigeniUil  Bronchiectims. — Under  this  head  there  is 
included  a  number  of  conditions  in  the  lungs  of  the  new- 
bom  which  have  hevu  regarded  as  due  to  congenital 
syphilis.  One  lung  is  usually  affected ;  it  may  contain 
numerous  cysts  filled  with  a  serous  fluid.  The  lung  tis- 
sue iMJtween  the  cysts  may  be  indurated  or  atelectatic. 
Heller,  Herzheinier,  Grawitz,  and  others  have  described 
cases  which,  according  to  Grawitz,  are  to  be  ascribed  to 
a  hydropic  dilatation  of  the  bronchi.  Heller  regards 
them  as  representing  the  bronchi  of  undeveloped  por- 
tions of  the  lung,  the  dilatation  occurring  in  lat^r  life 
partly  as  the  result  of  the  growth  of  the  thorax  and  the 
consequent  pull  upon  the  bronchus,  and  partly  as  the 
result  of  the  growth  of  the  bronchus  itself  and  the  press- 
ure of  retain^  secretions. 

Atelectatic  Bronchiectasis. — The  congenital  bronchiec- 
tasis of  Heller  is  to  be  placed  in  this  class.  In  a  number 
of  cases  observed  bronchial  dilatations  have  been  found 
in  adults,  the  lung  tissue  being  free  from  pigment  and 
showing  no  evidences  of  inflammatorj'  changes.  The 
condition  is  therefore  very  probably  the  result  of  a  con- 
genital atelec^tasis.  An  ac(|uired  bronchiectasis,  due  to 
atelectasis,  may  take  place  in  later  life  as  the  result  of 
defonnities  of  the  thorax,  tumors,  aneurism,  etc. 

Vicarious  Br<*nchiectams. — If  the  entrance  of  air  into 
any  portion  of  the  lung  be  hindered  and  the  volume  of 
that  part  reduced,  tlie  inspiratory  pull  upon  the  sound 
portions  of  the  lung  is  increased.  As  the  i-esult  of  this 
increased  pull  both  the  alveoli  and  the  bronchi  become 
dilated,  and  there  arise  a  vicarious  emphysema  and  a  vi- 
carious bronchiectasis.     Pneumonic  foci,  infarcts,  local 
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atelectasis,  local  tuberculous  nodules  and  infiltrations, 
contracting  scar  tissue,  etc.,  are  the  causal  factors  of  such 
bronchial  dilatations.  The  bronchial  wall  and  mucosa 
become  stretched  and  thinned  like  a  serous  membrane 
The  essential  characteristic  of  the  change  is  that  no  in- 
flammatory processes  take  part  in  the  direct  production 
of  the  dilatation.  It  is  to  be  regarded  as  a  vicarious  em- 
physema of  the  bronchi.  The  clinical  significance  of  the 
condition  is  not  great.  The  dilatations  are  relatively 
BtnaXl  and  circumscribed.  Inflammatory  changes  may 
follow,  and  an  ulcerative  or  inflanmiatory  bronchiectasis 
develop. 

BmphytemaUms  Branehiectasis.  —An  emphysema  of  the 
bronchi  occurs  also  in  simple  atrophic  emphysema  of  the 
lungs  not  due  to  a  compensation  for  portions  of  the  lung 
the  function  of  which  is  lost  or  diminished.  It  is  to  be 
regarded  as  idiopathic  rather  than  vicarious  or  compen- 
sating. The  dilatation  is  not  great,  but  the  walls  of  the 
brondii  are  greatly  thinned.  The  smaller  branches,  par- 
ticularly those  of  the  lower  lobes,  are  chiefly  affected. 
The  symptoms  cannot  be  separated  from  those  of  alveo- 
lar emphysema. 

Inflammatory  Bronchieetans.— This  is  by  far  the  most 
common  and  important  form.  All  authorities  are  agreed 
that  for  the  production  of  a  bronchiectasis  of  cUnical 
importance  an  inflammatory  weakening  of  the  bronchial 
wall  is  necessary.  In  general  there  are  no  severe  inflam- 
matory conditions  of  the  lungs  or  pleura  in  which  bron- 
chiectases may  not  develop.  Capillary  bronchitis, 
chronic  bronchitis,  catarrhal  pneumonia,  croupous 
pneumonia,  particularly  when  running  a  subacute  or 
chronic  course,  tuberculosis,  obliteration  of  the  bron- 
chioles due  to  indurations,  peribronchitis,  t^'phoid  hy- 
post^s,  stenosis  of  the  large  bronchi,  pleuntis,  pleural 
adhesions,  etc.,  are  the  causal  and  predisposing  factors. 
General  anaemia,  marasmus,  alcoholism,  excessive  or 
forced  respiratory  movements,  singing,  screaming,  cough- 
ing, etc.,  play  a  secondary  part.  In  the  case  of  bronchial 
stenoses  the  bronchus  is  usually  dilated  both  above  and 
below  the  point  of  stenosis.  It  is  probable  that  the  dila- 
tation which  lies  below  the  stenosis  is  due  to  the  fact  that 
the  air  which  passes  through  the  stenosis  into  tlie  portion 
of  the  bronchus  below  it  is  held  there  by  the  blocking  of 
the  stenosis  with  mucus  during  expiration,  and  as  the 
result  of  the  expiratory  increase  of  pressure  this  portion 
of  the  bronchus  becomes  stretched.  In  the  case  of  for- 
eign bodies  the  bronchial  dilatation  is  found  not  only 
around  the  body,  but  involving  other  bronchial  branches 
as  well.  The  causes  of  such  dilaUitions  are  complicated, 
but  the  essential  factor  is  the  production  of  a  peribron- 
chitis. Tuberculosis  and  syphilis  may  give  rise  to  bron- 
chiectases which  are  primarily  dependent  upon  stenoses 
caused  by  the  contraction  of  scar  tissue,  or  are  due  to  in- 
filtrations. Chronic  pneumonia,  whether  following  the 
acute  pneumonias,  or  due  to  syphilis,  pleuritis,  foreign 
bodies,  etc.,  or  primair  of  unknown  origin,  is  of  especial 
importance  in  the  etiologj'  of  bronchiectasis. 

Symptoms. — Cough. — This  is  the  rule.  It  occurs  in 
paroxysms,  usually  at  long  intervals,  almost  always  on 
the  patient's  awakening  in  the  morning,  the  paroxysm 
being  repeated  once  or  several  times  during  the  day. 
The  patient  may  be  awakened  by  the  first  pan)xysm,  or 
it  may  come  on  after  arising.  Usually  the  patients  know 
the  time  when  the  attacks  may  be  "expected.  A  par- 
oxysm may  also  be  precipitated  by  the  patient's  lyin^ 
upon  the  affected  side  and  then  turning  suddenly  into 
another  position.  The  attacks  are  often  very  violent  and 
convulsive,  at  times  completely  depriving  the  patient  of 
breath.  The  frequency  and  severity  of  the  cough  are 
dependent  upon  the  position  and  the  chamcter  of  tlie 
opening  of  the  dilatation.  As  long  as  the  secretions  i\rv 
retained  within  the  cavity  there  is  no  coughing,  but  wlien 
these  escape  into  the  neighboring  bronchi  and  alveoli 
paroxysms  are  excited.  When  the  bronchiectasis  is  lo- 
cated in  the  apex  the  secretions  may  pass  continuously 
into  a  vertical  bronchus  and  thus  give  rise  t^)  almost  con- 
stant coughing. 

Df/spntm. — ^This  maybe  slight  or  entirely  absent;  it 


usually  increases  in  degree  toward  the  later  stages  of  the 
affection  and  may  become  very  marked.  Ordinarily  it  is 
noticed  only  at  the  time  of  coughing,  or  after  vigorous 
exercise.  It  is  increased  in  the  event  of  acute  catarrhs 
of  the  respiratory  tract,  and  in  the  case  of  the  collection 
of  mucus  in  the  smaller  bronchi.  Persistent  dyspnoea  is 
due  to  some  complication  on  the  part  of  the  heart  or 
lungs. 

Eapectoration. — The  attacks  of  coughing  are  attended 
by  expectoration.  This  may  resemble  that  of  any  ordi- 
nary bronchitis,  but  in  the  majority  of  cases  the  e3(pec- 
toration  is  very  characteristic  and  of  diagnostic  impor- 
tance. With  the  coughing  paroxysm  there  is  a  gush  of 
sputum  so  great  as  to  fill  the  patient's  mouth.  Within 
a  few  minutes  an  ordinary  sputum  cup  may  be  entirely 
filled.  The  total  amount  of  sputum  may  be  so  great  as 
to  suggest  the  possibility  of  tiie  perforation  of  an  em- 
pyema into  the  bronchus  or  lung.  Five  to  seven  hun- 
dred cubic  centimetres  may  be  expectorated  wiUiin  the 
twenty-four  hours.  With  the  evacuation  of  the  dilata- 
tion the  coughing  usually  ceases,  to  begin  again  as  soon 
as  the  bronchiectasis  fills  up.  Usually  the  sputum  is 
raised  easily,  without  much  effort  or  coughing,  but  in 
the  case  of  such  complications  as  pleuritis,  emphysema, 
tracheal  or  bronchial  stenosis,  etc..  the  expectoration  may 
be  very  diflScult.  The  position  of  the  patient  is  of  great 
importance ;  when  he  lies  upon  one  side  there  may  be 
neither  cough  nor  expectoration,  but  as  soon  as  he 
turns  upon  the  other  side  the  bronchiectasis  begins 
to  empty  itself  and  the  cough  and  expectoration  are  ex- 
cited. Sensations  of  pressure,  fulness,  and  pain  are 
sometimes  felt  before  the  expectoration  takes  place, 
particularly  in  the  case  of  children.  Occasionally  these 
symptoms  may  be  very  marked,  lasting  half- an  hour  or 
so  before  the  expectoration  occurs.  The  large  amounts 
of  sputum  and  the  long  periods  between  the  attacks  of 
expectoration  may  be  explained  as  due  to  a  lessened  irri- 
tability on  the  part  of  the  bronchial  mucosa,  a  larger 
quantity  of  sputum  being  necessary  to  excite  coughing. 
The  amount  of  sputum  raised  is  always  greater  during 
the  morning  hours.  Toward  the  end  of  the  affection  the 
total  amount  decreases  as  the  patient  becomes  weaker. 

Sputum. — The  sputum  is  usually  purulent  in  char- 
acter, but  may  be  fetid  or  gangrenous.  When  puru- 
lent it  is  yellowish  and  contains  more  or  less  mucus.  If 
fetid  in  character  the  odor  may  be  extremely  disagree- 
able and  penetrating,  so  that  the  patient's  breath  may 
be  perceived  some  distance  away.  The  patient  himself 
shows  a  remarkable  tolerance  of  the  odor ;  nausea  is  rare- 
ly produced.  In  the  gangrenous  cases  the  sputum  is 
grayish-yellow  or  greenish  in  color.  When  the  compli- 
cation of  gangrene  is  not  present  the  sputum  may  have 
no  putrid  odor,  but  commonly  possess(»s  a  disagreeable, 
nauseating,  acid  or  sweetish  smell  (pseudogangrene). 
When  collected  in  a  glass  or  cylinder  the  sputum  sepa- 
rates into  two  distinct  layers:  an  upper,  thin,  slightly 
cloudy,  almost  serous  layer;  and  a  lower,  thick,  puru- 
lent layer  containing  caseous  masses.  The  latter  ap- 
pear as  dirty  yellow  plugs  varying  iu  size  from  a  mus- 
tard seed  to  a  bean  (plugs  of  Dittrich).  If  the  sputum  be 
put  into  a  tall  cylinder  which  is  half  filled  with  water, 
four  distinct  layers  may  be  seen.  The  uppermost  is 
foamy;  the  one  beneath  this  consists  of  muco-purulent 
masses,  which  hang  down  in  the  form  of  shreds  into  the 
third  layer,  consisting  of  cloudy  water.  The  lowest 
layer  of  water  has  a  grayish-green  appearance. 

Microscopically  the  sputum  is  made  up  of  pus  corpus- 
cles which  may  be  well  preserved  or  conUiin  fat  droplets. 
In  the  case  of  piitrid  decomposition  bacteria,  crystals  of 
fatty  acids,  mnrgarin,  tyrosin,  leucin,  and  triple  phos- 
])ha*tes  n)ay  be  present.  Blood  pigment  may  also  be 
found.  In  th(^  case  of  gangrene  elastic  fibres  may  be 
present.  The  caseous  plu^s  sUiin  a  brownish -yellow. 
l)lu<'.  or  violet  with  dilute  iodine  solutions.  The  mucin 
content  of  the  sputum  varies  greatly.  Blood  cells  are 
not  infre(iuently  pres(?ni. 

lhinorrho{fe. — The  presence  of  blood  in  the  sputum  of 
bronchiectasis  is  not  rare.    The  amount  is  usually  small. 
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but  the  hemorrhage  may  be  so  large  or  so  frequently  re- 
peated that  severe  symptoms  or  even  death  may  ensue. 
The  sputum  in  such  cases  may  appear  to  be  chicflv  blood ; 
it  is  rarely  bright-red,  but  is  more  or  less  discolored  by 
the  mixture  with  the  other  elements  of  the  sputum.  The 
smaller  hemorrhages  are  chiefly  of  capillai^  origin ;  the 
Ifurffe  ones  come  from  the  erosion  of  large  vessels  in  the 
wall  of  the  dilatation.  In  ulcerative  conditions  of  the 
wall  the  hemorrhages  may  be  very  severe,  persist  for  a 
lonff  time,  and  finally  lead  to  death. 

Uensrai  i^/mptams.— When  secondary  clianffes  in  the 
heart,  kidneys,  etc.,  are  not  present,  the  general  condition 
of  the  patient  may  be  quite  good  or  fair.  Fever  and 
sweating  are  signs  of  complications.  Occasionally  fever 
may  be  caused  by  the  absorption  of  products  of  decom- 
position from  the  cavity.  In  such  cases  the  fever  does 
not  present  any  distinct  type. 

Pnytieal  8ign9—Inspe4;tion. — The  color  of  the  skin  is 
usually  unchanged.  When  it  is  verv  pale  the  underlying 
disease  is  most  likely  to  be  tuberculosis ;  when  it  is  cya- 
notic there  is  usually  emphysema  present.  Many  of  the 
patients  lie  upon  their  backs;  others  sit  bending  forward, 
claiming  that  this  prevents  the  swallowing  of  the  sputum. 
When  the  bronchiectasis  is  confined  to  one  side,  the  pa- 
tients usually  lie  upon  the  affected  side,  couching  and  pro- 
fuse expectoration  being  caused  by  tummg  upon  the 
sound  side.  Deformities  of  the  thorax  are  rare,  occurring 
only  in  the  case  of  retraction  of  the  lung,  or  when  ex- 
tensive pleuritic  adhesions  are  associated  with  the  bron- 
chiectasis. Diffuse  or  localized  retraction  of  the  thoracic 
wall  and  curvature  of  the  spine  may  result  from  these  con- 
ditions. When  emph^'sema  is  present  the  thorax  may  pre- 
sent the  characteristic  barrel  form.  Occasionally  differ- 
ences of  movement  may  be  made  out  between  the  tw^o 
sides.  In  the  case  of  extensive  bronchiectases  of  the  lower 
lobe  of  of  one  side  there  may  be  seen  during  deep  inspira- 
tion a  wave-like  retraction  of  the  intercostal  spaces  pro- 
ceeding from  above  downward.  On  the  affected  side  such 
a  movement  is  not  visible.  A  compensatory  emphysema 
of  the  sound  lung  is  always  found  in  such  cases.  Very 
rarely  it  may  be  seen  that  the  respiratory  movements  on 
the  affected  side  lesson,  and  at  last  wholly  cease  as  the 
bronchiectasis  fills  up,  but  return  after  the  expectoration 
has  emptied  the  bronchus. 

Among  the  most  common  and  important  of  the  physical 
signs  of  bronchiectasis  are  the  changes  which  take  place 
in  the  distal  phalanges  of  the  hands  and  feet  (drumstick 
fingers).  The  clubbing  of  the  fingers  is  due  to  a  hyper- 
trophy of  the  terminal  portions  of  the  bones  (osteoarthro 
pathie  hypertrophiantc  pneumique).  so  that  the  joints  of 
the  phalanges,  the  carpal  joints,  and  even  the  wrist  joint 
may  be  greatly  thickened.  These  changes  take  place  in 
association  with  chronic  cyanosis  and  appear  to  be  de- 
pendent upon  the  latter.  They  are  also  found  in  otiier 
conditions  than  bronchiectasis,  particularly  in  the  con- 
genital heart  lesions;  but  Bamberger  has  attempted  to 
Slow  that  the  change  in  bronchiectasis  is  characteristic  of 
this  affection,  in  that  it  is  a  painful  hyi)evtrophy  of  the 
epiphyses. 

Pereumon. — The  percussion  phenomena  of  bronchiec- 
tasis vary  greatly,  being  dependent  upon  the  size  of  the 
dilatation,  the  quantity  of  fluid  present  in  it,  its  distance 
from  tlie  chest  wall,  and  the  chamcter  of  the  changes  in 
the  surrounding  lung  tissue.  Dulncssor  a  tympanitic  tone 
may  be  obtained,  or  both  alternately,  according  as  the 
cavity  contains  fluid  or  air.  A  tympanitic  tone  with 
change  of  pitch  on  opening  and  closing  the  mouth  may 
be  noted,  as  well  as  change  of  tone  (m  change  of  position, 
the  cracked -pot  sound,  metallic  tones,  etc.,  according  to 
the  conditions  present.  About  the  areas  showing  such 
signs  of  cavity  the  tone  may  be  resonant ;  in  the  case  of 
tuberculous  cavities  it  is  always  dull.  The  dislocation 
of  the  neighboring  organs,  pleuritic  thickenings,  adhe- 
sion, etc.,  may  also  be  shown  by  percussion. 

Avucultation. — The  vesicular  murmur  is  weakened  or 
absent,  being  replaced  by  a  bronchial  blowing.  The 
cylindrical  dilatations  give  a  soft  bronchial  sound,  and 
when  containing  fluid  they  yield  also  moist,  coarse  bub- 


bling rfiles.  The  saccular  dilatations  give  both  the  per- 
cussion  and  auscultation  signs  of  a  cavity,  particularly 
large,  moist,  bubbling  rftles. 

Complications. — The  most  frequent  and  dangerous 
complication  is  the  putrid  or  gangrenous  decompodtion 
of  the  contents  of  the  dilatation.  Pleiiritis,  peribron- 
chitis, bronchopneumonia,  chronic  pneumonia,  chronic 
bronchitis,  lobar  pneumonia,  emphysema,  chronic  laryn- 
gitis, renal  and  cardiac  affections,  dropsy,  albuminuria, 
cirrhosis  of  the  liver,  etc.,  may  be  associated  with  bron- 
chiectasis or  appear  as  sequelae.  Metastatic  abscesses 
may  occur  in  the  brain,  spinal  cord,  etc. ;  there  may  also 
be  rheumatic  ioint  affections.  There  arises  in  these  cases 
a  suspicion  of  the  occurrence  of  a  general  pysmic  infec- 
tion. Perforation  of  the  dilatation  Into  the  pleural  cavity 
leads  to  the  development  of  a  pyopneumothorax.  In 
old  chronic  cases  of  long  duration  amyloid  degeneration 
of  liver,  spleen,  and  kidneys  mav  be  found.  Tubercu- 
losis is  a  fairly  common  complication.  The  heart  is 
usually  affected,  hypertrophy  and  dilatation  of  the  right 
ventricle  occurring  in  the  majority  of  cases.  The  cardiac 
changes  are  due  partly  to  disturbances  in  the  pulmon- 
ary circulation,  partly  to  the  accompanying  condition  of 
chronic  intoxication,  i>artly  to  local  changes  in  the  thorax, 
and  partly  to  coincident  renal  changes. 

Duration  and  Course. — Bronchiectases  may  remain 
stationary  for  years,  the  only  symptoms  being  those  of 
a  chronic  bronchitis.  As  a  rule  the  dilatation  gradually 
increases  during  this  time  without  an  increase  in  the 
symptoms.  With  the  advent  of  fresh  catarrhs  emphy- 
sema gradually  develops,  the  shortness  of  breath  becomes 
more  marked,  and  the  patient  may  become  cyanotic. 
The  right  heart  becomes  hypertrophic  and  finally  dilated. 
Putrid  bronchitis  and  gangrene  may  occur;  from  these 
the  patient  may  recover  for  a  time,  or  death  may  take 
place.  As  a  rule  the  condition  runs  for  a  long  time; 
amyloid  disease  of  the  kidneys  may  finally  result  and  the 
patient  becomes  dropsical.  After  alternating  periods  of 
improvement  and  exacerbation,  extending  over  a  long 
period,  the  disease  is  brought  to  an  end  by  some  one  of 
the  complications. 

Diagnosis.— The  differential  diagnosis  of  bronchiec- 
tasis from  its  complications  is  sometimes  very  difficult. 
The  absence  of  the  tubercle  bacillus  will  distinguish  it 
from  tuberculosis.  When  the  latter  process  is  combined 
with  bronchiectasis  the  character  of  the  sputum,  the  age 
of  the  patient,  position  of  the  cavity,  habitus,  etc.,  are 
points  to  be  considered  in  the  differential  diagnosis.  The 
history  of  the  case  is  of  greatest  importance.  It  may  be 
taken  as  a  guiding  principle  that  tuberculosis  may  lead 
to  a  bronchiectasis,  but  that  a  bronchiectasis  rarely  be- 
comes tuberculous.  Actinomycotic  cavities  may  be  dis- 
tinguished by  the  pres(»nce  of  the  fungus  in  the  sputum. 
The  rare  localization  in  the  lung  of  hydatids  may  also  be 
easily  diagnosed  by  the?  findings  in  the  sputum.  From 
pulmonary  gangrene,  abscess,  putrid  bronchitis,  inter- 
stitial pneumonia,  pyopneumotliorax,  etc..  the  differen- 
tiation is  often  impossible.  The  physical  signs  of  cavity 
are  of  the  greatest  importance  in  so  far  as  the  differen- 
tiation between  proces-ses  with  cavity  formation  and 
those  without  is  concerned.  Much  was  expected  from 
the  use  of  x-rays  in  tlie  diagnosis  of  bronchiectasis,  but 
these  expectations  have  not  been  realized.  Only  in  the 
case  of  extensive  peribronchial  thickenings  may  aid  be 
looked  for  by  the  use  of  .r-rays. 

Treatment. — In  very  rare  cascs  si^f-healing  of  the 
bronchiectasis  may  take  place.  In  children  this  may  fol- 
low the  cure  of  catarrhal  bronchitis  and  the  restoration 
of  normal  conditions  of  pressure.  In  extremely  rare 
cases  the  bronchial  cavity  may  be  obliterated  by  adhe- 
sion of  the  walls  of  the  cavity  or  through  the  formation 
of  granulation  tissue.  Since  in  the  great  majority  of 
cases  8U(!h  healing  is  impossible,  the  prophylactic  treat- 
ment l)ecomes  of  prime  importance.  The  conditions 
(pleuritis,  pneumonia,  etc.)  which  lead  to  bronchiectasis 
should  be  appropriately  treated  with  a-view  to  the  pre- 
vention of  such  dilatations.  After  the  development  of 
bronchiectases  the  chief  therapeutic  indication  is  to  keep 
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the  conteuts  of  tbe  dilatation — so  far  as  lies  in  our  power 
— aseptic.  This  can  be  perfectly  accomplished  only  by 
residence  in  an  atmosphere  containing  no  bacteria.  Re- 
moval of  the  patient  to  a  suitable  climate  is  the  best 
means  of  avoidmg  the  various  complications  of  the  affec- 
tion. When  this  cannot  be  done  the  treatment  becomes 
chiefly  symptomatic  and  largely  directed  to  antiseptic 
procedures.  Inhalations  of  creosote,  turpentine,  menthol, 
eucalyptus,  etc.,  and  creosote  vapor  baths  are  recom- 
mended for  this  purpose.  A  number  of  writers  speak 
favorably  of  the  creosote  vapor  baths.  These  are,  how- 
ever, unpleasant  and  slow  in  operation,  and  do  not  al- 
ways succeed  in  lessening  the  amount  of  the  sputum. 
The  crude  creosote  appears  to  be  more  effective  than  the 
various  substitutes  (vapo-cresoline,  refined  creosote,  sol- 
uble cresol,  etc.)  which  have  been  advised.  Other  writ- 
ers have  found  success  with  guaiacol  vapor  baths  after 
failing  with  creosote.  The  ordinary  methods  of  giving 
such  inhalations  may,  however,  be  a  source  of  infection, 
as  many  of  the  forms  of  inhalation  apparatus  used  are 
dirt  traps. 

Iniralaryngeal  injections  of  menthol,  guaiacol,  etc., 
have  been  advised  by  Rosenberg,  Stewart,  Campbell,  and 
others,  but  are  condemned  by  various  writers  because 
thev  give  rise  to  constitutional  disturbances,  fever,  and 
violent  cough. 

Subcutaneous  injections  oi  guaiacol  (1  in  6)  and  creosote 
(1  in  5)  in  olive  oil  have  also  been  recommended.  They 
may  give  rise  to  intlammation  and  necrosis  at  the  point 
of  injection. 

Intravenous  injections  of  formalin  (25-50  c.c.  of  a  1 
in  2,000  solution  of  formalin  in  dccinormal  salt  solution) 
have  also  been  tried  without  success. 

Injections  of  carbolic  acid  and  menthol  directly  into 
the  bronchiectatic  cavity  have  also  been  suggested. 

Murphy's  method  of  filling  the  pleural  cavity  with  air 
or  nitrogen  to  such  an  extent  as  to  cause  a  collapse  of  the 
bronchial  cavity  has  been  tried  with  some  success.  The 
air  should  of  course  be  thoroughly  sterilized.  About 
170  c.c.  of  air  or  nitrogen  are  injected  every  second  or 
third  day. 

Inhalations  of  oxygen  may  aid  in  reducing  the  odor  of 
the  sputum.  Symptomatic  treatment  with  expectorants 
(apomorphine,  senega,  ipecacuanha,  etc.)  may  at  times 
give  relief  or  temporary  improvement.  Hemorrhage 
3iould  receive  appropriate  treatment. 

Inasmuch  as  the  mediail  treatment  is  usually  without 
avail,  much  had  been  hoped  from  surgical  intervention 
in  the  treatment  of  bronchiectasis.  This  has  now  been 
given  a  very  extensive  trial,  with  complete  failure  in  the 
majority  of  cases,  and  only  partial  success  in  the  others. 
These  unsatisfactory  results  are  easily  understood  when 
we  consider  the  facts  that  the  dilatations  are  often  multi- 
ple and  bilateral,  and  that  the  pulmonary  tissue  is  usually 
extensively  diseased.  Dangerous  hemorrhages  may  re- 
sult, and  anoesthesia  is  in  itself  attended  with  danger  in 
these  cases.  The  uncertainty  of  the  physical  signs  also 
contributes  to  the  unsatisfactory  results.  Puncture  of 
the  bronchiectatic  cavity  with  a  trocar  and  drainage,  in- 
cision and  drainage,  cauterization  of  the  cavity,  etc.,  are 
among  the  operative  procedures  advised.  From  the 
cases  thus  treated  which  have  been  so  far  reported,  it 
would  seem  that  under  favorable  conditions  of  life  the 
outlook  for  patients  with  bronchiectasis  is  more  favor- 
able without  operation  than  with  it.  Improvement  of 
the  technique  of  operations  upon  the  lung  may  lead  to 
better  results. 

The  postural  treatment  of  bronchiectasis  is  strongly 
recommended  by  Ewart  {Lancet,  IdOl).  While  not  re- 
garding it  as  curative  in  advanced  cases,  he  holds  that  no 
other  treatment  is  so  simple,  so  rational,  and  so  (•lT('Ctive. 
In  a  case  so  treated  the  relief  afforded  the  pati(?nt  was 
striking:  the  persistent  p3'rexia stopped,  and  the/:;ushing 
character  of  the  expectoration  ceased.  Ewart  advises  a 
continuous  elevation  of  the  foot  of  the  bed  of  from  twelve 
to  fourteen  Inches.  For  brief  periods  a  greater  elevation 
may  be  resorted  to  with  benefit. 

Prognosis. — In  so  far  as  a  cure  is  concerned  the  prog- 


nosis in  any  well-established  case  of  bronchiectasis  is  bad. 
Except  in  rare  cases  no  method  of  treatment  at  present 
employed  is  of  avail  in  effecting  a  cure.  Some  of  the 
more  acute  cases  in  young  persons  may,  however,  be 
cured.  In  the  chronic  cases  our  present  methods  of  treat- 
ment can  only  relieve  the  distress  of  the  affection  and 
prolong  life.  Aldred  Scott  Warthin, 

CAMPHOR,  POISONING  BY.— An  unwarranted  beUef 
in  the  innocuousness  of  camphor  prevails  in  the  commu- 
nity, referable,  probably,  to  the  safety  with  which  it  is 
used  as  an  external  domestic  remedy  for  minor  idlments 
and  to  its  agreeable  odor.  This  should  not,  however, 
blind  the  physician  to  its  real  and  serious  dangers  when 
taken  internally ;  for  it  may  act  as  a  poison  cither  when 
eaten  frequently  in  small  quantities,  as  for  headaches  or 
colds,  or  when  swallowed  accidentally  or  intentionally 
once  or  more  in  large  amount.  It  is  true  that  fatal  cases 
are  very  rare,  but  the  symptoms  are  often  most  alarming, 
even  when  recovered  from.  The  lethal  dose  of  camphor 
is  diflicult  to  determine.  The  smallest  dose  known  to 
have  produced  violent  symptoms  in  an  adult  is  1.8  ffm. ; 
the  largest  dose  known  to  have  been  recovered  from  is  15 
gm.  (Kunkel,  Bly  th).  Camphorated  liniments  swallowed 
by  mistake  have  frequently  been  the  cause  of  severe 
cases  of  poisoning,  the  fact  of  the  drug  being  in  alcoholic 
solution  allowing  it  to  be  absorbed  and  disseminated 
through  the  system  more  rapidly  and  in  larger  quantity 
than  when  swallowed  in  the  solid  form.  The  histories 
which  I  shall  presently  cite  illustrate  further  the  usual 
sequence  of  symptoms,  and  such  relations  as  the  early 
or  late  supervention  of  convulsions  to  the  occurrence  or 
absence  of  vomiting,  this  depending  upon  whetlier  any 
large  proportion  of  what  w^as  swallowed  remained  long 
in  Uie  stomach  in  a  comparatively  insoluble  condition,  or 
was  promptly  taken  into  the  circulation.  Attention  is 
also  called  to  the  statement  that  when  camphor  has  been 
swallowed,  what  is  absorbed  undergoes  such  a  transfor- 
mation that  the  odor  of  it  is  not  appreciable  in  the  urine 
or  faeces  (Kunkel) ;  sometimes  not  even  in  the  breath  of 
the  patient.  Still,  other  authorities  declare  that  the  bodies 
of  those  dying  smell  strongly  of  the  drug. 

Full  doses  of  camphor  produce  markedly  exciting 
effects  upon  the  brain  and  the  medulla,  especially  when 
an  alcoholic  solution  has  been  taken  which  favors  rapid 
absorption.  The  earliest  evidences  of  this  stimulation 
are  flushing  of  the  face,  a  rapid  succession  of  ideas,  per- 
haps agreeable  hallucinations,  with  a  sense  of  lightness 
of  motion  and  a  desire  to  dance,  in  fact  an  intoxication. 
These  manifestations  are  transient  and  may  soon  be  fol- 
lowed by  tonic  cramps  and  epileptiform*  convulsions. 
To  these  may  succeed  sometimes  paroxysmal  tonic  and 
clonic  cramps  with  movements  of  rotation,  followed  by 
paralysis;  or  again  deafness  [)assing  into  sopor,  coma, 
and  death,  the  parts  of  the  nervous  system  which  are 
first  excited  being  apparently  finally  paralyzed.  The 
temperature  is  lowered,  but  the  pulse  and  respiration 
vary  (Brunton,  Huseniann).  If  the  patient  recovers,  the 
memory  is  apt  to  be  wanting  for  some  hours.  There  are 
no  characteristic  lesions  after  death. 

The  following  cases  are  fairly  typical  of  poisoning  by 
camphor:  Davies  reports  being  called  at  3  a.m  to  a  child 
of  two  years  and  eight  months,  who  had  swallowed  solid 
camphor,  lie  found  it  pale,  with  blue  lips,  a  rapid 
pulse,  and  suffering  from  severe  convulsions.  Vomiting 
was  induced  and  the  ejeeta  snielled  strongly  of  camphor. 
The  child  soon  recovered  in  i)art  from  its  c(mdition  of 
collapse,  but  the  convulsions  eoutinued,  and  in  the  inter- 
vals the  patient  was  semicomatose.  A  stomach-pump 
was  then  used  and  the  stomach  washed  out  with  warm 
water,  procuring  some  relief.  In  five  hours  castor  oil 
was  given,  also  bromide  of  potassium,  three  grains  every 
three  hours.  Still  no  improvement;  the  convulsions  con- 
tinued all  night  and  the  child  died  at  9  a.m.  of  the  next 
day.  The  amount  of  camphor  taken  was  probably  half 
a  (irachm.  From  its  being  solid  the  stonmch-pump  could 
not  act  upon  it  effectively. 

Craig  reports  that  a  man  who  was  a  hypochondriac  ate 
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about  three  drachms  of  pure  camphor.  About  half  an 
hour  after  swallowing  it  he  was  seized  with  giddiness  and 
nausea,  staggered  on  rising  and  seemed  likely  to  fall. 
Still  he  was  unable  to  vomit,  and  was  relieved  by  drink- 
ing some  water.  He  was  free  from  pain,  and  lay  down 
with  a  drowsy  ringing  in  the  ears.  In  three-quartere  of 
an  hour  the  giddiness  and  nausea  had  gone,  but  he  felt  as 
if  he  had  been  taken  from  his  feet  and  were  being  carried 
through  the  air.  He  sat  down  at  the  dinner  table,  but  be- 
came suddenly  unconscious.  He  had  general  convulsions, 
which  soon  ceased,  and  the  reporter  says  there  was  no 
deviation  of  the  eyeballs,  pupils  equal  and  small  and  not 
reacting  to  light,  knee-jerks  exaggerated ;  breathing  rapid, 
cyanosis  followed  by  pallor.  He  was  not  unconscious  for 
over  five  minutes.  There  was  no  odor  of  camphor  in  the 
breath.  About  two  hours  and  a  half  after  taking  the 
camphor  he  vomited  copiously,  and  brought  up  no  blood 
and  some  camphor.  There  was  no  retention  of  urine. 
His  memory  was  affected  for  an  hour  after  other  symp- 
toms had  disappeared. 

Honman  reports  the  case  of  a  girl  of  eighteen,  to  whom 
he  was  called  at  11  a.m.  She  was  in  the  habit  of  eating 
camphor.  He  found  her  unconscious  and  irritable,  with 
dilated  pupils,  cold  extremities,  pale  face,  epigastiium 
sensitive  to  pressure,  pulse  thready  and  uncountable,  and 
the  breath  smelling  distinctly  of  camphor.  The  stomach 
was  washed  out  after  an  unsuccessful  attempt  to  produce 
vomiting  by  sulphate  of  zinc.  Ether  was  given  subcu- 
taneously  with  immediate  improvement.  It  was  learned 
that  she  had  had  camphor  in  her  hand,  and  had  offered 
it  to  her  roommate  at  bedtime.  She  had  vomited  during 
the  night  and  had  taken  brandy  and  water  about  8  a.m. 
Convulsive  movements  now  began  and  extended  from  the 
lower  extremities  to  the  body  and  upper  limbs.  The 
temperature  rose  to  100.8°  F.,  and  the  pupils  were 
cUlated.  She  died  at  about  8  a.m.  the  next  oay.  At  the 
autopsy  the  only  finding  attributed  to  camphor  poison- 
ing was  a  high  degree  oi  congestion  of  the  vessels  of  the 
dura  mater  and  surfaces  of  the  brain.  The  government 
analyst  reported  a  small  quantity  of  camphor  in  the 
stomach,  but  it  is  observed  that  none  of  the  ejecta  or  de- 
jecta liad  been  saved  prior  to  the  doctor's  arrival  at  11 

In  regard  to  the  treatment  of  poisoning  by  camphor,  the 
roost  important  precept  laid  down  is  the  earliest  possible 
emptying  of  the  stomach  by  tube,  stomach-pump,  or 
emetic.  Hypodermic  injections  of  brandy  or  ether  may 
be  used,  with  perhaps  the  alternate  hot  and  cold  douche. 

J.  Haven  Emerson. 
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CANTHARIDES,  POISONING  BY.— The  poisonous 
Action  of  this  drug  is  ascribed  chiefly  to  the  proximate 
principle  eantharidin,  which  is  from  twenty -five  to 
thirty  times  as  active  as  the  powder.  As  the  unassayed 
powder  or  the  tincture  is  the  form  in  which  it  is  most  apt 
to  have  been  taken,  it  is  difficult  to  determine  the  fatal 
dose  of  cantharidin.  Blyth  states  that  a  young  woman 
died  from  twenty -five  grains  of  the  powder,  probably 
equal  to  one  grain  of  cantharidin,  while  the  smallest  dose 
of  the  tincture  known  to  be  faUil  (Taylor)  is  an  ounce, 
ecfuivalent  to  gr.  A^^  of  the  proximate  principle.  Poison- 
ous effects  may  also  follow  from  external  applications  of 
the  dnig,  in  which  they  result  from  absorption,  especially 
in  feeble  persons  and  children.  Blyth  says  that  the  popu- 
lar idea  of  the  influence  of  cantharidrs  as  an  aphro<lisiac 
holds  good  only  as  to  the  entire  (uintharides,  and  not  as 
to  cantharidin,  and  ho  considers  it  probable  that  can- 
tharidin is  not  the  only  proximate  principle  in  the  insect. 
It  is  also  stated  that  cantharides  may  be  eaten  with  im- 


punity by  fowls,  while  the  flesh  of  the  latter  may  produce 
symptoms  of  poisoning  if  eaten  bv  human  beings.  Ogier 
tells  us  that  a  fatal  result  may  follow  poisoning  by  this 
drug  after  as  long  an  interval  as  twenty-four  hours;  also 
that  proof  of  the  cause  of  death  may  be  found  in  the 
presence  in  the  intestine  of  minute  glistening  particles  of 
the  insect.     Fatal  cases  are  rare. 

The  symptoms  due  to  poisonous  doses  are  given  as  fol- 
lows by  Husemann,  Eunkel,  and  Blyth :  They  are  shown 
in  disturbances  of  respiration  and  in  convulsions  from  in- 
volvement of  the  nervous  system,  often  with  headache, 
dizziness,  stupor,  and  delirium.  In  the  alimentary  canal 
there  appear  at  once  burning  in  the  mouth  and  throat 
followed  by  pain  on  swallowing,  salivation,  vomiting, 
and  diarrhcea,  while  there  develop  intense  irritation, 
pain,  and  a  condition  of  inflammation  of  the  kidneys  and 
urinary  passages,  in  consequence  of  which  occur  in  the 
urine  albumin,  casts,  pus,  and  blood,  with  catarrh  and 
croupous  deposits  from  the  vesical  mucous  membrane. 
These  are  associated  with  strangury,  dysuria,  painful 
erections,  and  priapism.  Sometimes  pregnant  women 
have  aborted. 

The  following  fatal  case  is  reported  by  LhOte  and 
Vibert.  A  man  of  about  sixty  took  a  quantity  of  can- 
tharidin, estimated  at  about  75  cgm.  He  died  twelve  to 
fourteen  hours  afterward,  the  symptoms  presented  not 
being  accurately  known.  Autopsy  four  days  post  mor- 
tem. The  lungs  were  much  congested ;  there  was  a  little 
froth  in  the  bronchi.  Stomach  empty ;  mucosa  actively 
congested.  Kidneys  large,  turgescent,  and  extremely 
congested ;  several  large  sanguineous  effusions  under  the 
capsule;  cortical  and  medullary  substances  gorged  with 
blood  and  the  mucosa  of  the  calices  and  pelvis  strongly 
injected.  Bladder  contained  4-5  c.c.  of  bloody  urine; 
mucosa  strongly  congested  and  of  an  intense  red;  no 
ulcerations  but  many  ecchymoses.  Mucosa  of  the  ure- 
thra likewise  congested.  On  microscopical  examination 
of  the  kidneys  the  glomeruli  were  found  detached  from 
their  capsules,  and  separated  from  them  by  an  exudate, 
in  the  midst  of  which  were  seen  at  certain  points  nu- 
merous round,  nucleated  cells.  In  the  convoluted  tubes 
the  epithelial  cells  appeared  glued  together;  they  filh^ 
and  distended  the  tubes.  A  material  extracted  from  the 
viscera  produced  upon  animals  the  effects  of  cantharidin, 
and  its  chemical  reactions  were  characteristic  of  that  sub- 
stance. 

The  treatment  of  poisoning  by  cantharides  must  be 
symptomatic.  The  stomach  should  be  evacuated,  the 
stomach-pump*  or  tube  being  used  for  the  purpose  if  the 
mouth  and  throat  ai-e  not  inflamed ;  if  they  are  inflamed, 
apomorphine  should  be  injected  hypodermically  or  an 
emetic  should  be  given.  Opium  and  hot  sitz  baths  should 
be  used  to  allay  pain  and  strangur}',  and  water  and  mu- 
cilaginous drinks  given  freely,  but  fats  and  oils  are  to  be 
avoided.  ^ 

J.  Haven  Emermn. 
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CAROTID  GLAND.— (Synonyms:  Ganglion  intercaro 
ticuni;  Glandula  carotica;  Glomeruli  arteriosi  intercaro- 
tici;  Nodulus  intercaroticus.) 

This  little-known  organ  lies  in  the  bifurcation  of  the 
common  carotid  artery,  generally  near  the  posterior  side 
of  the  internal  carotid  just  asit  comesofT  the  main  tnink. 
In  size  it  is  about  1-3  mm.  in  diameter,  varying  consider 
ably.  Because  of  its  great  vascularity  the  color  is  pink. 
For  some  time  it  was  thought  to  be  an  epithelial  organ 
developed  similarly  to  the  thyroid  and  thymus  from  the 
branchial  clefts,  but  further  study  showed  it  to  be  of 
entirely  different  origin  and  nature.  Its  embryonal  ori- 
gin is  later  than  the  thyroid  and  thymus,  and  it  is  in  no 
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Operatkiii  usually  IutoItm  ligation  of  the  carotid,  which 
In  one  case  led  to  death  subwquentl;  through  the  liga- 
ture cutting  through  the  artery.  In  another  case  death 
resulted  from  broncho- pneumonia,  which  probably  de- 
v^ped  l>ecause  of  section  of  the  vagus.  The  other  sIk 
recovered  completely,  and  seem  to  have  remained  well 
thereafter.  In  the  two  cases  that  were  faial,  autopsy  re- 
vealed  no  metastases  whatever. 

The  malignant  tumors  of  the  carotid  gland  testify  to 
Its  origin  in  tlie  perithelium,  for  they  form  quite  typical 
perltbeliomas.    The  tumor  Is  generally  highly  vascular. 


fia.  SlK.-Perl())elUilTuni'>r[it  itwCurMld  Gluid.  (After  PilUtor.) 
a.  venels:  Bl,  btood  viirmiuHUoa;  a,  bjtOne  degnwimtlon  ot 
cell! :  h,  b jsllne  dvcKDcralloD ;  e.  lijaJine  tniww. 

and  about  the  capillaries  arc  layers  of  epithelioid  cells, 
with  a  strongly  staiuing  oval  nucleus,  and  considerable 
finely  gisnuUr  cytoplasm.  The  thickness  of  these  walls 
•eems  limited   by  distance  from  blood  supply,  and  the 

Kritbelial  cells  tend  to  form  cords  with  central  spaces 
ed  solely  by  the  tumor  ceils.     The  lobular  structure  of 
the  gland  l8  retained,  as  well  as  its  richness  in  vessels 

Usually  the  tumor  lies  in  the  crotch  of  the  carotid, 
"likearaeal  sack."  The  largest  tumor  reported  Is  that 
of  VOD  Heinleth,  whicli  measured  S.O  x  0  x  8  cm.,  and  was 
21  cm.  in  circumference.*  if.  Gideon  Wdlt. 


BlBLlOaiUPHY. 
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CHYLOTHOflAX.— This  Is  a.  condition  in  which  the 
pleuml  cavity  contains  chyle,  ilue  to  a  break  la  the  con- 
tinuity of  the  wall  of  the  tlioracic  duct  or  its  branches, 
or  to  some  pathological  condition  of  their  walls  whereby 
the  contents  may  he  tiaiisud<-d  Into  the  pleural  cavity. 
Other  writers  give  the  name  eliyli  form  lo  those  fluid  exu- 
dates, in  the  pleural  cavity,  which  contain  fat  in  smaller 
amount  than  is  found  in  Uie  cases  belonging  to  the  class 


ramllil  gisnd   br  RmIub  sdiI  Cbevanu. 
10  dale,  wllb  urticulsr  retercnre 


first  mentioned.  Furttiermore,  as  these  so-called  chyli- 
form  fluids  accompany  tumors  of  the  pleura  in  many 
cases,  these  writers  believe  that  the  fat  comes  from  a 
fatty  degeneration  of  the  tumor  cells.  In  a  third  close  of 
cases  the  fat  of  the  pleural  fluid  Is  supposed  to  result 
from  lipKmia.  In  the  latter  cases  tlie  aroouBt  of  fat  con- 
tained In  the  fluid  in  the  pleural  cavity  is  small.  Never- 
theless, in  many  cases  it  may  be  difllcult  to  differentiate 
these  lluids  from  true  chyle  containing  a  small  amount  of 
fat  and  resulting  from  some  definite  l^on  of  the  thoracic 

As  stated,  true  chylothorax  results  from  some  definite 
lesion  of  the  thoracic  duct  or  its  branciies ;  but  since  ledons 
of  this  organ  are  not  common,  and  since  all  lesions  ot  the 
duct  are  not  followed  by  chylothorax,  tlie  presence  of 
chyle  in  the  pleural  cavity  Is  an  unusual  condition. 

alany  of  the  older  writers  confused  chylothorax  with 
empyema  or  with  the  fibrinous  exudates  accompanying 
certain  coses  of  pleuritis,  and  consequently  some  of  the 
cases  reported  by  these  men,  when  studied  carefully  now, 
are  found  to  be  of  a  nature  different  from  true  chylo- 
thorax. It  being  assumed  that  this  statement  Is  correct, 
it  appears  that  only  forty-seven  cases  of  genuine  cbylo- 
thoiax  have  been  reported,  besides  about  fifteen  others 
which  are  doubtful  cases. 

Etiology. — In  the  undoubted  cases  the  age  varied  from 
9  to  62.  Two  cases  occurred  in  patients  under  10  years 
of  age;  Sin  patients  from  11  to  30;  T  from  81  to  40;  8 
from  41  to  60;  8  from  SI  to  60,  and  2  after  60.  From 
this  it  can  be  seen  tliat  the  greatest  number  of  cases  oc- 
cur between  the  a^es  of  11  and  51.  This  is  explained  by 
the  fact  that  Individuals  between  these  ages  are  more  ex- 
posed to  Injuries,  or  are  more  subject  to  new  growths — 
conditions  which  are  frequent  causes  of  chylothorax. 

In  41  ot  the  undoubted  eases  in  which  the  sex  was 
given,  81  were  males  and  10  were  females. 

Chylothorax  may  result  from  obstruction  to  the  flow 
of  chyle  through  the  thoracic  duct,  due  to  pressure  from 
without  by  new  growths  or  by  tuberculous  lymph  nodes 
in  the  mediastinum.  The  obstruction  may  also  [te  due 
to  occlusion  of  the  lumen  by  secondary  new  growths  or 
to  the  presence  of  thrombi  in  the  duct  or  in  the  left  sub- 
clavian vein — in  the  latter  case  obstructing  the  mouth 
of  the  duct.  Finally,  it  may  be  due  to  the  presence  of 
fllaria.  lu  other  cases  chylothorax  results  from  patli- 
ologicAl  changes  In  the  duct  wall  or  from  traumatic  in- 
juries  to  Its  walls. 

Of  the  undoubted  cases  16  resulted  from  Injury  to  the 
chest;   9  from  pressure  exerted  uiwa  the  duct  by  new 

rowths  outside  the  duct  or  by  tuberculous  lymph  nodes : 
from  secondary  growths  in  the  duct;  4  from  throm- 
bosis of  the  left  subclavian  vein;  %  from  proliferating 
lymphaneitis;  2  from  aneurism-like  dilatatiims  of  the 
duct,  aocfl  each  fr<im  the  following:  thrombosis  of  the 
duct,  operation  for  removal  of  carcinomatous  lymph 
nodes  of  the  neck,  obstruction  to  the  radicles  of  the  duct 
from  inflammatory  thickenings  in  the  mesentery,  roilml 
disease,  and  fllaria.  All  of  these  causes  eitlier  produce  a 
break  in  the  continuity  of  the  endotbi-lial  lining  of  the 
duct  or  put  the  endothelial  ctUs  under  such  abnormal 
conditions  that  their  nutrition  is  impaired,  and  conse- 
quently they  allow  the  transudation  of  the  chvle. 

Stmptohatoloot. — The  symptoms  of  cliylothorax 
which  result  directly  from  this  condition  are  not  charac- 
teristic. For  the  most  part  they  resemble  those  of  hydro- 
thorax  or  a  pleuritic  elTusion.  In  most  cases  the  chief,  and 
sometimes  the  only,  symptom  is  a  gradually  increasing 
dyspniea.  In  fatal  cases  this  may  be  accompanied  by  a 
rapidly  progressing  emaciation,  although  the  patient  may 
have  a  good  appetite  and  may  eat  well.  A  few  of  the  pa- 
tients complam  of  pain  in  the  affected  side  if  the  cbyio- 
tlioral  is  unilatenil,  and  of  a  general,  indeflnite,  dull  pain 
in  Uie  cheat  if  the  condition  is  bilateral.  Ou  inspection 
lagging  of  the  affected  side  will  be  noticed  and  the  In 
tercostal  spaces  will  be  more  or  less  obliterated.     If  the 

Suantlty  ofllutdlshirge,  the  heart  may  be  displaced  away 
mm  the  fluid.  Palpation  ri'veala  a  lessened  or  entirely 
absent  vocal  fremitus,  depending  upon  the  amount  of  fluid 
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present.  PcrcuRsion  always  gives  a  dull  note  on  the  af. 
lected  side  of  tlie  chest,  both  laterally  and  behind,  the 
line  of  dulness  being  higher  in  front  and  lower  in  the 
back  when  the  patient  sits  up,  and  reversed  when  the  pa- 
tient lies  down. 

In  seventetjn  of  the  forty -seven  cases  chylothorax  was 
accompanied  by  chylous  ascites,  and  in  one  instance  by 
chylopericardium.  In  one  case  there  was  chyluria,  and 
in  another  milky  diarrhoea. 

The  symptoms  referable  to  other  organs  are  usually 
due  to  the  same  pathological  alterations  as  those  whicn 
have  brought  about  the  chylothorax.  In  cases  of  exter- 
nal  injury  to  the  duct  very  few  symptoms  other  than 
those  mentioned  appear. 

Diagnosis. — The  only  evidence  upon  which  a  positive 
diagnosis  of  chylothorax  can  be  based  is  that  afforded  by 
an  examination  of  the  fluid.  This  fluid,  as  withdrawn  by 
an  aspirator,  is  usually  semi  translucent,  milky,  and  opal- 
escent. Its  specific  gravity  is  1  020  in  most  cases.  If  al- 
lowed to  stand,  the  fluid  separates  into  two  layers,  an 
upper,  slightly  more  yellow  in  color,  and  resembling 
cream  in  consistence,  and  a  lower  one,  watery  in  char- 
acter. If  the  whole  is  well  shaken  and  exti-acted  with 
ether  or  treated  with  sodium  or  ])otassium  hydrate,  the 
fluid  becomes  clear  and  loses  its  milkiness.  Chemical  ex- 
amination of  the  fluid  shows  that  from  ninety  to  ninCty- 
nine  per  cent,  is  water  Of  the  solids,  the  fat  varies  from 
0.02  to  0.92  per  cent.  ;  stills  and  albumins,  and  sometimes 
a  small  amount  of  sugar,  forming  the  remainder 

Prognosis. — In  many  cases  the  prognosis  of  chylo- 
thorax is  good.  In  those  which  are  due  to  obstruction, 
the  anastomoses  of  the  thoracic  duct  may  do  compensatory 
work,  and  thus  the  condition  may  be  relieved.  In  cases 
due  to  injury  to  the  duct  from  external  causes,  propef 
treatment  frequently  brings  about  a  cure. 

Treatment.  — For  those  cases  in  which  the  chylothorax 
is  due  to  some  chronic  obstruction,  aspiration  of  the  fluid, 
accompanied  by  rest  and  nourishing  food,  is  about  all  that 
can  be  done.  Cases  due  to  in  j  uries  of  the  chest  are  treated 
in  a  similar  manner. 

In  cases  due  to  injury  inflicted  during  an  operation 
for  the  removal  of  carcinomatous  or  tuberculous  lymph 
nodes  in  the  neck,  the  duct  may  be  ligated,  resected,  or 
packed,  all  of  which  procedures  have  been  used. 

Frederick  A  Baldwin 

Most  of  the  literature  of  chylothorax  Ih  f^ven  by  Bun^ebubr, 
DeutDches  Aroblv  fOr  klinische  Medloln,  1K0I),  liv.,  410,  and  by  Shaw, 
Journal  of  Patholomr  and  Bacteriolof^y,  1000,  vi.,  339. 

DISSOCIATION,  DIFFUSION  AND  ACTION  OF 
SALTS. — The  advance  of  physical  chemistry  in  the  last 
fifteco  years  has  thrown  a  new  light  upon  the  behavior 
of  salts  in  the  tissues,  and  promises  to  form  the  basis  of 
the  explanation  of  their  presence  in  all  forms  of  living 
matter,  as  well  as  of  much  of  their  therapeutic  value. 
The  chief  phenomena  bearing  on  biology  and  medicine 
are  the  dissociation  of  salts  and  their  relation  to  diffusion 
and  osmosis,  and  before  the  results  of  the  application  of 
physical-chemical  methods  to  the  biological  sciences  c;an 
be  appreciated  some  knowledge  of  the  recent  advances 
in  the  theory  of  these  phenomena  is  re(iuisite. 

Dissociation,  Ions. — It  was  formerly  held  that  common 
salt  dissolved  in  water  remained  in  the  same  form  as  that 
which  is  familiar  in  the  dry  state,  the  only  difference 
being  that  crystals  divided  into  molecules.  It  is  now 
recognized,  however,  that  not  only  are  the  molecules  iso- 
lated from  each  other,  but  that  a  certain  numlwr  of  mole- 
cules undergo  still  further  division.  The  products  of  this 
molecular  division  are  known  as  ions,  and  in  the  ras<^'  of 
common  salt  are  Na  ions  and  CI  ions.  The  amount  of 
dissociation  that  occurs  varies  with  the  strength  of  the 
solution;  the  weaker  the' solution  the  greater  the  percen- 
tage of  salt  undergoing  dissociation.  In  a  one-percent, 
solution  of  sodium  chloride  only  about  one-flfth  of  the  wilt 
is  present  in  the  form  of  molecules,  tlie  rest  having  dis- 
sociated into  the  two  ions.  These  ions  are  not  to  be  con- 
fused with  atoms,  for  although  sodium  and  chloride  ions 
are  present,  the  solution  of  course  possesses  none  of  the 


properties  of  metallic  sodium  or  of  free  chlorine.  The 
ions  differ  from  the  atoms  in  carrying  a  charge  of  elec- 
tricity, the  charge  of  the  sodium  ion  being  positive,  while 
that  of  the  chloride  ion  is  negative. 

If  a  battery  be  connected  with  the  solution  the  sodium 
ions  hurry  to  the  negative  pole  or  cathode,  while  the 
chloride  ions  give  up  their  charge  at  the  positive  or 
anode.  The  sodium  ion  is  therefore  known  as  the  cation, 
the  chloride  as  the  anion.  At  the  moment  at  which  the 
charge  of  an  ion  is  given  up  the  ion  changes  to  an  atom, 
but  It  immediately  forms  fresh  combinations  with  the 
water,  in  the  present  instance  NaOH  and  UCl. 

Other  salts  undergo  a  similar  dissociation  in  solution 
in  water:  KBr  forms  K  and  Br  ions;  NaNd,  Na  and 
NOt  ions,  KsS04  divides  into  three  ions,  two  potassium 
and  one  SO4;  ammonium  oxalate  forms  two  NH4  ions 
and  one  oxalate  anion,  and  so  forth.  The  dissociation  of 
acids  and  alkalies  is  of  great  importance,  but  resembles 
exac^tly  that  of  the  other  salts,  acids  forming  hydrogen 
cations  and  the  rest  of  the  molecule  forming  the  anion, 
while  alkalies  divide  into  a  hydroxy  1  anion  and  a  metallic 
cation;  HCl  thus  becomes  hydrogen  and  chloride  ions; 
NaHO,  sodium  and  hydroxy  1  (HO)  ions. 

The  ions  in  a  solution  are  in  constant  motion,  and  the 
anions  and  cations  of  a  substance  in  solution  lose  the  con- 
nection which  they  possess  in  the  solid  state  Thus,  when 
potassium  bromide  and  sodium  chloride  are  dissolved  to- 
gether in  a  sufficient  amount  of  water,  it  is  no  longer  cor- 
rect to  designate  the  result  as  a  solution  of  potassium 
bromide  and  sodium  chloride,  for  the  potassium  ions  are 
in  no  closer  connection  with  the  bromide  than  with  Uie 
chloride  ions.  The  bodies  present  are  really  the  potas- 
sium and  sodium  cations  and  the  bromide  and  chloride 
auions  In  the  blood  serum,  for  example,  the  phosphate 
ions  present  are  not  combined  with  the  potassium  nor  the 
chloride  with  the  sodium,  but  all  four  are  independent, 
and  it  is  incorrect  to  speak  of  the  potassium  phosphate 
of  the  blood  serum.  When  a  dilute  solution  of  sodium 
hydrate  is  swallowed  it  is  neutralized  by  the  gastric 
juice,  and  the  reaction  is  often  stated  as  the  formation  of 
sodium  chloride  and  water.  In  reality  the  hydrate  solu- 
tion contains  sodium  and  hydroxyl  ions,  the  gastric  juice 
hydrogen  and  chloride  ions,  and  the  resultant  fluid  con- 
tains sodium  and  chloride  ious.  The  change  consists  in 
the  disappeamnce  of  the  hydrogen  and  hydrox^-l  ions 
which  have  formed  water,  the  chloride  and  sodium  ions 
having  been  present  to  begin  with  and  remaining  un- 
changed 

Dissociation  occurs  in  salts,  including  under  this  term 
acids  and  alkalies,  but  it  is  not  developed  equallv  in  all 
salts.  Those  acids  and  bases  which  are  generally  con- 
sidered to  be  the  "stronger"  dissociate  more  readily  than 
the  weaker  combinations,  and  the  monovalent  salts  more 
readily  than  the  bivalent  The  inorganic  salts  dissociate 
more  readily  than  the  organic,  and  the  same  holds  true 
for  the  bases.  All  of  those  bodies  in  solution  serve  as 
electrical  conductors;  in  fact,  the  passage  of  electricity 
through  watery  solutions  is  only  pos-sible  through  the 
presence  of  ions,  and  the  conductivity  of  solutions  is  tlms 
a  int!asure  of  the  degree  of  dissociation.  Those  substances 
which  are  dissociable  are  therefore  known  as  electrolytes. 
On  the  other  hand,  many  organic  substances  are  inca- 
pable of  conducting  electricity  and  are  also  incapable  of 
di-saociation.  Thus  alcohol  contains  an  hydroxyl  ( —  OH) 
in  combination  with  ethyl  (Calls),  as  sodium  hydrate 
contains  an  hydroxyl  in  combination  with  sodium.  Al- 
cohol is,  however,  incapable  of  forming  ions,  and  there- 
fore is  a  non -electrolyte  in  aqueous  .solution,  while  sodium 
hydrate  dissociates  readily  into  hydroxyl  and  sodium 
ions,  and  these  are  capable  of  conveying  an  electric  cur- 
rent 

Sodium  hydrate  has  a  chanicteristic  action  in  the  tis- 
sues, causing  corro.siou.  This  might  be  due  to  either 
the  sodium  or  the  hydroxyl  ion.  As  a  matter  of  fact, 
however,  the  sodium  ion  is  present  in  many  solutions 
which  are  devoid  of  corro-sive  enects,  for  example,  in 
.solutions  of  sodium  chloride  The  conehision,  therefore, 
is  that  the  hydroxyl  ion  is  the  corrosive  in  this  case.    Alco- 
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hoi  has  DO  such  corrosive  action  as  sodium  hydrate,  and 
this  corresponds  with  the  fact  that  alcohol  is  not  an  elec- 
trolyte, i.e,,  does  not  liberate  the  hydroxyl  ion,  although 
ft  contains  hydroxyl.  Many  other  similar  examples 
might  be  cited,  all  going  to  show  that  in  many  instances 
the  therapeutic  eiTects  of  a  bo<ly  are  due.  not  to  the  mole- 
cule admmistered.  but  to  the  ions  into  which  it  dissociates 
in  the  fluids  of  the  body.  In  fact  in  administering  an 
electrolyte,  the  physician  gives  not  one  but  two  or  more 
substances,  which  may  each  effect  changes  in  the  organ- 
ism. As  a  general  rule  in  {hcrapeutics  one  ion  is  so 
powerful  that  tlie  other  may  be  neglected :  for  example, 
m  morphine  sulphate  the  alkaloidal  cation  is  so  active 
that  the  sulphate  ion  may  be  ignored,  and  the  sulphate 
has  therefore  the  same  effect  as  the  hydrochlorate  of 
morphine.  When  the  two  ions  are  more  equal  in  phar- 
macological activity,  however,  each  has  to  be  taken  into 
consideration;  for  example,  magnesium  sulphate  disso- 
ciates into  magnesium  and  sulphate  ions,  each  of  which 
has  a  retarding  influence  on  absorption  in  the  bowel, 
while  magnesium  chloride  similarly  forms  magnesium 
and  chlorme  ions,  of  which  the  latter  is  indifferent  in  the 
l>oweL  The  sulphate  of  magnesium  has  thus  a  more 
powerful  purgative  action  than  the  chloride,  and  is  also 
more  active  than  sodium  sulphate,  which  forms  the  pur- 
gative sulphate  and  the  indifferent  sodium  ions. 

Another  example  of  the  importance  of  ions  to  the  un- 
derstanding of  therapeutic  action  and  to  its  successful 
practice  is  offered  by  the  bromides.  Potassium  and  so- 
dium bromides  have  a  depressant  action  on  the  central 
nervous  system,  and  as  tlii^  is  absent  in  the  case  of  the 
chlorides  of  these  metals,  it  is  obviously  due  to  the  bro- 
mide ion.  Bromated  camphor  also  contains  bromine  in 
chemical  combination,  and  attempts  have  been  made  to 
substitute  it  for  the  bromides  as  a  depressant.  But  bro- 
mated camphor  does  not  dissociate  and  no  bromide  ions 
are  formed,  so  that  whatever  properties  it  may  possess,  it 
cannot  be  compared  with  the  bromides  of  potassium  or 
sodium. 

The  action  of  salts  depending  on  the  ions,  the  intensitv 
naturally  varies  with  the  rate  of  dissociation.    This  is 
well  exemplified  in  the  local  effects  of  the  heavy  metals: 
such  salts  as  the  chlorides  and  nitrates,  which  dissociate 
readily,  are  much  more  active  locally  than  the  sulphates 
and  organic  salts  which  divide  into  ions  less  rapidly, 
provided,  of  course,  that  all  are  equally  soluble  and  have 
uo  special  characteristics,  such  as  deliquescence.     The 
newer  views  as  to  the  dissociation  of  salts  and  the  impor- 
tant rdle  of  the  ions  explain  why  such  bodies  as  the  fer- 
rocyanides  have  the  eiTects  neither  of  iron  nor  of  cya- 
nides, for  neither  iron  nor  cyanide  ions  are  fonned  from 
them  in  solution.    Similarly  the  cacodylates  differ  from 
amenous  salts  because  thev  do  not  liberate  the  arsenuus 
Ion  except  after  decomposition  in  the  body.     Now  in  the 
caae  of  potassium  arsenite.  the  arsenite  ion  is  the  active 
constituent,  and  the  cacodylates  can  possess  this  only 
when  they  are  broken  down  in  the  tissues  into  arsenous 
salts.     The  slowly  dissociating  salts  are  thus  often  used 
to  avoid  tlie  local  action  of  the  more  initant  metals;  for 
exomple,  many  of  the  recent  compounds  of  iron  have  the 
advantage  over  the  older  salts  of  causing  less  local  irrita- 
tion, while  they  have  practically  the  same  effect  on  the 
blood  formation     Similarly  several  new  preparations  of 
mercury  have  been  introduced  with  the  view  of  lessening 
tlie  local  action  cm  the  stomach  and  bowel,  or  of  lessening 
Ihn  irritation  induced  by  tlie  hypixlermic  injection  of 
mercury.    These  compounds,  when  soluble,  are  more 
slomvly  dissociated  than  corrosive  sublimate,  and.  there 
being  fewer  mercury  ions  present  at  any  one  time,  the 
]oc«il  irritant  action  fs  accordingly  reduced. 

nrite  disinfectant  action  of  the  heavy  metals  also  de- 
p€»nd8  largely  upon  ionization,  for  the  destruction  of  the 
g^rais  ia  due  to  a  chemical  reaction  between  the  metal 
and  the  protoplasm  of  the  microbes;  and  the  larger  the 
laiamberof  free  ions  the  greater  the  tendency  to  union. 
T*lit«  attempt  has  been  made  to  obtain  germicides  devoid 
of  tlie  local  irritant  action  bv  forming  less  readily  disso- 
ca^tJng  salts  than  those  in  ordinary  use.    A  large  number 


of  preparations  have  thus  been  introduced,  partly  c<jm- 
pounds  with  organic  acids,  partly  with  proteid  bodies. 
But  as  the  irritant  and  the  germicidal  action  of  most 
metallic  compounds  depend  on  the  same  factor,  namely, 
the  free  ions,  it  seems  likely  that  the  lesser  degree  of  irri- 
tation induced  by  these  is  obtained  only  by  the  sacrifice 
of  much  of  the  disinfectant  value. 

The  double  salts  are  much  less  readily  dissociated  than 
the  simple,  and  not  infrequently  appear  to  liberate  some- 
what complicated  ions,  as  in  the  case  of  the  ferrocvanides 
noted  above.  They  are  therefore  largely  devoia  of  the 
local  action  of  the  parent  substances,  and  this  may  be 
taken  advantage  of  in  therapeutics  occasionally. 

When  two  salts  which  have  one  ion  in  common  are 
dissolved  together  in  water,  the  dissociation  is  consider- 
ably reduced.  For  example,  if  corrosive  sublimate  be 
dissolved  along  with  sodium  chloride,  the  former  is  less 
dissociated  than  if  it  were  dissolved  alone  in  the  same 
amount  of  water.  In  accordance  with  this  general  rule, 
it  is  found  that  the  addition  of  sodium  chloride  to  a  mer- 
curic perchloride  solution  lessens  botli  its  irritant  and  its 
germicidal  power,  and  in  cases  in  which  it  is  desirable  to 
mitigate  the  former,  and  in  which  the  latter  is  of  no  im- 
portance, as  in  the  treatment  of  syphilis  by  the  hypoder- 
mic method,  this  mixture  may  be  used  mstead  of  the 
pure  mercuric  salt. 

The  complete  treatment  of  the  dissociation  of  salts 
would  involve  a  large  part  of  pharmacology  and  thera- 
peutics, in  which  the  importance  of  the  phenomenon  is 
daily  becoming  more  evident.  The  inorganic  materia 
medica  is  more  dependent  on  the  principle  than  the  or- 

?^anic,  as  the  dissociation  is  much  more  complete  in  the 
ormer.  It  is  possible  to  exaggerate  the  importance  of 
the  new  law,  however,  for  many  of  the  facts  and  prin- 
ciples of  therapeutics  remain  unaltered  by  its  introduc- 
tion. For  example,  it  is  undoubtedly  more  in  accord 
with  modem  theory  to  attribute  the  effects  in  epilepsy  to 
the  biDmide  ion  than  to  the  bromides,  as  was  formerly 
done,  but  this  is  after  all  a  matter  of  nomenclature,  and 
it  is  perhaps  necessary  at  the  present  time  to  remember 
that  there  was  a  science  and  practice  of  therapeutics 
before  the  ion  theory  was  broached.  On  the  other  hand, 
there  can  be  no  question  that  it  has  thrown  much  light 
on  many  questions,  and  removed  many  misconceptions. 
In  the  case  of  the  bromides,  for  example,  it  is  scarcely 
possible  to  maintain  at  the  present  time  that  the  bromide 
of  ammonium  is  superior  to  that  of  sodium,  except  pos- 
sibly in  regard  to  the  local  action  on  the  alimentary  tract, 
for  in  each  case  the  active  constituent  is  the  bromide  ion, 
and  this  is  equally  readily  furnished  by  either  salt. 

In  physiology  and  biology  generally  the  theory  of  ions 
is  of  great  importance,  as  is  at  once  apparent  from  the 
fact  that  the  fluids  and  tissues  of  the  body  can  only  con- 
duct the  electric  current  through  the  presence  of  ions. 
Every  electric  stimulus  causes  a  change  in  their  distribu- 
tion, and  every  electrical  discharge  (and  electrical  changes 
accompany  every  movement  and  every  other  form  of 
activity)  is  intimately  connected  with  the  presence  of 
free  ions,  and  in  fact  is  possible  only  in  their  presence. 
The  whole  of  electro-physiology,  and  naturally  of  electro- 
therapeutics, has  thus  to  be  based  on  the  ionic  theory,  and 
the  fact  that  every  life  process  so  far  investigated  has 
proved  to  be  accompanied  by  electric  changes  indicates 
that  the  presence  of  free  ions  is  necessary  to  life  itself. 
This  of  course  agrees  with  the  fact  that  inorganic  salts 
are  present  in  every  living  tissue. 

Not  only  do  living  tissues  require  the  presence  of  free 
ions,  but  even  dead  colloid  material  is  altered  very  re- 
markably by  them.  Ami  certain  facts  have  recently  been 
brought  out  in  regard  to  the  dependence  of  the  proteids 
on  certain  ions  which  promise  to  have  a  far-reaching  in- 
fluence on  biology  and  hence  on  medical  science.  It  has 
long  been  known  that  many  proteids,  notably  the  globu- 
lins, are  precipitated  from  solution  when  such  salts  as  the 
sulphates  of  magnesium  or  ammonium  are  added  to  them. 
But  Hardy  has  recently  shown  that  the  precipitation  and 
solution  of  colloids,  such  as  the  proteids,  depend  largely 
on  the  valency  of  the  ions  present  in  the  solution.     Thus 
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bivalent  cations  precipitate  some  colloids  in  comparative- 
ly small  quantities,  and  trivalent  cations  are  still  more 
efficacious,  while  monovalent  cations  tend  to  keep  them 
in  solution  or  have  a  very  much  smaller  precipitatmg  ac- 
tion. The  bivalent  and  still  more  the  trivalent  cations 
thus  tend  to  oppose  the  monovalent  cations  in  regard  to 
colloid  solubility ;  and  as  ions  are  necessary  to  the  life 
phenomena,  the  monovalent  must  be  counterbalanced  by 
the  bivalent  in  the  tissues,  for  either  of  these  alonq  would 
tend  to  change  the  colloids  from  the  normal  condition  to 
one  of  excessive  or  deficient  fluidity. 

A  good  deal  of  interest  has  been  aroused  in  regard  to 
the  antagonistic  action  of  ions  in  living  tissues,  which  is 
found  to  present  some  similarity  to  that  described  bv 
Hardy  in  dead  colloid  matter,  llie  organ  examined  with 
most  care  in  this  relation  is  the  frog's  heart,  a  very  sen- 
sitive reagent  to  changes  in  its  environment.  It  has  long 
been  known  that  the  excised  frog's  heart  will  beat  for 
a  long  time  when  supplied  with  oxygenated  blood  or 
serum,  and  also  in  fluids  containing  no  organic  matter, 
but  merely  the  inorganic  salts  of  serum.  On  the  other 
hand,  solutions  of  non-electrolvtes,  such  as  sugar,  fail  to 
maintain  the  contractions.  The  presence  of  ions  in  the 
perfusing  fluid  is  therefore  necessary  to  maintain  the 
heart  in  activity.  But  all  ions  are  not  equally  efficient, 
for  a  certain  amount  of  sodium  chloride  is  found  to  main- 
tain the  contractions  longer  than  any  other  single  salt. 
The  contractions  very  soon  become  weaker  in  sodium 
chloride  solution,  however,  and  finally  the  heart  is  ar- 
rested^ But  this  arrest  may  be  prevented  if  the  solution 
contain  in  addition  to  sodium  chloride  a  trace  of  a  calcium 
salt ;  on  the  other  hand,  a  heart  which  has  ceased  to  beat 
in  sodium  chloride  solution  maybe  induced  to  resume  its 
pulsations  if  calcium  be  added  to  the  perfusing  solution. 
This  phenomenon  was  first  noted  by  Ringer,*  and  has 
been  confirmed  by  all  subsequent  observers;  but  views 
diiTer  as  to  the  interpretation  to  be  given  it.  Howell  has 
upheld  the  theory  that  sodium  and  calcium  are  both  nec- 
essary to  the  heart,  and  that  when  sodium  chloride  solu- 
tion is  perfused  alone,  the  calcium  in  the  heart  muscle 
diffuses  out  and  is  waslied  away  and  the  heart  ceases 
from  its  losing  one  of  the  necessary  constituents,  calcium. 
In  support  of  this  view  he  has  shown  that  when  the  lime 
ions  are  removed  by  other  means,  e.g.,  by  precipitating 
them  with  oxalates,  the  heait  ceases  to  beat. 

Loeb,  on  the  other  hand,  holds  that  the  heart  can  only 
beat  in  solutions  of  electrolytes,  and  that  the  least  poison- 
^)us  of  these  is  formed  by  sodium  and  chloride  ions. 
Even  these  are  not  altogether  harmless,  however,  and 
after  a  time  the  heart  ceases  from  poisoning  with  the  so- 
dium ion.  Calcium  ions  are  antagonistic  to  sodium,  and 
the  addition  of  lime  salts  therefore  reinstates  the  contrac- 
tions. To  put  it  shortly,  the  heart  ceases  in  sodium 
chloride  solution  because,  according  to  one  view,  a  neces- 
sary constituent,  calcium,  is  all  waslied  out,  according  to 
the  other,  because  the  sodium  is  poisonous  and  has  to  be 
antagonized  by  the  lime.  Loeb's  view  appears,  at  first 
sight,  the  less  plausible  of  the  two,  because  it  has  been 
held  that  sodium  chloride  is  a  perfectly  indiiferent  sub- 
stance to  animal  tissues.  It  must,  however,  be  remem- 
bered that  here  there  is  always  sufficient  calcium  present 
to  neutralize  any  poisonous  action  of  the  sodium,  and  this 
argument  has  therefore  little  weight.  On  the  other  hand, 
he  lias  brought  forward  some  very  trilling  facts  in  its 
favor  in  his  investigations  of  other  organs  than  the  heart. 
Without  going  into  all  of  these,  it  may  be  mentioned 
that  he  found  striated  muscle  undergo  irregular  twitch- 
ing contractions  in  sodium  chloride  solution,  but  these 
were  arrested  by  calcium  and  other  bivalent  salts,  so  that 
the  phenomenon  is  not  confincnl  to  the  heart  muscle. 
Loeb  found  a  small  fish,  fundulus,  which  lives  in  sea 
water  or  in  distilled  water  indifferently,  but  (ii(»s  in  a 
solution  of  sodium  chloride  of  the  same  density  as  sea 

*  Rinf^r*8  solution,  which  has  bfien  widely  used  In  physiolofry  ns 
Uiat  most  suitable  for  conserving  the  life  of  ussues,  contains  s(xltum, 
potii8siura«  calcium,  chloride,  phosphate  and  carbonate  ions  and  Is 
made  up  of  100  c.c.  of  0.76-per-cent.  NaCl,  5  c.c.  of  0.2&-pt»r-oent. 
CaCla,  2.5  cc  of  0.5-per'Cent.  NaHCOs  and  0.75  c.c.  one-per-cent.  KCl. 


water.  This  can  only  be  interpreted  as  indicating  that 
there  is  something  present  in  sea  water  which  prevents 
the  poisonous  action  of  sodium  chloride.  On  investigat* 
inff  the  subject  further  he  found  that  in  a  solution  of 
sodium  chloride,  to  which  traces  of  calcium  salts  were 
added,  the  fundulus  and  its  eggs  lived  as  well  as  in  sea 
water.  The  conclusion  is  inevitable  that  the  lime  nor- 
mally present  in  sea  water  antagonizes  the  poisonous  ac 
tion  of  sodium  chloride  in  this  case.  The  parallel  be- 
tween the  behavior  of  this  animal  and  that  of  the  frog's 
heart  and  other  organs  is  so  close  as  to  form  an  important 
support  for  Loeb's  theory  of  the  interaction  of  the  ions. 
It  may  be  added  that  numerous  examples  of  a  similar 
antagonism  are  already  known  in  more  complicated  ions 
than  sodium  and  calcium.  Thus  the  antagonism  of  atro- 
pine and  pilo(^arpine,  of  curarine  and  physostigmine  in 
striated  muscles,  and  of  the  central  nervous  depressants 
and  strychnine  is  similar,  although  these  differ  in  not 
being  essential  to  the  function  of  the  organs  on  which 
they  act. 

It  is  to  be  noted  that  in  the  case  of  fundulus,  the  action 
of  sodium  chloride  is  antagonized  by  a  comparatively 
minute  amount  of  calcium,  and  also  by  corresponding 
small  quantities  of  other  bivalent  and  trivalent  ions,  such 
as  those  of  barium,  strontium,  lead,  zinc,  chromium,  and 
alum.  Similarly  calcium  removes  or  lessens  the  poison- 
ous effects  of  potassium  salts  on  the  heart,  and  the  potas- 
siiun  ion  is  also  necessary  to  the  normal  contraction,  so 
that  the  antagonism  is  believed  by  some  observers  to  be 
related  to  the  valency  of  the  metallic  ion.  The  fact  that 
electrolytes  are  necessary  to  the  heart  and  oUier  organs 
suggested  to  Loeb  and  Mathews  the  view  that  the  antag- 
onism is  due,  at  any  rate  in  part,  to  the  electric  charge 
carried  by  the  ions,  but  this  is  very  far  from  being  proyed 
or  from  being  generally  accepted.  For  it  has  been  found 
that  striated  muscle,  which  undergoes  abnormal  contrac- 
tions in  solutions  of  several  monovalent  salts,  fiuls  to  do 
so  in  all ;  and  while  the  contractions  arc  arrested  by  some 
bivalent  metals,  others  have  not  this  effect.  The  conclu- 
sion seems  justified  that  the  antagonistic  effects  are  not 
immediately  associated  with  the  valency  or  the  electric 
charge,  but  are  the  results  of  some  unknown  special  rela- 
tion between  the  ions  and  the  protoplasm,  these  relations 
differing  in  different  organs  and  for  different  metals.  In 
other  words,  the  calcium-sodium  antagonism  appears  to 
be  of  the  same  nature  as  the  atropine-pilocarpine  one,  and 
is  equally  inexplicable  in  the  present  stage  of  knowledge. 

\V  hile  each  of  the  cations  alone  is  poisonous  and  has  to 
be  antagonized  by  some  other  cation,  ions  are  necessary 
to  the  life  processes.  Protoplasm  can  exist  then  only  in 
the  presence  of  a  number  of  different  salts,  of  which  the 
chief  liberate  sodium,  chloride,  calcium,  and  potasdum 
ions.  The  poisonous  effects  of  sodium  are  counteracted 
by  very  small  quantities  of  calcium,  the  ratio  obtaining 
between  those  in  the  best  media  being  about  1,000  to  1. 

An  electric  current  can  be  conducted  through  a  watery 
solution  only  by  means  of  the  ions  at  liberty  in  it.  The 
extent  of  dissociation  in  the  fluid  may  therefore  be  esti- 
mated by  the  conductivity  of  the  solution  or  inversely  bv 
the  resistance  met  by  the  current.  As  long  as  there  is 
only  one  salt  in  solution  the  calculation  is  simple  and  the 
results  are  unequivocal.  And  however  many  bodies  are 
in  solution,  the  amount  of  dissociation  mav  be  estimated, 
although  if  large  amounts  of  undissociable  matter  (non- 
electrolytes)  be  present  the  results  are  too  low.  But  such 
estimations  give  no  clew  to  the  nature  or  relative  amounts 
of  the  salts  in  solution.  Some  efforts  have  been  made  to 
apply  this  method  to  the  examination  of  the  urine  and 
the  blood  in  the  hope  that  light  might  be  thrown  on  the 
condition  of  the  kidney  by  its  means.  As  a  matter  of 
fact,  however,  the  urine  is  much  too  complex  in  its  com- 
position to  permit  of  results  of  much  value  being  ob- 
tained. The  chief  electrolytes  here  are  the  chlorides, 
and  a  small  variation  in  their  percentage  may  induce  a 
large  deviation  in  the  resistance,  while  if  the  chlorides 
vary  in  one  direction  and  the  other  salts  in  the  opposite, 
the  resistance  may  remain  almost  unchanged  in  spite  of 
great  alterations  in  the  composition  of  the  urine.    The 
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chief  non-electrolyte  is  the  urea,  and  its  presence  in  large 
amount  mav  increase  the  resistance  i^ithout  any  marked 
change  in  the  amount  of  salts  or  their  dissociation  having 
occurred.  The  method  cannot  therefore  be  regarded  as 
replacing  the  chemical  analysis  of  the  urine,  for  its  re- 
sults are  of  a  totall  jr  different  kind.  And  it  has  not  been 
shown  by  observation  that  the  results  obtained  by  meas- 
uring the  electrical  resistance  can  be  utilized  for  diagno- 
sis or  to  indicate  the  value  of  therapeutic  measures. 

Diffutian  and  Osmotic  Pressure. — When  distilled  water 
is  careful! V  poured  upon  a  solution  of  sugar  so  that  the 
two  liquids  do  not  immediately  mix,  the  sugar  molecules 
soon  l^gin  to  penetrate  into  the  pure  water,  and  after  a 
sufficient  lapse  of  time  the  contents  of  the  vessel  become 
homogeneous,  the  percentage  of  sugar  in  what  was  dis- 
tilled water  being  the  same  as  in  the  part  corresponding 
to  the  original  solution.  The  explanation  is  that  the 
molecules  are  in  constant  movement  and,  diffusing  in  all 
directions,  some  of  them  penetrate  into  the  pure  water, 
and  this  process  goes  on  until  the  latter  contains  as  many 
particles  as  the  original.  The  movement  still  continues, 
but  now  as  many  molecules  diffuse  back  into  the  lower 
Uyer  as  into  the  upper  so  that  equilibrium  is  maintained. 
The  process  is  the  same  as  that  seen  when  a  crystal  of 
sugar  is  dissolved,  for  here  also  the  constituent  molecules 
leave  each  other  and  wander  throughout  the  fluid. 

When  a  membrane  is  stretched  between  the  two  fluids, 
the  result  varies  with  its  character.  If  the  membrane 
offers  no  resistance  to  the  passage  of  water  and  sugar, 
the  same  phenomenon  is  observed  as  if  thev  were  not 
separated  by  a  membrane ;  the  fluid  on  each  side  becomes 
homogeneous,  although  this  generally  takes  more  time, 
owing  to  the  fact  that  currents  are  less  liable  to  aid  the 
process.  If  the  membrane  be  permeable  to  neither  sugar 
nor  water,  of  course  the  fluids  remain  completely  isolated 
and  unchanged.  On  the  other  hand,  some  membranes, 
known  as  semipermeable  membranes,  permit  the  passage 
of  water  and  not  of  sugar.  For  the  sake  of  clearness, 
suppose  that  a  solution  of  sugar  be  placed  in  the  upper 
vessel  of  a  diffusion  apparatus  with  a  semipermeaole 
membrane,  and  distilled  water  in  the  lower.  In  this  case 
the  molecules  of  water  in  the  lower  vessel  can  penetrate 
into  the  upper,  while  on  the  other  hand  those  in  the 
upper  cannot  escape  into  the  lower.  The  reason  for  this 
is  simple ;  for  if  water  escaped  from  the  sugar  solution 
without  an  equivalent  amount  of  the  sugar,  the  solution 
would  be  more  concentrated.  Now  in  order  to  concen- 
trate the  sugar  solution,  work  has  to  be  done;  for  ex- 
anmle,  it  may  be  concentrated  by  heating  it.  But  in  the 
difirusion  apparatus  there  is  no  source  of  energy  available 
for  concentration,  and  the  result  is  that  the  water  cannot 
escape  from  the  upper  vessel.  On  the  other  hand,  the 
membrane  being  permeable  for  water,  the  molecules  in 
the  lower  vessel  find  no  difficulty  in  entering  the  upper. 
The  result  is  that  tlio  sugar  solution  becomes  more  dilute, 
while  the  water  in  the  lower  vessel  diminishes  in  volume 
until  it  may  disappear  altogether.  If  sufficient  pressure 
be  applied  to  the  sugar  solution,  the  water  will  cease  to 
enter  it  from  the  lower,  and  the  amount  of  pressure  which 
suffices  to  arrest  the  movement  of  the  water  is  known  as 
the  osmotic  pressure  or  osmotic  tension  of  the  sugar  solution. 
The  phenomenon  is  known  as  osmosis,  but  it  must  be 
recognized  that  osmosis  is  merely  a  diffusion  under  spe- 
cial circumstances,  for  the  whole  is  due  to  the  movement 
of  molecules,  all  of  which  are  free  in  ordinary  diffusion, 
while  some  of  them  (e.g.,  sugar  in  the  alK>ve  example) are 
restricted  in  their  movements  in  osmosis. 

The  osmotic  pressure  is  found  to  vary  directly  with  the 
number  of  molecules  in  the  solution,  a  concentrated  solu- 
tion causing  a  more  rapid  flow  and  a  higher  pressure  than 
a  more  dilute  one.  Thus  a  one- per  cent,  solution  of  cane 
sugar  exercises  R  pressure  of  585  mm.  of  mercury,  a  two- 
per-cent.  of  1,070  mm.,  and  so  on.  The  pressure  exer- 
cised by  even  dilute  solutions  is  very  considerable,  as  is 
seen  on  transforming  these  figures  into  atmospheres,  for 
a  two-percent,  sugar  solution  is  then  found  to  give  a 
pressure  of  nearly  one  and  a  half  atmospheres.  This  is 
even  more  remarkable  when  a  smaller  molecule  than 
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sugar  is  chosen.  Thus  a  one-per-cent.  solution  of  potas- 
sium nitrate  exercises  a  pressure  of  over  three  atmos- 
pheres. As  the  pressure  oepends  upon  the  concentration 
of  the  solution,  it  decreases  and  the  movement  becomes 
slower  as  the  process  goes  on,  for  the  water  diffusing  into 
the  sugar  solution  dilutes  it. 

As  osmosis  is  merely  a  special  form  of  diffusion,  it 
follows  that  only  diffusible  and  dissolved  substances  can 
exercise  osmotic  pressure.  The  colloids,  such  as  pro- 
teids,  are  therefore  generally  believed  not  to  have  any  in- 
fluence on  tlie  movement  of  fluids  because  they  are  not 
in  true  solution,  but  rather  in  a  state  of  suspension. 
Others  hold  that  though  in  solution,  they  exercise  no  ap- 
preciable tension  because  the  molecule  is  so  large.  As 
each  molecule  in  solution  has  the  same  osmotic  effect,  it 
stands  to  reason  that  a  one-per-cent.  solution  of  sugar 
must  induce  an  immensely  greater  pressure  than  a  one- 
per-cent.  solution  of  albumin,  because  the  number  of 
molecules  dissolved  in  the  former  is  so  much  greater. 
The  proteids  always  contain  a  certain  amount  of  soluble 
salts,  and  these  are  sufficient  to  cause  some  osmotic  ten- 
sion ;  so  that  it  is  not  yet  decided  which  explanation  is 
correct,  but  in  any  case  the  osmotic  pressure  of  the  pro- 
teids is  so  small  as  to  be  negligible. 

Very  often  membranes  are  met  which  offer  a  certain 
amount  of  resistance  to  tlie  passage  of  dissolved  diffusible 
bodies  while  allowing  water  to  pass  freely.  If  such  a 
membrane  separated  a  sugar  solution  and  water,  the  lat- 
ter would  at  firat  pass  through  into  the  solution  rapidly 
under  considerable  osmotic  pressure.  But  some  sugar 
also  passes  downward,  and  there  is  tlius  formed  a  strong 
solution  of  sugar  above  rapidly  being  diluted  and  a  weak 
solution  of  sugar  below  rapidly  becoming  stronger  from 
the  continued  permeation  of  sufar  into  it  and  the  escape 
of  water  upward.  Finally  equilibrium  is  reached  by  the 
solutions  on  each  side  of  the  membrane  attaining  the 
same  concentration. 

The  same  principles  hold  when  solutions  are  present  on 
each  side  of  the  membrane,  the  direction  of  flow  being 
always  toward  that  side  on  which  the  larger  number  of 
molecules  are  present,  provided  the  membrane  is  semi- 
permeable. The  osmotic  pressure  is  determined  by  the 
difference  of  the  osmotic  pressures  of  the  two  solutions 
toward  distilled  water.  If  the  same  body  is  in.  solution 
on  the  two  sides  of  a  permeable  membrane,  the  water 
tends  to  pass  toward  the  stronger  solution,  while  the  solid 
passes  in  the  opposite  direction  until  equilibrium  is 
reached.  When  two  different  bodies  in  solution,  e.g., 
sugar  and  urea,  are  separated  by  a  membrane  which  is 
permeable  by  each  of  them,  they  diffuse  freely  through 
it  and  the  two  solutions  soon  become  identical,  each  con- 
taining the  same  percentage  of  urea  and  sugar.  If  the 
urea  can  penetrate  the  membrane  while  the  sugar  fails  to 
do  so,  the  osmotic  pressure  is  that  of  the  sugar  solution 
and  the  urea  solution  will  pass  toward  the  sugar  as  long 
as  the  latter  can  exert  appreciable  pressure.  In  other 
words,  no  osmotic  pressure  is  exerted  b}'  a  fluid  toward  a 
membrane  which  it  can  pass  through. 

When  neither  sugar  nor  urea  can  pass  through  the 
membrane,  the  water  passes  from  the  solution  containing 
the  smaller  number  of  molecules  toward  that  containing 
the  larger  number  until  eciuilibrium  is  established  by 
each  solution  containing  the  same  number  of  molecules 
per  cent,  of  water.  The  weaker  solution  is  often  known 
as  the  hyjxttonir  or  hyixfimtonir,  the  stronger  as  the  hyper- 
tonic or  hypertmtonic,  while  two  solutions  possessing  the 
same  osmotic  pressure  are  known  us  iHotohie  solutions. 

In  biology  the  problems  in  diJTusiou  are  much  more 
complex  than  the  examples  given  above,  but  they  all 
depend  on  th<»se  general  rules.  In  the  first  place  the 
solutions  are  much  more  complicated,  containing  a  num- 
ber of  different  substances  in  solution  ;  in  the  second,  the 
membranes  are  neither  perfectly  permeable  nor  semiper- 
meable. They  permit  the  pas.sage  of  s<jme  of  the  constit- 
uents of  the  fluids,  but  as  a  geneml  rul(»  few  of  these  pass 
quite  freely,  and  the  amount  of  resistance  varies  with  each 
kind  of  molecule.  Further  it  must  he  recognized  that  a 
dissociated  salt  exercises  not  the  osmotic  tension  of  a 


417 


DlaaoclatloD* 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


molecule,  but  that  of  its  ions.  In  a  dilute  solution  of 
sodium  chloride,  for  example,  the  osmotic  pressure  is  not 
measured  by  the  number  of  molecules,  for  each  ion  exer- 
cises the  same  osmotic  effect  as  a  molecule  of  sugar,  or  as 
an  undissociated  molecule  of  salt. 

Each  cell  in  the  body  may  be  conceived  as  the  inner 
vessel  of  a  diffusion  apparatus,  separated  from  the  sur- 
rounding fluids  by  a  membrane,  for  though  this  mem- 
brane h^  no  anatomical  existence,  the  colloid  nature  of 
protoplasm  has  the  same  final  effect  as  if  the  cell  were 
surrounded  by  a  membrane.  All  cells  are  permeable  bv 
water,  but  each  kind  of  cell  appears  to  differ  in  the  facil- 
ity with  which  it  permits  the  permeation  of  salts  and  the 
other  bodies  dissolved  in  the  body  fluids.  Some,  for  ex- 
ample, allow  the  passage  of  ammonium  readily,  while 
others  refuse  it  entrance.  Others  take  up  sodium  sul- 
phate as  readily  as  sodium  chloride,  while  others  accept 
the  latter  and  reject  the  former.  Now  if  the  intercellular 
fluid  contains  any  substance  which  is  not  capable  of  pene- 
trating the  cells,  it  must  exert  osmotic  pressure  on  the 
cell;  and  unless  this  pressure  is  counterbalanced  by  other 
bodies  in  the  interior  of  the  cell  which  similarly  cannot 
escape  from  it,  the  fluid  of  the  cell  will  be  drawn  out  and 
shrinkage  will  result.  Every  cell  in  the  body  then  must 
be  conceived  as  existing  in  a  condition  of  equilibrium, 
the  osmotic  tension  of  the  salts,  etc.,  in  its  interior  being 
pitted  against  that  of  the  surrounding  fluid,  and  the 
smallest  change  in  either  of  these  leading  to  an  inflow  or 
outflow  of  water  from  the  cell.  Now  such  changes  are 
continually  in  progress,  for  as  the  proteids  and  carbo- 
hydrates of  the  cells  are  broken  down  into  simpler  bodies, 
soluble  in  water,  each  molecule  so  formed  acquires 
osmotic  properties,  and  either  diffuses  freely  into  the  sur- 
rounding fluid,  or  causes  an  inflow  of  water  into  the  cell. 
In  either  case  the  equilibrium  is  disturbed  until  the  new 
product  is  removed  by  the  excretory  functions.  The  im- 
portance of  diffusion  and  osmosis  in  the  functions  of  the 
body  cannot  therefore  be  overestimated;  in  fact,  it  may 
be  said  that  while  the  more  obvious  movements  of  the 
fluids  of  the  body  are  determined  by  the  circulatory 
mechanism,  the  finer  but  no  less  important  exchange  be- 
tween the  cells  and  the  intercellular  fluid  is  in  laree  part 
directed  by  the  laws  of  diffusion.  And  while  a  knowl- 
edge of  the  arterial  supply  of  an  organ  is  recognized  to 
be  necessary  for  an  understanding  of  its  physiology  and 
pathology,  it  is  probably  no  less  desirable  to  ascertain  the 
permeability  of  its  cells  for  the  constituents  of  the  sur- 
rounding fluids.  The  osmotic  pressure  varying  with  the 
nature  of  the  membrane  or  cell,  and  also  with  the  salt  in 
solution,  the  only  way  to  determine  the  results  of  expos- 
ing the  cell  to  a  solution  of  the  salt  is  the  experimental, 
and  a  considerable  amount  of  work  has  been  done  in  this 
direction,  so  that  the  permeability  of  some  cells  is  known 
for  a  large  number  of  salts  and  other  bodies.  In  this 
method  of  procedure  the  cells  under  examination,  e.g., 
the  red  blood  cells,  are  exposed  to  solutions  of  different 
strengths,  and  the  concentration  which  induces  neither 
shrinking  nor  swelling  of  the  cell  is  ascertained.  This 
concentration  is  that  balanced  by  the  intracellular  fluid, 
and  the  solution  is  said  to  be  isotonic  for  that  cell.  The 
salt  in  solution  must  obviously  fail  to  penetrate  the  cell, 
or  do  so  only  extremely  slowly,  for  if  it  permeates 
freely  the  water  in  which  it  is  dissolved  will  also  pass 
into  the  cell  and  expand  it.  In  such  an  isotonic  solution 
the  number  of  molecules  percent  is  exactly  equal  to  that 
in  the  interior  of  the  cell,  and  a  solution  containing  the 
same  number  of  molecules  and  ions  of  any  other  non- 
permeating  salt  will  also  be  isotonic  and  cause  no  change 
in  the  size  of  the  cell.  For  example,  if  a  0.75-per-cent. 
solution  of  sodium  chloride  has  been  found  isotonic  for 
the  blood  cells,  an  equivalent  solution  of  sodium  sulphate 
or  of  ammonium  chloride  will  also  preserve  the  size  of 
the  cells  unchanged,  provided  these  salts  are  equally  in- 
capable of  permeating  the  cell.  If  one  of  these,  e.g.,  that 
of  ammonium  chloride  causes  swelling  of  the  cell  and  the 
escape  of  haemoglobin,  then  this  salt  must  permeate  more 
freely  than  sodium  chloride. 

In  the  case  of  non -dissociating  bodies,  such  as  alcohol. 


sugar,  or  urea,  equimolecular  isotonic  solutions  can  be 
made  by  calculating  the  atomic  weights.  In  the  case  of 
the  salts  this  methowl  fails,  for  the  dissociation  varies  for 
different  salts  and  for  different  dilutions,  and  each  ion 
exercises  the  osmotic  pressure  of  a  molecule.  Other 
methods  have  therefore  been  adopted,  and  of  these  the 
estimation  of  the  depression  of  the  freezing  point  has 
come  into  general  use  in  the  last  few  years.  This  method, 
it  must  be  emphasized,  does  not  indicate  the  osmotic 
pressure  for  all  membranes,  nor  tlie  permeating  qualities 
of  the  substance,  but  only  the  total  number  of  molecules 
and  ions  in  the  solution.  It  depends  upon  the  fact  tliat 
solutions  containing  the  same  total  number  of  ions  and 
molecules  per  cent,  freeze  at  the  same  temperature, 
which  is  lower  than  that  at  which  distilled  water  freezes 
to  ice.  If  two  solutions  lower  the  freezing  point  an  equal 
extent  below  0"  C,  therefore,  they  contain  the  same  num- 
ber of  ions  and  molecules,  and  are  isotonic  toward  a  semi- 
permeable membrane.  The  estimations  are  made  by 
means  of  thermometers  reading  to  tiv"*  ^-f  ^^^  allowing 
of  approximations  to-j^Anr''  C,  and  with  some  care  and 
practice  in  the  method  very  exact  determinations  may  be 
made.  A  very  extensive  use  of  this  freezing  method  has 
been  made  in  experimental  work,  and  some  results  have 
also  been  obtained  in  clinical  medicine,  but  the  details  of 
the  method  can  only  be  given  in  works  dealing  specially 
with  this  subject.  The  depression  of  the  freezing  point  of 
any  solution  below  that  of  pure  water  is  generally  ex- 
pressed by  the  symbol  a  .  If  the  salt  is  not  capable  of 
penetrating  a  cell,  its  osmotic  pressure  varies  with  the  A 
of  the  solution,  i.e.,  with  the  concentration  of  molecules 
and  ions,  and  if  two  solutions  of  non-permeating  salts  have 
the  same  a  ,  their  influence  on  the  movement  of  the  fluid 
of  the  cell  will  be  equal.  On  the  other  hand,  if  the  salt 
permeates  without  aifflculty,  the  a  is  of  no  significance 
m  regard  to  the  effects  of  the  solution  on  the  cells. 

The  relations  of  the  salts  to  the  tissues  has  been  worked 
out  in  most  detail  in  the  case  of  the  red  blood  cells.  It  is 
found  that  in  a  0.75-per-cent.  solution  of  sodium  chloride, 
the  cells  maintain  their  form  and  size  unchanged,  i.e.,  the 
salt  fails  to  penetrate  the  cells  and  exercises  the  san'e 
osmotic  pressure  as  the  diffusible  contents  of  the  cells,  or 
is  isotonic  with  the  fluid  in  the  interior  of  the  cell.  If 
the  cells  be  exposed  to  pure  water,  they  swell  up  and  dis- 
charge their  haemoglobin,  and  the  same  occurs  in  weak 
(hypotonic)  solutions  of  sodium  chloride.  The  salt  here 
bemg  in  lower  concentration  than  the  contents  of  the 
corpuscles,  a  current  of  water  sets  inward  toward  the 
stronger  solution.  In  solutions  of  greater  concentration 
than  0.75  per  cent,  (hypertonic  solutions)  the  cells  slirink 
from  the  loss  of  water,  which  flows  outward  toward  the 
stronger  solution.  Similar  phenomena  are  seen  when 
other  salts  of  the  fixed  alkalies  are  employed,  so  that 
these  salts  appear  to  be  unable  to  penetrate  the  corpus- 
cles except  to  a  very  slight  extent. 

In  solutions  of  ammonium  chloride,  on  the  other  hand, 
the  cells  swell  up  and  lose  their  haemoglobin,  whether  the 
solution  be  isotonic  with  0.75-per-cent.  NaCl,  or  much 
stronger.  The  conclusion  is  that  the  ammonium  chloride 
can  penetrate  the  cells  and  thus  exercises  no  osmotic 
resistance  to  the  entrance  of  water,  so  that  the  effect  of 
ammonium  chloride  solution  is  practically  identical  with 
that  of  pure  water.  Many  other  ammonium  salts  resem- 
ble the  chloride  in  penetrating  the  red  blood  corpuscles; 
but  others,  such  as  the  sulphate  and  phosphate,  fail  to 
enter  the  cell  entirely,  or  penetrate  with  great  difficulty. 
The  sulphate  and  phosphate  ions,  therefore,  like  the  so- 
dium and  potassium  ions,  are  non -permeating,  and  exer- 
cise osmotic  pressure  on  the  cell  wall.  Unless  both  ions 
of  a  salt  can  enter  the  cell,  neither  does  so.  Many  non- 
electrolytcs,  such  as  urea  and  compound  ammonias,  ap- 
pear to  enter  the  blood  cells  freely. 

The  absorption  of  salt  solutions  in  the  intestine  also 
presents  an  interesting  example  of  the  importance  of 
diffusion  in  vital  processes.  A  solution  of  sodium  chlo- 
ride isotonic  with  the  blood  is  absorbed  readily,  whence  it 
is  inferred  that  sodium  chloride  can  penetrate  the  mucous 
membrane.     A  hypotonic  solution  is  similarly  taken  up 


418 


Diirarflrai. 
Durarflam. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


existence  of  dwarfs  has  been  general  from  the  most  re- 
mote times.  Homer,  Herodotus,  and  Aristotle,  among 
others,  speak  of  a  pi^my  race  that  was  to  be  found  near 
the  sources  of  the  Nile.  In  India,  too,  there  was  a  cur- 
rent belief  in  dwarfs  descended  from  Hoonuman,  the 
monkey -god.  Many  of  the  statements  in  regard  to 
dwarfs  are,  however,  so  wildly  improbable  that  they 
were,  no  doubt,  based  on  mere  "sailors*  yarns,"  and  are 
entitled  to  about  the  same  amount  of  credence  as  the 
famous  "  Travels  "  of  Sir  John  Mandeville.  That  they 
contain  a  modicum  of  truth,  nevertheless,  is  proved  by 
the  discovery  of  diminutive  peoples  by  modem  explorers, 
such  as  Paul  Du  Chaillu,  Schweinfurth,  Battel,  and  EoUe. 
Dr.  Schweinfurth,  for  instance,  has  found  in  the  country 
to  the  south  of  the  Nyam-Nyam  a  race  called  the  Akkas, 
varying  in  height  from  four  feet  to  nearly  five,  who  are 
probably  the  same  as  those  referred  to  by  Herodotus. 
Any  exhaustive  discussion  of  the  subject  of  dwarfism 
from  an  ethnological  point  of  view  would  be  out  of 
place  in  a  work  of  this  nature,  which  is  more  prop- 
erly concerned  with  the  biological  and  pathological 
problems  involved,  but  yet,  apart  from  the  interest 
that  always  invests  the  curious,  it  may  not  be  entirely 
stale,  fiat,  and  unprofitable  to  possess  ourselves  of  the 
main  facts. 

From  the  golden  days  of  imperial  Rome  it  was  the 
fashionable  thing  to  keep  dwarfs.  The  most  famous  of 
these  were  Conopas  and  Andromeda,  belonging  to  Julia, 
the  niece  of  Augustus,  each  of  whom  measured  only  two 
feet  four  inches.  Many  of  these  dwarfs  were,  no  doubt, 
the  natural  article,  but  the  number  of  these  was  insuffi- 
cient to  supply  the  demands  of  cruel  display  and  luxurv ; 
consequently  they  had  to  be  produced  by  artificial 
means.  One  favorite  method  was  the  simple  one  of  de- 
priving children  of  suitable  food.  They  became  rickety, 
and  while  many  died,  those  who  survived  were  highly 
prized.  Another  plan,  in  some  vogue,  was  to  rub  the 
back  with  the  fat  of  bats,  moles,  or  dormice.  Somewhat 
similar  was  the  practice  of  washing  the  backs  and  feet  of 
pups,  the  drying  and  hardening  of  the  parts  resulting 
from  this  being  supposed  to  stunt  the  growth.  Even  at 
the  present  time,  it  may  be  remarked,  attempts  are  made 
to  limit  the  growth  of  boys  intended  for  Jockeys  by 
sweating.  The  practice  of  keeping  dwarw  persisted 
through  the  Middle  Ages  into  the  eighteenth  century. 
Lady  MaiT  Wortley  Montagu,  when  in  Germany,  found 
the  dwarr  a  necessary  appanage  of  every  noble  family. 
She  describes  the  imperial  dwarfs  at  Vienna  "as  ugly 
as  devils,"  and,  "bedaubed  with  diamonds."  In  these 
days  dwarfs  were  not  infrequently  noted  for  their  wit 
and  wisdom,  and,  like  the  court  jesters,  whom  in  fact 
they  superseded,  were  allowed  unlimited  freedom.  It  is 
said  that  one  of  the  Danish  kings  actually  made  his  dwarf 
prime  minister  in  order  to  get  at  truths  that  other  men 
were  afraid  to  utter.  Pet^r  the  Great,  among  other  va- 
garies, was  interested  in  dwarfs,  and  in  1710  gave  a  feast 
to  celebrate  the  marriage  of  his  favorite  Valakoff  with 
the  dwarf  of  the  Princess  Prescovie  Feodorovna,  at 
which  seventy-two  dwarfs  of  both  sexes  were  present. 
The  practice  of  keeping  dwarfs  was  widespread,  and  has 
been  immortalized  in  the  canvases  of  some  of  the  most 
celebrated  painters,  notably  Velasquez,  Raphael,  Paul 
Veronese,  Domenichino,  and  Mantegna.  Their  deline- 
ations are  in  some  cases  of  much  value  in  enabling  us  to 
determine  the  nature  of  the  dwarfism  known  to  former 
times.  In  fiction,  too,  the  dwarf  has  played  a  prominent 
part,  as  readers  of  "  Peveril  of  the  Peak  "  and  "  The  Black 
Dwarf "  will  remember. 

Some  personages,  famous  in  history,  have  been  of  small 
or  even  diminutive  size.  Philetas,  of  Cos,  tdtor  of  Ptol- 
emy Philadelphus.  was,  according  to  ^lian,  so  light  as 
well  as  small  that  he  was  obliged  to  carry  leaden  weights 
in  his  pockets  to  prevent  his  being  blown  away.  Others 
that  might  be  mentioned  are  Attila  the  Scourge,  ^^^sop 
the  fabulist,  Procopius,  Gregory  of  Tours,  Pepin  le  Bref, 
Prince  Eugene,  Admiral  Gravina,  Fleury  and  Garry  the 
actors.  Arendt  the  Danish  antiquarian.  In  England  tlie 
history  of  dwarfs  is  traceable  to  mythological  times. 


The  origin  of  the  almost  generic  title  of  "Tom  Thumb  " 
is  to  be  found  in  an  ancient  ballad,  which  informs  us  that 
"In  Arthur's  court  Tom  Thumb  did  live."  The  most 
famous  English  dwarf  was  Sir  Jeffery  Hudson,  who  was 
bom  at  Oakham  in  1619.  He  made  his  first  appeal  to 
fame  when  he  was  presented  by  the  Duchess  of  Bucking- 
ham to  Queen  Henrietta  Maria  as  he  stepped  out  of  a  pie. 
From  the  age  of  eight  till  thirty  he  was  only  eighteen 
inches  high,  but  afterward  suddenly  shot  up  to  three  feet 
nine.  He  became  a  well-known  courtier  aiui  was  en- 
trusted with  sev^hd  matters  of  delicacy.  He  did  not 
lack  courage  for  he  fought  t^vo  duels,  one  with  a  turkey- 
cock,  celebrated  in  the  verses  of  Davenant,  and  another 
with  Mr.  Crofts,  who  came  to  the  meeting  with  a  squirt. 
A  more  serious  encounter,  however,  followed,  for  little 
Jeffery,  who  was  mounted  on  horaeback  to  compensate 
for  his  inferior  height,  shot  his  opponent  dead.  He  was 
twice  made  prisoner,  once  by  the  Dunkirkers  as  he  was 
retuming  from  France,  and  once  by  the  Barbary  pirates. 
On  each  occasion  he  was  soon  ransomed.  He  eventually, 
however,  fell  on  evil  days,  for  he  was  accused  of  partici- 
pating in  the  popish  plot  and  was  sent  to  the  Gate  House, 
where  he  died  in  1682. 

About  the  same  period,  or  somewhat  earlier,  Charles 
I.  had  a  page  at  his  court  called  Richard  Gibson,  who 
was  remarkable  for  his  small  size,  and  was,  appropriately 
enough,  a  miniature  painter.  He  marri^  Anne  Shep- 
herd, the  dwarf  of  Henrietta  3iaria,  the  ceremony  being 
performed  by  Edmund  Waller.  Together  thev  only 
measured  two  inches  over  seven  feet.  Evelyn  designated 
Gibson  as  a  "compendium  of  a  man,"  and  the  pair  were 
painted  hand  in  hand  by  Sir  Peter  Lely.  Mistress  Gibson 
had  nine  children,  five  of  whom  survived  and  were  of 
normal  size.  She  died  at  the  age  of  eighty,  and  her  hus- 
band at  seventy -five. 

One  of  the  most  celebrated  dwarfs  was  a  Polish  gen- 
tleman, Joseph  Borwilaski,  who  became  noted  through- 
out Europe  as  a  handsome  man,  a  wit,  and  something  of 
a  scholar.  His  parents  were  tall,  but  three  of  his  brothers 
were  small.  He  was  born  in  1739,  and  died  at  the  ad- 
vanced age  of  ninety -eight  in  the  city  of  Durham,  where, 
by  the  irony  of  fate,  he  Is  buried  by  the  side  of  the  Fal- 
staffian  Stephen  Kemble.  His  height  was  thirty-nine 
inches.     Diderot  wrote  a  history  of  the  family. 

Another  remarkable  dwarf  was  Richebourg,  a  servant 
and  pensioner  of  the  Orleans  family,  who  died  in  Paris 
at  the  age  of  ninety.  He  was  only  twenty-three  inches 
high,  and  his  diminutive  size  was  taken  advantage  of 
during  the  stirring  times  of  the  Revolution  when,  mas- 
querading as  an  infant  in  his  nurse's  arms,  he  carried  de- 
spatches in  and  out  of  Paris. 

Coming  to  more  recent  times  we  may  mention  Charles 
Stratton.  or  "Gen.  Tom  Thumb,"  one  of  the  greatest  of 
Barnum's  successes.  At  birth  he  was  above  the  normal 
weight  of  the  new-born,  but  ceased  to  grow  when  five 
months  old  His  heitrht  at  that  time  was  less  than 
twenty -one  inches.  lie  created  a  sensation  in  Europe 
and  amassed  a  large  fortune. 

Perhaps  the  next  most  striking  sensation  has  been  the 
"Lilliputiaus,"  a  troupe  of  singers  and  comedians  pos- 
sessing much  talent  as  burlesquers.  They  were  probably 
the  same  individuals  who  were  examined  by  Joachimsthal 
in  Germany. 

Many  of  the  recorded  dwarfs  have  lx;en  very  diminu- 
tive. Buffon  mentions  dwarfs  only  twenty-four,  twenty- 
one,  and  eighteen  inches  high,  and  describes  one  who. 
when  thirty-seven  years  old,  measured  sixteen  inches, 
whom  he  '"onsiders  to  have  been  the  smallest  person  on 
record.  The  "Princess  Toj)aze,"  a  French  dwarf,  is 
twenty-three  and  a  half  inches  tall  (or  rather  short  ?). 
who  weighs  only  fourteen  pounds.  Her  parents  were  of 
normal  size. 

On  consideration  of  the  facts  recorded  in  the  above 
remarks  we  are  led  to  certain  important  conclusions. 
Most  dwarfs  have  been  well  proportioned,  without  de- 
formity, and  of  average  or  mon;  than  average  intelli- 
gence. Some  of  them  have  been  persons  of  great  vigor 
and  force  of  character.     In  fact  they  may  be  said  to  dif- 
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fcr  but  little  from  ordinary  individuals  save  in  ttie  one 
point  of  size. 

Dwarfs  fall  naturally  into  two  classes:  Those  that  are 
Hminutive  at  birth  ana  subsequently  develop  slowly,  so 
hat  they  always  remain  more  or  less  stunted :  and  those 
hat  are  of  normal  or  even  more  than  normal  size  at  birth 
md  later  cease  to  grow.  Authentic  information  as  to  the 
lizc  of  dwarfs  at  birth  is  hard  to  obtain.  We  may,  how- 
ever, correctly  infer  that  they  are  often  below  the  aver- 
ige  size,  for  dwarfed  mothers  have  frequently  borne 
iiildren  in  a  natural  way»  and  physical  considerations 
vould  preclude  us  from  coming  to  any  other  conclusion, 
'onversely,  normally  developed  mothers  have  not  infre- 
quently given  birth  to  dwari  children.  Instances  are  on 
L'cord  of  new-born  infanta  weighing  a  pound  and  three- 
[darters,  or  even  less,  at  full  term.  The  subsequent  his- 
ory.  however,  of  these  children  is  unfortunately  often 
in  known.  Home  (Philosophical  Transactions  of  the 
(oval  Society  of  London,  1825)  speaks  of  a  child  borne 
y*a  woman  following  the  Duke  of  Wellington's  bag- 
age  train,  which  weighed  at  birth  onlv  one  pound,  and 
leasured  between  seven  and  eight  inches  lon^.  At  the 
ge  of  nine  It  was  only  twenty-two  inches  high.  This 
I  8aid  to  be  the  same  child,  <^led  Caroline  Crachami, 
hose  skeleton  is  in  the  museum  of  the  Royal  College  of 
urgeons  near  that  of  O'Byme,  the  **  Irish  Qiaut.'* 
Inasmuch  as  in  the  cases  of  dwarfism  that  we  have  so 
ir  been  considering  the  parts  are  perfect  in  form  and  the 
mbs  are  in  the  normal  proportion  to  the  trunk,  although 
le  body  as  a  whole  is  defective  In  size  and  weight,  it 
is  been  suggested  that  here  we  really  have  to  do  with 
condition  of  infantilism  which  may  be  defined  as  a  state 
'  imperfect  and  delayed  development,  whereby  the  in- 
ividual  preserves  the  characteristics  of  childhood  long 
ter  these  should  have  disappeared.  This  view  is  sup- 
)rted  by  tlie  fact  that  in  many  cases  of  dwarfism  the 
^iid  is  proportionately  large,  as  it  is  in  the  infant,  the 
.'iiitalia  are  undeveloped,  and  the  signs  of  puberty  are 
)sent  or  delayed.  Joachimsthal  {Deutache  9ned,  WoeJi., 
99,  XXV.,  88.  26fr-a71,  288-290),  studying  with  the 
;)cDtgen  rays  a  troupe  of  exhibiting  lill^utians,  found 
at  bone  formation  was  imperfect,  the  various  centres 

ossification  being  •  strictly  comparable  to  those  of  a 
ild.  although  the  individuals  in  question  were  about 
irty  years  of  age.  Undoubtedly,  in  some  at  least  of 
e  (icnciencies  complete  development  and  function  may 
ontually  be  attained.  For  instance,  many  of  these 
rarfs  have  proved  themselves  capable  of  propagating 
fir  kind.  One  cannot  fail  to  be  struck  also  with  the 
jt  that  dwarfs  frequently  reach  an  advanced  age,  the 
/crse  of  what  is  found  in  the  case  of  that  other  con- 
iKting  anomaly  of  development,  gigantism.  This  sug- 
sts  certainly  not  a  defect  in  the  vitality  of  the  bodv 
a  whole,  but  rather  an  anomaly  in  the  nature  and  di- 
rt ion  of  the  growth.  The  normal  balance  between 
iicture  and  function  is  upset  and  the  individual  may 
ssoss  the  mind  and  faculties  of  the  adult  in  the  body 
the  child. 

With  regard  to  the  etiological  factors  at  work  in  the 
>d  action  of  dwarfism  we  are  compelled  to  admit  that 
r  knowledge  is  far  from  complete.  Our  views  there- 
e  must  partake  largely  of  the  nature  of  hypotheses. 
>  to  the  present  time  but  few  cases  of  dwarfism  have 
:u  studied,  and  it  is  chiefly  upon  the  facts  cleaned 
111  tliese  and  the  results  of  experimentation  that  our 
urenccs  must  be  drawn. 

I'hc  condition  of  dwarfism  is  clearly  but  one  aspect  of 
t  larger  question  of  dystrophy  or  dysgenesy.  Conse- 
fntly  it  can  be  apprehended  only  by  a  reference  to 

elementary  principles  governing  the  formation  and 
»wth  of  tissues. 

The  developmental  forces  concerned  in  the  elaboration 
I  new  individual  may  be  inadequate  to  bring  the  pro- 
s  to  completion.  If  they  are  totally  inadequate,  death 
:  he  embryo  result!.  Short  of  this  extreme  result,  how- 
r.  tUo  nutritional  processes  may  be  so  modified  that 
^«*t  a  deficiency  or  excess  in  growtli  of  the  organism, 
wr  in  part  or  as  a  whole,  or  they  may  be  so  perverted 


that  we  have  actual  malformation  and  deformity.  There 
is,  therefore,  a  close  relationship  between  dwarfism, 
gigantism,  malformations,  and  monstrous  births.  The 
peculiarities  of  development  that  result  in  such  anom^ 
alies  may  be  inherent  m  the  sperm  cell  or  ovum  or  both, 
and  in  this  sense  are  inherited,  or  they  may  be  due  to 
causes  operating  on  the  ovum  subsequently  to  fertiliza- 
tion, either  before  (intra-uterine  acquired  causes)  or  after 
birth  (post-natal  acquired  causes).  We  have,  therefore, 
to  take  into  account  primitive  peculiarities  of  cell  sub- 
stance on  the  one  hand,  and  external  causes,  nutritional 
or  mechanical,  acting  on  the  fruit,  on  the  other. 

In  this  particular  certain  general  considerations  are 
worth  noting.  Thoma  ("Lntersuchungen  tlber  die 
GrOsse  und  das  Gewicht  der  anatomischen  Bestandtheile 
des  menschlichen  KOrpers  im  gesunden  und  im  kranken 
Zustande,"  Leipzig,  1882)  has  called  attention  to  what 
might  be  called  a  general  "law  of  deviation."  In  adults 
the  normal  length  of  the  body  is  on  an  average  169  cm. 
in  the  male  and  168  cm.  in  the  female,  while  the  average 
weight  is  60  kgm.  and  56  kgm.  respectively.  Consider- 
able variations  on  either  side  of  this  norm  may  occur. 
Taking  a  large  number  of  individuals,  in  one-half  the 
amount  of  deviation  will  be  anywhere  between  0.0  and 
3.8  cm.  In  accordance  with  the  law  he  has  formulated, 
the  fifth  multiple  of  this  figure  when  added  to  or  sub- 
tracted from  the  normal  average  height  will  give  the 
outside  limit  of  giant  or  dwarf  growth,  and  will  be 
reached  only  once  in  every  thousand  cases.  According 
to  this  an  adult  would  be  regarded  as  a  dwarf  if  the 
height  fell  below  168  minus  19  cm.,  or  144  cm.  Similar- 
ly 6  kgm.  is  the  approximate  aberration  in  weight  from 
the  normal  in  the  adult.  The  fiftli  multiple  of  this,  25 
kgm.,  subtracted  from  56,  gives  81  as  the  upper  limit  in 
weight  for  dwarf  growth.  With  regard  to  weight,  we 
have,  of  course,  to  be  careful  to  exclude  such  conditions 
as  marasmus  and  loss  of  height  from  spinal  disease.  In 
the  case  of  the  new-bom  the  normal  average  in  length  is 
50  cm.  and  the  weight  8.2  ksm.  The  amount  of  devi- 
ation is  approximately  1.4  for  length  and  0.28  for  weight. 
The  upper  limit  for  dwarf  growth  in  mature  infants  at 
birth  would  therefore  be  48  cm.  and  1.8  kgm.  respec- 
tively. Some  allowance  for  individual  peculiarities 
must  be  made,  for  many  children  tliat  are  diminutive  at 
birth  make  up  for  the  deficiency  by  rapid  growth  after- 
ward, while,  again,  some  children  that  are  normal  in  size 
and  weight  at  birtli  subsequently  become  retarded  in 
their  growth  and  development.  This  "law,"  while  it 
gives  us  convenient  data  for  classification,  is,  needless  to 
say,  very  far  from  being  an  explanation  of  the  anomaly. 

Again,  certain  adventitious  circumstances,  acting  ap- 
parently on  the  germinal  cells,  may  play  a  part,  ft  has 
long  been  known  to  stock-raisers  that  continued  in -breed- 
ing will  result  in  the  production  of  diminutive  offspring. 
And  it  is  said  that  after  Napoleon's  campaigns  there  was 
a  diminution  of  from  one  to  two  inches  in  the  stature  of 
the  French  people.  This  has  been  attributed  to  the  fact 
that  the  strongest  and  best  developed  males  were  drawn 
for  military  service,  but,  no  doubt,  poverty,  famine,  and 
disease,  affecting  the  people  as  a  whole,  were  important 
factors.  These  observations  suggest  that  defective 
physical  development  on  the  part  of  one  or  botli  pro- 
genitors may  lead  to  insufllcient  vitality,  or  what  might 
be  termed  "  relative  vegetative  inertia  ^  on  tlie  part  of 
the  germinal  cells.  This  leads  us  to  the  consideration  of 
the  importance  of  heredity  in  this  connection. 

The  inheritance  of  a  developmental  anomaly  is  well 
illustrated  in  the  case  of  polydactylism.  This  peculiar- 
ity has  been  known  to  persist  for  three,  four,  or  even  five 
generations,  although  it  may  in  time  be  eradicated  by 
marriage  with  normal  persons.  The  Foldi  family,  be- 
longing to  the  Arabian  tribe  of  Hyabites,  all  have 
twenty -four  digits.  They  never  marry  outside  the  fam- 
ily, and  the  anomaly  is  so  constant  that  any  child  having 
the  normal  number  of  digits  is  put  to  death  as  the  off- 
spring of  adultery.  Reference  will  be  made  later  to  the 
influence  of  pressure  of  the  amniotic  sac  upon  the  erow- 
iug  embryo  in  the  production  of  this  and  other  deK)rmi- 
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tics,  but  it  would  be  absurd  to  suppose  that  such  a  cause 
could  be  present  throughout  several  generations  and  in  a 
whole  race.  We  are  driven  to  conclude  that  there  must 
have  been  some  anomaly  in  the  formation  and  develop- 
ment of  the  "  Anlagc  "  arising  in  the  earlier  stages  of  em- 
bryonic life.  This  being  so,  it  would  not  be  surprising 
to  lind  the  influence  of  heredity  somewhat  marked  in  the 
condition  of  dwarfism.  As  a  matter  of  fact,  dwarfism  is 
not  invariably  an  expres.sion  of  a  hereditary  peculiarity, 
although  sporadic  cases  mav  occur  in  several  generations 
derivea  from  the  same  stock.  Certain  parents  neverthe- 
less seem  to  have  a  tendency  to  produce  dwarfs.  To 
cite  only  one  example,  the  celebrated  Borwilaski  had  a 
brother  and  sister  who  were  dwarfed.  The  fact,  how- 
ever, that  while  certain  members  of  a  family  may  be 
dwarfs,  others  may  be  normally  developed  indicates  that 
the  cause,  whatever  it  be,  is  not  a  constantly  acting  one, 
or  else  that  there  are  a  number  of  factore  which  must  be 
correlated  before  the  given  result  will  take  place.  That 
the  issues  involved  may  be  very  complex  is  well  illus- 
trated by  an  extraordinary  instance  related  by  Ekman 
(**  Dissertatio  mcdica  descriptionem  et  casus  aliquot  osteo- 
malacice  sistens,"  Upsaliae,  1788)  where  dwarfism  and 
osteopsathyrosis  were  associated  through  three  genera- 
tions. The  ancestor  could  not  walk  because  of  deform- 
ity. He  had  four  children,  of  whom  one  son  was  a  dwarf 
and  one  daughter  was  small  and  deformed.  This  son  be- 
gat by  a  healthy  wife  a  son  who  had  curved  extremities, 
and  was  liable  to  fractures  on  the  slightest  provocation. 
This  son  in  turn  married  a  healthy  woman  who  gave 
birth  to  a  son  who  had  so  many  fractures  that  when  he 
reached  adult  life  he  could  not  move,  and  a  daughter 
who  was  dwarfed  and  also  suffered  from  multiple  frac- 
tures in  childhood.  Apparently,  then,  heredity  may 
manifest  itself,  not  only  in  the  rate  and  amount  of 
growth,  but  also  in  the  structure  and  composition  of  the 
tissues.  Moreover,  these  two  factors,  simple  growth  and 
organic  formation,  are  not  always  correlated,  and  ma^ 
even  bo  antagonistic.  Numerous  exceptions  to  heredi- 
tary transmissnon,  however,  occur,  for  when  both  parents 
have  been  dwarfs,  the  offspring  have  frequently  proved 
to  be  normal  in  size  and  proportion.  What,  however,  is 
an  occasional  anomaly  in  the  case  of  civilized  peoples  is 
a  constant  racial  characteristic  in  certain  of  the  African 
tribes,  such  as  the  Akkas  and  Bushmen.  This  coin  hardly 
be  explained  on  any  other  assumption  than  that  an  ac- 
quired peculiarity,  due  to  unfavorable  environment,  has 
become  transmitted  and  in  time  impressed  upon  a  great 
number  of  individuals,  unless  we  are  prepared  to  accept 
the  other  alternative  that  all  races  of  mankind  were 
originally  much  smaller  than  they  are  at  present,  and, 
owmg  to  natural  selection  and  the  growth  of  civilization, 
gradually  developed  into  a  siiperior  organization,  a  view 
that,  at  all  events,  is  not  supported  by  history  or  tradi- 
tion. Heredity  probably  has  the  same  bearing  in  dwarf- 
ism as  it  has  in  the  case  of  other  anomalies ;  no  more  and 
no  less. 

The  influence  of  extraneous  circumstances  on  the  veg- 
etative power  of  the  germinal  cells  is  well  illustrated  by 
some  comparatively  recent  and  most  suggestive  expen- 
ments. 

In  experimenting  with  the  fertilized  eggs  of  some  of 
the  humbler  forms  of  life,  Roux  showed  that  if,  in  the 
two-cell  stage,  one  of  the  blastomeres  be  destroyed,  the 
other  will  regenerate  the  missing  half  and  eventually 
give  rise  to  a  complete  embryo.  Endres,  Walter,  and 
Morgan  have  come  to  similar  conclusions  in  the  ease  of 
the  frog,  with  the  additional  observation  that  the  pecul- 
iarity is  characteristic  of  the  earliest  stages  only  and  may 
be  entirely  suppressed.  In  1891  Driesch  separated,  by 
shaking,  the  blastomeres  of  the  sea  urchin's  egg  when  in 
the  two-  and  the  four-cell  stjige.  Blastomeres  thus  sep- 
arated produced  in  time  a  complete  blastula,  and  the  re- 
sulting gastrula  was  a  perfectly  formed  dwarf  of  one-half 
or  one-quarter  the  natural  size,  as  the  case  might  be.  Zoja, 
too,  in  some  remarkable  experiments  on  the  medusa  was 
able  to  produce  dwarfs  one-sixteenth  of  the  normal  size. 
Morgan  has  further  discovered  the  important  fact  that 


either  a  half  embryo  or  a  complete  half  sissed  dwarf  will 
result  according  to  the  position  of  the  blastomere.  If. 
after  one  blastomere  is  destroyed,  the  other  be  allowed 
to  retain  its  normal  position  a  half  embryo  is  always  pro- 
duced, as  Roux  had  already  shown.  If,  however,  the 
blastomere  be  inverted,  it  gives  rise  either  to  a  half  em- 
bryo or  a  whole  dwarf.  In  this  connection  we  might 
recall  certain  early  experiments  of  Saint  Hilaire,  who 
produced  dwarf  chickens  by  shaking  the  egg  in  the 
direction  of  its  long  axis.  Thus  it  would  appear  that  a 
rearrangement  of  the  cell  material  may  restore  that  equi- 
librium of  the  entire  ovum  necessary  *f or  the  production 
of  a  whole  embryo.  This  extraordinary  power  is,  how- 
ever, less  marked  in  the  higher  forms  and  is  ultimately 
lost.  In  view  of  the  fact,  however,  that  parthenogenesis, 
which  is  a  constant  occurrence  in  some  or  the  lower  forms 
of  life,  is  sometimes  to  be  observed  even  in  such  a  highly 
organized  creature  as  the  hen,  and  in  fact  has  been  ad- 
vanced by  some  authorities  to  explain  the  development 
of  certain  tumors  of  the  human  ovary,  it  is  not  impossible 
that  anomalies  in  the  segmentation  of  the  ovum  in  human 
beings,  may,  although  rarely,  give  rise  to  one  type  of 
dwarf  at  least,  namely,  that  dwarfed  from  birth.  Two 
factors  would  appear  to  be  necessary:  some  cause  to 
blight  one-half  of  the  ovum  in  the  very  earliest  stage  of 
its  development,  and  another  producing  a  disturbance  of 
the  cell  equilibrium.  As  to  what  these  factors  may  be, 
whether  developmental,  traumatic,  or  inflammatory,  we 
have  absolutely  no  information.  One  or  two  facts  may 
possibly  point  us  in  the  right  direction.  Malposition  of 
the  fertilized  ovum  as  a  whole  may  be  brought  about  by 
intratubal  and  intra-uterine  inflammation,  instances  of 
this  being  tubal  gestation  and  placenta  prsevia.  It  is  not 
inconceivable,  therefore,  that  endometritis  and  deciduitis 
might  lead  to  blighting  of  a  portion  of  the  embryo  and 
disturbance  of  protoplasmic  equilibrium.  That  a  modi- 
flcation  of  external  conditions  does  have  a  profound 
effect  on  the  developing  ovum,  in  some  animals  at  least, 
we  have  ample  proof.  Dareste,  by  incubating  hen's  eggs 
at  a  temperature  more  elevated  than  that  usually  em- 
ployed, got  early  development  and  dwarf  formation. 
Qerlach  and  Koch  ("  Ueber  die  Produktion  von  Zwerg- 
bildungen  im  Hllhncrei  auf  experita.  Wege,**  Biol.  Cen- 
ti'olbl.,  xxii.,  1884)  also  obtained  a  retardation  of  develop 
ment  and  dwarf  growth  by  varnishing  eggs  so  as  to 
exclude  all  but  a  small  amount  of  air. 

The  effect  of  primitive  peculiarities  inherent  in  the 
germinal  cells  in  producing  developmental  anomalies  of 
the  Anlagc  has  already  been  noted  in  regard  to  polydac- 
tylism,  and  it  is  now  pertinent  to  inquire  in  how  far 
deficiencies  in  the  formation  of  those  structures  more 
especially  concerned  in  the  general  maintenance  of  nutri- 
tion, namely,  the  cardiovascular  and  nervous  systems, 
and  the  thyroid  gland,  are  of  importance  in  the  produc- 
tion of  dwarfism. 

If  the  circulatory  apparatus  be  deficient  either  in  the 
size  and  extent  of  the  vessels  or  in  the  formation  of  the 
chambers  and  valves  of  the  heart,  it  is  obvious  that  the 
circulation  of  the  blood  must  be  inadequate  for  the  needs 
of  the  organism,  which  consequently  may  be  inhibited  in 
its  growth.  Long  ago  Virchow  pointed  out  the  asso- 
ciation of  cardiovascular  hypoplasia  with  other  develop- 
mental defects,  such  as  scanty  pioduction  of  the  pubic 
hair  and  small  size  of  the  genitalia,  conditions  that  may 
be  regarded  as  manifestations  of  partial  infantilism,  if 
we  take  the  view  of  Hertoghe.  that  there  is  such  a  thin^ 
as  partial  infantilism  ("Die  Rolle  der  Schilddrtlse  bei 
Stillstand  und  Hemmung  des  Wachstums  und  der  Ent- 
wicklung,"  Spiegelberg,  MUnchen,  1900).  Gilbert  and 
Rathery  {Presse  mM.,  May  7th,  1900)  have,  it  may  be 
mentioned,  found  a  moderate  grade  of  dwarfism  in  some 
cases  of  mitral  stenosis. 

With  regard  to  the  influence  of  the  nervous  system  in 
the  production  of  dwarf  growth  the  available  evidence 
is  not  conclusive.  The  close  relationship  of  the  central 
nervous  system  to  the  nutrition  of  the  tissues  is  of  course 
admitted  by  everybody,  and  we  are  aware  how  often  in- 
juries to  certain  ganglion  cells  or  nerve  trunks  are  fol- 
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may  look  like  a  boy  of  ten  or  twelve.  With  this  there  is 
often  an  infantile  condition  of  the  genitalia  and  the  hair 
on  the  pubes  and  other  parts  is  slow  in  appearing.  The 
characteristic  lesion  of  syphilis  in  the  placenta  is  endar- 
teritis, which  leads  to  extensive  destruction  of  the  vascu- 
lar area,  with  degeneration,  atrophy,  and  fibrosis  of  the 
region  involved.  The  placental  circulation  must  in  such 
cases  be  greatly  interfered  with.  In  syphilis,  however, 
other  factors  enter.  We  have  to  admit  that  the  pres- 
ence of  so  serious  a  disease  in  the  parent,  usually  the 
father,  must  have  a  tendency  to  lessen  the  vitality  of 
the  germ  cell,  to  say  nothing  of  the  presence  of  the 
germ  of  the  disease  (the  existence  of  which  on  analogy 
we  can  hardly  deny)  in  the  fertilized  ovum,  with  all 
that  this  implies. 

Hitherto  we  have  been  discussing  what  might  be  called 
primary  or  essential  dwarfism  (microsomia)  in  which  the 
predominating  element  is  a  deficiency  in  the  vegetative 
energy  of  the  cells.  The  affected  persons  are  in  ract  nor- 
mal individuals  save  in  the  one  particular  of  size  and 
weight.  Besides  this,  however,  we  have  to  recognize 
another  class  of  cases  that  clearly  belong  to  a  different 
category.  I  refer  to  instances  of  secondary  or  sympto- 
niatic  dwarfism.  Here,  while  the  height  of  the  body  is 
below  the  normal,  the  weight  is  not  so  strikingly  dimin- 
ished as  in  the  true  dwar&.  The  main  feature  is,  how- 
ever, that  in  addition  to  general  hypoplasia,  there  are 
evidences  of  patliological  changes  in  the  tissues,  particu- 
larly in  the  bones,  leading  to  asymmetry,  deformities, 
fractures,  or  malformations.  The  defects  are  structural 
as  well  as  nutritional.  Just  at  this  point  it  may  be  re- 
marked that  tlie  exact  nature  of  these  cases  presents  one 
of  the  most  difficult  problems  in  etiology.  In  former 
times  many  cases  of  congenital  dwarfism  of  this  type  were 
put  down  to  syphilis,  rickets,  or  cretinism.  It  was  soon 
found,  however,  that  there  were  some  important  points 
of  distinction  between  certain  of  the  cases.  The  typical 
features  of  cretinism  were  not  always  present,  nor  did 
the  disease,  if  rickets,  conform  to  the  picture  of  the  ordi- 
nary post-natal  affection.  These  considerations  have 
led  investigators  to  recognize  several  distinct  types, 
which  are  by  some  regarded  as  separate  entities.  We 
have,  therefore,  to  consider  in  this  connection  rachitis, 
cretinism,  osteopsathyrosis,  chondrodystrophia  fcetalis, 
and  osteogenesis  imperfecta,  affections  that  agree  in  this 
that  with  more  or  less  stunting  of  the  body  there  are 
structural  modifications  of  the  bones  of  an  obviously 
pathological  nature.  The  amount  of  confusion  that  has 
involved  the  subject  is  sufficiently  indicated  by  the  num- 
ber of  names  that  have  been  proposed  for  the  condition — 
fcDtal  rachitis,  pseudorachitism,  cretinoid  dysplasia, 
chondritis  fcetalis,  micromelia  chondi*omalacica,  achon- 
droplasia, chondrodystrophia  foetalis.  A  decided  step  in 
advance  has  been  made  through  the  researches  of  Kauf- 
mann  (**  Untersuchungen  Gber  die  sogen.  foptale  Rachi 
tis,"  Berlin,  1892,  u.  Ziegler's  "Beitrftge,"  1893,  xiii.,  8. 
32-64)  who  introduced  the  name  chondrodystrophia  fce- 
talis. Here  the  type  of  dwarfism  is  micromelic  and  the 
lesions  are  usually  symmetrical.  The  body  is  plump,  the 
micromelia  rhizomelic,  the  head  large,  and  the  hands 
often  show  the  so-called  "trident"  deformity.  There 
are,  however,  notable  differences  in  the  length,  curva- 
ture, and  consistence  of  the  bones  of  the  extremities,  and 
in  the  configuration  of  the  skull.     Kaufmann,  conse- 

3uently,  recognizes  two  groups:  one,  in  which  there  is  a 
istinct  cretinoid  appearance  of  tlie  skull  and  face,  name- 
ly, a  deeply  sunken  nose,  prominent  eyelids  and  lips, 
thick  cheeks,  and  large  mouth ;  and  another,  in  which 
the  nose  is  flattened  and  retracted  as  a  whole.  In  the 
former  type  the  bone  is  of  good  consistence  although 
somewhat  more  vascular  than  normal,  while  in  the  latter 
the  bone  is  soft.  No  hard-and-fast  line  can  be  drawn 
between  the  two  forms,  and  Kaufmann  regards  them  as 
manifestations  of  the  same  process,  the  differences  being 
due  to  the  chronicity  and  intensity  of  the  process.  The 
retraction  of  the  root  of  the  nose  is  usually  said  to  be 
brought  about  by  premature  ossification  and  synostosis 
of  the  OS  tribasilare.     The  ethmoid  is  also  someAvhat 


shortened,  and  in  some  cases  may  be  the  only  part  af- 
fected. Klein  has  observed  well-marked  craniotabes  in 
some  cases.  In  some,  too,  there  may  be  beading  at  the 
costochondal  articulations,  and  defective  development  of 
the  pelvis,  glenoid,  and  cotyloid  cavities.  Lordosis  may 
also  be  a  marked  feature,  and  Regnault  {BuU,  et  mem, 
de  la  8oc.  d'Anat.,  1901,  Ixxvi.,  pp.  559-660)  has  found 
the  vertebrae  involved.  The  disease  begins  in  foetal  life, 
running  its  course  usually,  as  it  is  believed,  from  the 
third  to  the  sixth  week.  As  a  consequence  the  bones 
affected  are  the  base  of  the  skull,  the  long  bones,  the 
ribs,  and  the  pelvis.  The  bones  formed  in  membrane, 
those  that  in  late  foetal  life  are  mainly  cartilaginous,  usu- 
ally escape.  Kaufmann  has  described  three  sub-classes 
in  chondrodystrophia:  Chondrodystrophia  malacica,  in 
which  the  bone  is  soft ;  C.  hy popiastica,  in  which  there 
are  evidences  of  retarded  growth ;  and  the  C.  hyperplas- 
tica  in  which  the  epiphyseal  ends  of  the  long  bones  are 
greatly  enlarged.  The  periosteal  ossification  is  normal,  so 
that  the  bones  become  plump  and  thick,  although  some- 
what irregular,  but  the  growth  in  length  is  disturbed 
owing  to  raulty  ossification  at  the  epiphyseal  Junctures. 
Ingrowth  of  tlie  periosteum  at  the  epiphyseal  lines  may 
occur.  Microscopically  the  cartilage  cells  are  deficient 
in  growth,  being  spindle-shaped  and  irregularly  arranged, 
while  the  hyaline  matrix  is  more  or  less  soft  and  homo- 
geneous. It  is  not  improbable,  however,  although  the 
majority  of  children  thus  affected  are  stillborn,  that 
when  the  affection  is  of  mild  type  or  arises  late  on  in  foe- 
tal life,  existence  may  be  prolonged  for  some  time.  Par- 
rot has  met  with  an  example  in  a  child  seven  and  a  half 
years  old,  who  measured  94  cm.  in  length.  CerUdn 
changes  in  the  bones  of  the  hands,  notably  in  the  fingers, 
seem  to  prove  that  the  disturbances  of  ossification  may 

fo  on  at  a  later  period  than  that  above  indicated.  (See 
'hompson,  Edin.  Med.  Joum.,  1892-93,  vol.  xxxviii., 
pp.  1109-1113,  and  Turner,  Practitioner,  1899,  vol. 
Ixiii ,  pp.  263-277.)  Thompson  (loc.  dt.)  has  met  with 
two  instances  at  the  ages  of  thirty-six  and  thirty-nine, 
and  others  have  been  described  by  Osier  (Trans.  Amer. 
Cong.  Phy.  and  Surg.,  1897,  vol.  *iv.,  pp.  190-192),  Abt 
{Archives  of  Pediatrics),  Cestan,  "Nouvelle  Iconographie 
de  la  SalpCtridre,"  1901,  xiv.,  277-289).  Apert(/6Si.,  pp. 
290-298),  and  Baldwin  (Medical  JV<nM,  1890,  vol.  Ivif., 
pp.  138-141). 

The  exact  relationship  of  the  disease,  called  by  Vrolik 
and  Stn\mg(Virch,  Arehiv,  1899,  ex  v.,  SS.  357-370)  osteo- 
genesis imperfecta,  to  chondrodystrophia,  is  still  sttbju- 
dice.  The  studies  of  Stilling,  Hildebrandt  ( Virch.  Archie, 
1899,  clviii.,  SS.  426-444),  and  Harbitz  (Ziegler's  "Bei- 
trage,"  1901,  XXX.,  SS.  605-628)  go  to  show  that  it  is  a 
definite  intra-uterine  process.  There  is  clearly  some  de- 
fect in  the  process  of  ossification,  for  the  bones  are  soft 
and  brittle,  with  the  result  that  fractures  and  deformities 
are  common.  Microscopical  study  has  shown  that  the 
trabeculae  are  few  in  number,  irregular,  and  imperfectly 
formed.  There  is  no  continuous  system  of  trabeculie 
with  Haversian  canals  and  lamellae  as  in  normal  bone. 
A  point  of  great  interest  is  the  extraordinary  manner  of 
ossification  of  the  skull.  Thecalvarium  is  formed  not  of 
continuous  bony  plates,  but  of  a  multitude  of  small  mo- 
saics, sometimes  touching  one  another,  but  also  attached 
by  bridges  of  periosteum  and  dura.  In  a  remarkable  case 
described  by  Stilling,  the  cranial  covering  consisted  of  a 
membranous  sac  wliich  contained  scattered  bony  spic- 
ules. So  far  as  is  known  there  is  no  synostosisof  the 
basiil  synchondrosis  in  this  disease.  While  the  affection 
has  hitherto  been  found  only  in  the  new-bom  or  in  very 
young  infants,  it  is  not  necessarily  fatal,  and  Ilarbitz  is 
incliued  to  think  that  some  cases  of  dwarfism  that  have 
been  regarded  as  examples  of  foetal  rickets  or  chondro- 
dystrophia may  have  been  osteogenesis  imperfecta. 
As  in  chondrodystrophia  porosity  of  the  bones  occasion- 
ally appears  to  depend  on  hereditary  conditions,  and 
Bircher  (Lubarsch  u.  Ostertag,  "  Allg.  Aetiologie,^'  Wies- 
baden, 1896,  S.  53)  has  found  osteoporosis  in  the  case  of 
a  chondrodystrophic  dwarf  (cf.  also  the  case  of  Eknmnn. 
referred  to  above).     We  are,  therefore,  not  prepared  U^ 
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Durarflsin* 
Durarflsm. 


believe  with  Paltauf  (**Ueber  den  Zwergwuchs,"  Wien, 
1801)  that  the  two  affections  are  not  related. 

To  rickets  chondrodystrophia  bears  much  resemblance, 
although  there  are  several  differences.  In  boUi  there  is 
enlargement  of  the  epiphyseal  ends  of  the  long  bones 
(chondrodystrophia  hy  perplastica),  the  long  bones  may  be 
curved,  the  ribs  beaded,  and  there  may  be  spinal  and  pel- 
vic deformities.  In  rickets,  however,  the  arms  are  usu- 
ally long.  Periosteal  bone  formation  is  also  interfered 
with.  The  periosteum  is  readily  stripped  off  and  the 
underlying  bone  is  softer  and  more  spongy  than  normal. 
As  the  condition  heals  the  bone  becomes  unusually  plump 
and  dense.  Basilar  synostosis  does  not  occur  in  rickets. 
Microscopic  study  has  shown  that  the  epiphyseal  zone  of 

Eroliferation  in  rickets  is  thicker  than  normal,  irregular 
1  outline,  soft,  and  very  hy pereemic,  so  much  so  that  Eas- 
sowitz  believed  the  lesions  to  be  of  inflammatory  origin. 
The  microscopical  appearances  of  the  growing  ends  of 
the  bones  in  chondrodystrophia  are,  however,  quite  dif- 
ferent from  those  in  post-natal  rickets.  No  clear  evi- 
dence of  the  existence  of  rickets  originating  during  intra- 
uterine life  is  forthcoming,  yet  there  is  a  parallel  between 
chondrodystrophia  and  ricKets,  for,  as  is  well  known, 
post-natal  rickets,  if  severe,  results  in  the  stunting  of  the 

growth  of  the  affected  individual,  and  cases  of  extreme 
warfism  have  been  met  with.  The  lesions  are  charac- 
teristic. The  skull  is  large,  although  the  face  is  relative- 
ly small.  The  fontanels  remain  open  for  a  prolonged 
period,  and  bone  in  certain  regions,  especially  the  occi- 
pito-parietal,  may  be  so  thin  as  to  give  way  under  the 
pressure  of  the  finger  (craniotabes)  The  forehead  is 
usually  large  and  square,  owing  to  the  formation  of  flat 
hyperostoses  over  the  frontal  eminences.  The  sternum 
projects  and  the  sides  of  the  chest  are  drawn  in  (pectus 
carinatum).  The  spine  is  often  curved  and  the  extremi- 
ties become  greatly  deformed  owing  to  the  weight  of  the 
body  and  muscular  action.  The  pelvis  is  contracted; 
dentition  is  delayed  and  the  teeth  are  small  and  badly 
formed.  The  condition  is  by  many  believed  to  be  due  to 
infection  or  possibly  autointoxication.  This  view  is 
supported  by  the  experiments  of  Morpurgo  {Centralbl. 
f.  Path.,  1902,  xiii.,  8.  118),  who  showed  that  rickety 
changes  in  the  skeletons  of  young  white  rats  could  be 
produced  by  the  in jection  of  cultures  of  a  diplococcus. 
The  lesions  in  rickets,  however,  arc  so  unlike  those  of 
chondrodystrophia  in  important  particulars  that  it  is 
unlikely  that  an  infective  cause  is  at  work  in  the  latter 
dis^yBC.  Differentiation  between  chondrodystrophia 
and  rickets  may  be  made  by  attention  to  the  following 
points:  The  dwarfism  in  the  former  is  micromelic;  in  the 
latter  not.  Periosteal  bone  formation  is  not  interfered 
with  in  chondrodystrophia,  while  it  is  in  rickets.  In 
healed  rickets  the  bone  is  abnormally  dense ;  not  so  in 
chondrodystrophia.  Basilar  synostosis  does  not  occur  in 
rickets.  In  rickets  you  do  not  get  **  trident  deformity  " 
of  the  hands.  Developmental  anomalies,  like  cleft  pal- 
ate and  polydactylism,  are  not  found  in  rickets.  Osteo- 
geneds  imperfecta  is  recognized  by  the  fragility  of  the 
bones,  the  peculiar  ossification  of  the  cranium,  and  the 
lack  of  basilar  synostosis. 

It  is  a  suggestive  and  a  striking  fact  that  while  we  are 
able  to  draw  these  distinctions  between  the  type  cases  of 
chondrodystrophia,  osteogenesis  imperfecta,  and  rickets, 
there  exist  borderland  cases  in  which  some  of  the  feat 
ures  of  these  diseases  may  be  combined.  Such  a  one  is 
that  reported  by  Hektoen  ("  Anatomical  Study  of  a  Short- 
limbed  Dwarf,"  A?fi€r.  Jour.  Med.  Seien.,  May,  1908), 
in  which  in  a  micromelic  dwarf,  forty -fiveyears  of  age, 
there  were  one  hundred  and  seventy-two  Wonnian  bones 
in  the  skull,  without  premature  synostosis  of  the  os 
tribasilare,  with  shortness  and  curvatures  of  the  long 
bones,  enlargement  of  the  articular  ends,  curvatures  of 
the  spine,  deformity  of  the  pelvis,  osteoporosis  and  mul- 
tiple fractUH's,  and  a  fibroid  thyroid.  A  case  presenting 
features  both  of  chondrodystrophia  and  osteogenesis  im- 
perfecta has  b(»en  described  also  by  the  Countess  von 
GeldemEgmond  ('*Beitr.  zur  Casuistik  der  sogenn. 
fOlalen  Rachitis,"  luaug.-Diss.,  Zurich,  1897) 


The  etiology  of  these  interesting  conditions  is  still 
largely  unknown.  Heredity  appears  to  be  a  factor  in 
some  cases.  In  one  case,  recorded  by  Porak  ("*  Beitrag 
zur  Histologie  und  Funktion  der  SchilddrQse,"  Inaug. 
Diss.,  EOniesberg,  1892)  a  dwarf  gave  birth  to  one 
healthy  child  and  a  second  with  all  the  signs  of  the  so- 
called  ** foetal  rickets."  Gueniot  {Bull,  et  mem.  de  la  8oe. 
Obstet.  et  gynecol.  de  Paris,  January,  1898)  recounts  the 
operation  of  Csesarean  section  on  an  achondroplastic 
dwarf,  the  child  being  similarly  affected.  The  parents 
of  chondrodystrophic  dwarfs  as  well  as  their  children  are 
nevertheless  often  healthy.  Heredity  seems  then  to  play 
a  minor  r61e.  The  influence  of  heredity  in  the  case  of 
Polydactyly  has  already  been  dwelt  upon,  and  it  is  a 
cunous  fact  that  polyaactyly  may  sometimes  be  asso- 
ciated with  dwarflsm.  An  instance  of  this  will  be  found 
in  Hutchinson's  Arcfnves  of  Surgery  for  April,  1898,  where 
there  is  given  an  illustration  of  a  micromelic  poly  dactyl- 
ous  dwarf,  copied  from  Theodore  Kerckring's  "Spicile- 
gium  Anatomicum,"  published  in  1670.  The  drawing  is 
not  entirely  to  be  relied  upon,  but  it  is  clear  that  the  limbs 
were  too  snort  for  the  trunk.  Both  the  hands  have  seven 
digits ;  the  right  foot  has  eight  and  the  left  nine.  The 
condition  is  not  perfectly  symmetrical,  for  in  some  cases 
two  of  the  metacarpal  or  metatarsal  bones  are  welded 
together.  The  long  bones  are  plump,  and,  so  far  as  it  is 
safe  to  judge  from  the  imperfect  sketch,  the  ends  appear 
to  have  been  enlarged.  The  orbits  are  deformed,  the  two 
halves  of  the  lower  jaw  are  already  united,  and  the  ribs 
are  short  and  badly  formed.  It  is  clear  that  here  we 
have  an  abnormality  of  development  in  few  respects 
comparable  to  rickets.     It  may  be  that  here,  as  in  simple 

Solydactylism,  we  are  dealing  with  a  primary  vitium  of 
evelopment  inherent  in  the  germinal  cell.  This  view  is 
supported  also  by  the  observation  of  Kirchberg  and 
Marchand  (Ziegler's  *'Beitr.  zur  path.  Anatomic,^  Bd. 
v.,  1889),  who  found  cleft  palate  in  a  chondrodystrophic 
infant.  One  of  Bowlby's  cases,  also,  reported  as  con- 
genital cretinism  but  really  an  instance  of  chondrod\'s- 
trophia,  had  a  cleft  palate  and  a  deformed  nose.  The 
riffht  foot  had  six  metatarsal  bones  but  seven  toes;  the 
left  foot  had  seven  toes. 

There  is,  however,  another  possible  explanation.  Re- 
cent observations  have  shown  that  many  forms  of  hypo- 
plasia, non  closure  of  sutures,  and,  in  fact,  the  most 
extreme  deformities  may  result  from  intra-uterine  press- 
ure. The  simple  weight  of  a  limb  resting  on  a  band  has 
been  sufiQcient  to  erode  the  soft  tissues  to  the  bone. 
Twisting  of  the  cord  about  a  limb  may  lead  to  dwarfing 
or  amputation.  The  pressure  of  bands  traversing  the 
amniotic  sac  is  also  a  well-recognized  cause  of  even  more 
extreme  deformities,  such  as  anencephaly  and  cranio- 
rachischisis.  Dareste  believed  that  a  contracted  amnion 
was  an  important  cause  of  liypoplosia. 

In  Klebs*  text-book  of  "General  Pathology"  (vol.  ii., 
1889.  Jena)  is  an  interesting  illustration  representing  a 
microscopical  section  through  the  proliferating  end  of 
one  of  the  long  bones  in  a  micromelic  dwarf.  The  grow- 
ing cartilage  cells  are  closely  packed  together,  flattened, 
with  their  long  axes  at  right  angles  to  the  long  axis  of 
the  bone.  The  appearances  could  not  be  due  to  altera- 
tions in  the  ground  substance  which  seemed  to  be  nor- 
mal, but  could  be  attributed  only  to  the  effects  of  exter- 
nal pressure.  This  would,  of  course,  lead  to  inhibited 
and  imperfect  ossification.  The  effects  of  intrauterine 
compression  are  well  illustrated  by  the  experiments  of 
Fol  and  Warynski  (Th^se  de  Geneve),  who  brought  ex- 
ternal pressure  to  bear  upon  a  growing  embryo.  They 
found  that  the  head  was  the  part  most  amenable  to  press- 
ure, and  could  to  some  extent  be  restrained  in  its  growth. 
Warynski,  also,  by  exerting  pressure  at  the  site  of  fusion 
of  the  two  primitive  cardiac  rudiments,  was  able  to  pro- 
duce a  double-hearted  monster.  Klebs  (^oc.  eit.,  p.  806) 
refers  to  a  most  remarkable  case  in  which  a  contracted 
sac  led  to  a  singular  malformation.  In  an  ectopic  gesta- 
tion the  foetus  was  found  in  a  tight  sac  within  the  trans- 
verse mesocolon.  There  was  syndactylism  in  the  upper 
extremities  and  polydactylism  in  the  lower.     From  the 
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recorded  cases  it  would  appear  that  contraction  of  the 
amnion  does  not  lead  to  dwarfing  of  the  fcetusas  a  whole, 
but  that  certain  parts  are  more  liable  to  be  affected,  as 
the  extremities  and  head.  In  this  connection  also  may 
be  remembered  the  fact  that  hydramnios  is  apt  to  be  asso- 
ciated with  grave  deformities,  such  as  exencephaly  and 
spina  bifida,-  and  has  been  found  in  a  case  of  osteogene- 
sis imperfecta.  The  effect  of  intra-uterine  pressure  has 
also  been  emphasized  by  von  Franqu6  (^  Ueber  sogenan. 
foetale  Rachitis,**  Sitzungsberichte  der  physicalisch- 
me<liz.  Gesellsch.,  Wurzburg,  Jahrg.  1898,  8.  80). 

It  is  on  the  ground  of  the  obvious  errors  in  develop- 
ment which  are  sometimes  associated  with  chondrodys- 
trophia,  and  which  can  only  be  referred  to  peculiarities  of 
the  Anlage,  that  Virchow  objects  to  the  term  chondrodys- 
trophia  introduced  by  Eaufmann.  Virchow  points  out 
that  the  condition  imperceptiblv  shades  into  a  pronounced 
developmental  anomaly  (MisaUldung),  which  is  finally 
represented  by  the  phokomelia  of  Saint  Hilaire. 

The  small  stature,  the  peculiar  facial  configuration,  and 
the  enfeeblement  of  mental  power,  with  other  minor  ab- 
normalities found  in  some  cases  of  chondrodystrophia, 
have  induced  the  suspicion  that  some  of  these  cases  of 
dwarfism  are  really  cases  of  cretinism.  The  difficulties  in 
the  way  of  differential  diagnosis  are  great.  Thus  Dolega, 
Bernard,  and  Bircher  have  pronounced  certain  cases  to 
be  instances  of  cretinism,  and  yet  a  subsequent  examina- 
tion proved  them  to  be  Eaufmann 's  chondrodystrophia, 
and  conversely,  Neumann,  Scholz,  and  others  have  de- 
scribed instances  of  cretinism  as  fcetal  rickets.  The  diffi- 
culties in  the  way  will  be  readily  comprehended  if  one 
considers  for  a  moment  the  lesions  in  a  typical  case  of 
cretinism.  In  the  cretin  the  stature  is  almost  always 
stunted,  Maffei  in  twenty-two  cases  out  of  twenty-five 
finding  the  height  to  be  less  than  140  cm.,  while  several 
were  under  95  cm.  The  limbs  and  trunk  are  dispropor- 
tionate. The  head  is  usually  relatively  lar^e,  the  top 
flat,  and  the  occiput  prominent,  although  microcephaly 
has  been  found.  The  fontanels  and  sutures  remain  open 
for  a  long  time.  The  root  of  the  nose  is  retracted,  and 
the  organ  is  short  and  thick  with  large  wide  nostrils. 
The  lips  and  tongue  are  enlarged.  The  teeth  appear 
late  and  are  large.  The  first  dentition  usually  persists 
throughout  life.  There  is  as  a  rule  no  hair  on  the  pubes 
and  in  the  axillae.  The  sexual  organs  are  poorly  devel- 
oped, and  puberty,  if  it  occur  at  all,  is  late.  With  regard 
to  the  finer  structure  of  the  bones  in  cretins,  Langhons 
(Virch.  Archiv,  1892,  cxxviii.)  found  that  the  cartilage 
cells  were  small,  spindle-shaped,  and  anomalously  ar- 
ranged, being  longitudinal  to  the  axis  of  the  columns. 
The  rows  were  also  often  interrupted.  The  bony  tra- 
beculse  were  shortened  and  the  marrow  spaces  in  the 


youngest  portions  of  the  bone  were  large  and  widelr 
separated.  The  resemblance  to  Class  I.  of  Eoiufiiiann's 
chondrodystrophia  is  close.  Typical  cretinism  is  en- 
demic and  associated  with  goitre.  Chondrodystrophic 
dwarfism  is  sporadic.  Can,  then,  chondrodystrophia  be 
sporadic  cretinism?  The  recorded  cases  of  chondrodys- 
trophia go  to  show  that  the  disease  is  of  intia-uterme 
origin,  and  so  far  no  evidence  is  forthcoming  to  prove 
that  the  affection  ever  arises  subsequently  to  birth.  Cre- 
tinism is  said  to  be  congenital  in  some  cases,  but  the 
symptoms  usually  appear  some  five  to  eight  months  after 
birth,  or  even  later.  It  is  now  believed  that  the  changes 
in  the  skeleton  of  cretins  are  due  to  delayed  oesifica&n 
of  the  cartilages.  Hofmeister  {Fortsehritte  attf  dem 
OebieU  der  Roentgen-StrahUn,  Bd.  i.,  Hft.  i.,  1»^. 
studying  a  case  of  cretinism  with  the  a'-rays,  found  that 
the  epiphyseal  ends  of  the  bones  grew  slowly,  and  that 
the  epiphyseal  plates  persisted  for  a  Ions  time.  The 
bones  were  small.  Ossification  may  in  time  be  com- 
pleted, but  the  process  may  take  years;  in  fact,  cretins 
may  continue  to  grow  until  they  are  thirty  or  forty  years 
of  age.  Perioste^  osteogenesis  is  normal,  or  may  be  in 
excess.  The  peculiar  appearance  of  the  nose  is  due  to 
premature  synostosis  of  the  bones  at  the  base  of  the  skoU, 
although,  as  Niepce,  Stahl,  and  Elebs  have  shown,  this 
anomaly  of  bone  formation  does  not  always  occur. 

The  stunted  growth  is  believed  by  Bircher  {loc.  eii.)  to 
be  due  to  defective  develo])ment  of  the  cartilage  cells,  as 
was  found  occasionally  by  Virchow  and  Elebs  at  the 
base  of  the  skull.  We  find,  therefore,  that  cretinism  and 
the  so-called  chondrodystrophia  have  much  in  common. 
The  resemblance  can,  however,  be  made  out  clearly  only 
in  the  case  of  chondrodystrophia  of  Eaufmann  s  first 
grou  p.  Cretinoid  chond  rody strophia  might  be  explained 
as  cretinism  that  had  become  marked  at  a  very  early 
period  of  intra-uterine  life. 

Further  information  might  be  obtained  by  an  inquiry 
into  the  condition  of  the  thyroid  gland  in  chondrodystro- 
phia. Hofmeister  C^Experimentelle  Untersuchungen 
tiber  die  Folgen  des  Schilddrasenverlustes,**  Beitr^ge 
zur  klin.  Chirvrgie,  1894)  holds  that  the  changes  in  the 
bones  produced  by  tliyroidectomizing  rabbits  are  iden- 
tical with  those  found  in  chondrodystrophia  as  described 
by  Eaufmann,  H.  MQller,  Eirchbere,  and  Marchand. 
Although  we  must  admit  the  great  similarity  of  the  le- 
sions in  the  two  cases,  this,  of  course,  does  not  prove  iden- 
tity. Leblanc  (Comptes  rend,  de  Soc.  de  Biol.,  1902.  liv., 
88-89)  states  that  chondrodystrophia  is  often  associated 
with  myxocdema  and  that  disturbance  of  the  thyroid  is 
the  causa  morbi.  Nasan  {Rev.  de  Neurdogie,  1901,  p. 
M9)  is  of  the  same  opinion.  There  is  no  need  of  enterinff 
here  into  the  question  of  the  identity  of  myxoedema  and 
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cretinism,  further  than  to  say  that  it  is  proved  practically 
beyond  doubt  that  the  two  are  one  and  the  same  thing, 
and  due  to  defect  in  the  function  of  the  thyroid.  Any 
differences  are  to  be  explained  in  respect  to  the  time  at 
which  the  athyroidea  first  makes  itself  manifest.  Myx- 
cedema  is  cretinism  manifesting  itself  in  the  adult;  cre- 
tinism is  myxoedema  of  childhood.  In  opposition  to  the 
views  of  Leblanc  and  Nasan  may  be  cited  the  experience  of 
Cestan  (**  Nouvelle  Iconographie  de  la  Salpdtri^re/ 1901, 
xiv.  277),  who  found  a  condition  of  chondrodystrophy  in 
a  girl  nine  and  a  half  years  old,  unimproved  by  thyroid 
feeding  for  nine  months,  and  of  Marie  (Preue  medieale, 
Juillet,  1900,  vol.  iv.),  who  in  two  cases  found  no  benefit 
from  the  use  of  thyroid  extract.  We  should  observe,  too, 
that  the  lesions  of  chondrodystrophia  are  said  to  develop 
in  the  earliest  period  of  fcetal  life  before  the  thyroid  is 
properly  formed. 

With  regard  to  the  anatomical  peculiarities  of  the  thy- 
roid in  chondrodystrophia  it  is  not  always  possible  to 
obtain  accurate  information.  So  far  as  I  have  been 
able  to  trace  them  they  will  be  found  in  the  preceding 
table. 

Unfortunately,  not  having  access  to  the  original  papers 
in  all  instances,  I  am  not  able  to  give  complete  informa- 
tion in  the  above  table,  and  the  number  of  cases  might 
be  added  to.  We  see,  however,  that  out  of  twenty  nine 
cases  the  thyroid  is  abnormal  in  eight,  either  absent, 
atrophied,  or  hypertrophied.  And  it  is  further  striking 
that  in  all  the  cases  in  which  the  thyroid  is  obviously  dis- 
eased, with  one  exception,  the  clinical  type  has  been  cre- 
tinoid; with,  in  two  cases,  some  additional  features  re- 
sembling myxcedema.  The  one  exception,  Hektoen's 
case,  is  probably  to  be  explained  on  the  ground  of  a 
compensatorv  action  of  the  hypophysis,  which  was  con- 
siderably enlarged,  but  otherwise  of  normal  structure. 
In  Bowlby's  case,  which  is  recorded  as  a  case  of  cre- 
tinism, being  observed  before  the  distinctions  between 
the  different  forms  of  abnormal  osteogenesis  were  so 
closely  drawn  as  they  are  at  present,  the  skin  was 
cBdematous  and  semitransluccnt,  the  nose  was  broad 
and  flat,  and  there  were  no  eyelashes  or  eyebrows.  In 
Salvetti's  case  the  skin  was  also  oedematous.  In  the 
one  case  in  which  vascular  struma  is  stated  to  have 
been  present  (Scholz),  there  were  apparentl v  no  signs  of 
cretinism ;  but  this  anatomical  condition  of  the  thyroid 
does  not  of  course  imply  deficiency  of  the  secretion; 
rather  is  it  akin  to  what  is  found  in  exophthalmic  goitre 
or  hyperthyroidism.  This  association  of  defective  thy- 
roid secretion,  which  must  be  admitted  where  the  thyroid 
structure  is  so  extremely  altered,  with  the  cretinoid  type 
of  Eaufmann's  chondrodystrophia  can  hardly  be  fortui- 
tous, especially  when  we  note  that  in  the  cases  that  are 
distinctly  without  cretinoid  features,  the  thyroid  has  been, 
so  far  as  we  can  judge  from  the  imperfect  information 
that  we  are  given,  practically  normal.  In  settling  this  lat- 
ter point  we  can  admit  as  conclusive  evidence  only  cases 
that  have  been  controlled  by  post-mortem  examination. 
Still,  the  position  is  supported  to  some  extent  bv  clinical 
cases.  It  is,  it  must  be  remarked,  difilcult  to  draw  con- 
clusions as  to  the  functional  efilcacy  of  the  thyroid  from 
an  estimate  of  its  size  alone  derivcdfrom  palpation.  Os- 
ier (Trans.  Congr.  Amer.  Phys.  and  Surg.,  1897,  vol.  iv., 
pp.  190-192)  describes  two  cases  of  chondrodystrophia  in 
Ftench-Canadian  children,  who  did  not  present  the  creti- 
noid facies,  in  whom  the  thyroid  was  not  enlarged  on 
palpation.  Joacliimsthal  {Dent.  med.  Woeh.,  1899,  8. 
288)  also  reports  a  case  of  chondrodystrophia  hyperplas- 
tica,  without  the  cretinoid  appearance,  in  which  also  the 
thyroid  was  normal  on  palpation.  As  corroborative  evi- 
dence, also,  it  may  be  noted  that  Virchow  (  VireJi.  Arehiv, 
1888,  xciv.,  8.  188),  in  the  canton  of  Glarus,  Switzerland, 
where  goitrous  cretinism  is  endemic,  found  not  a  few 
cases  of  chondrodystrophic  dwarfism  without  the  gross 
signs  of  cretinism.  It  would  seem,  so  far  as  we  can 
judge  from  so  limited  a  number  of  observations,  that 
the  cretinoid  type  of  chondrodystrophia,  as  described, 
is  simply  a  form  of  cretinism,  or  at  least  due  to  thyroid 
inadequacy.     If  this  be  the  case,  it  then  follows  that 


Eaufmann's  chondrodystrophia  fee  talis  is  probably  not 
a  distinct  disease  entity,  but  that  several  differing  con- 
ditions are  included  under  the  one  name.  Some  stress 
has  been  laid  on  the  peculiar  retraction  of  the  root  of 
the  nose,  which  is  .so  evident  a  feature  in  typical  cre- 
tinism, as  an  aid  in  the  diagnosis  of  these  conditions.  It 
should  be  said  that  this  feature  is  not  always  present 
in  undoubted  cretinism  and,  moreover,  the  explanation 
given  of  it,  namely,  that  it  is  due  to  premature  svnosto- 
sis  of  the  OS  tribasilare,  does  not  invariably  hold  good. 
Some  of  Kaufmann's  cases  show  that  retraction  of  the 
root  of  the  nose  may  be  present  without  premature  ossi- 
fication of  the  OS  tribasilare.  In  these  exceptions  he 
attributes  the  appearance  to  shortening  of  the  bony  parts 
in  front  of  the  os.  Conversely,  the  synostosis  may  take 
place  without  producing  any  effect  on  the  condition  of 
the  nose.  Consequently  too  much  weight  should  not  be 
laid  on  this  point. 

It  would,  perhaps,  be  also  premature  to  conclude  that 
the  other  forms  of  chondrodystrophia  may  not  be  depend- 
ent on  thyroid  dystrophy.  It  is  true  that  Cestan,  Marie, 
and  Christopher  have  failed  to  get  benefit  from  thyroid 
feeding  in  chondrodystrophia.  As  the  disease,  however, 
originates  during  intra-uterine  life,  by  the  time  the  cases 
come  to  observation  the  main  damage  has  been  done,  and 
it  is  not  to  be  expected  that  any  form  of  medication  would 
have  a  marked  effect  on  bony  structures  once  they  were 
formed.  The  only  possible  chance  would  be  if  the  cases 
could  be  treated  from  birth ;  but,  so  far  as  I  am  aware, 
this  has  not  been  done.  This  fact  weakens  the  therapeutic 
argument  very  much.  Further,  it  does  not  follow  that 
because  the  thyroid  is  of  normal  size  and  appearance  that 
it  is  competent  to  perform  its  function.  While  an  abso- 
lute deficiency  in  the  amount  of  secretion  furnished  by 
the  thyroid  will  undoubtedly  produce  the  symptoms  that 
constitute  cretinism  or  myxa?dema,  it  is  quite  possible 
that  a  relative  inadequacy  will  produce  the  same  symp- 
toms. This  aspect  of  the  case,  which  has  been  empha- 
sized by  Prof.  J.  G.  Adami  ("  Internal  Secretions  Con- 
sidered in  their  Physiological,  Pathological,  and  Clinical 
Aspects, "Trans.  Congr.  Amer.  Phys.  and  Surg.,  vol.  iv., 
1897)  has  been  constantly  overlooked  by  writers  on  the 
subject.  The  doctrine  of  internal  secretions  supposes 
the  existence  of  some  substance,  the  product  of  metabol- 
ism, for  the  secretion  to  act  upon.  The  thyroid,  there- 
fore, may  be  normal,  but  if  the  substance  upon  which  it 
acts  is  produced  in  excess,  theu  the  gland  will  be  insuf- 
ficient for  its  work,  and  the  various  symptoms  of  athy- 
roidea may  make  their  appearance.  In  some  few  in- 
stances in  which  the  hypophysis  has  been  invaded  by  a 
tumor,  symptoms  of  myxoedema  have  occurred  with  an 
intact  thyroid,  the  thyroid  and  the  hypophysis  being,  as 
is  now  well  recognized,  more  or  less  complementary  or- 
gans. Relative  inadequacy  of  the  thyroid — and,  mutatis 
mutandis,  the  same  remark  applies  to  the  hypophysis 
and  other  glands  furnishing  an  internal  secretion — is  a 
factor  that  can  by  no  means  be  neglected  in  these  obscure 
disorders  of  development.  Until,  however,  we  know 
much  more  about  the  nature,  chemical  and  otherwi.se,  of 
metabolic  processes,  we  must  leave  such  questions  to  the 
realm  of  speculation. 

In  concluding,  we  should  not  forget  to  say  a  word  or 
two  in  regard  to  the  relationship  Ixitween  anomalies  in 
structure  and  function  of  the  genital  tract  and  the  gen- 
eral question  of  somatic  development.  It  is  a  matter  of 
common  knowledge  that  the  changes  in  the  genital  or- 
gans which  occur  at  puberty  are  coincident  with  an  in- 
creased nutritional  and  functional  activity  of  the  body 
as  a  whole,  as  is  evidenced  by  the  rapid  growth,  the  con- 
solidation of  the  figure,  the  production  of  hair,  the 
deposit  of  fat,  the  changes  in  the  voice,  and  the  altered 
mental  characteristics,  all  of  which  together  constitute 
the  adult  type.  Certain  isolated  facts  bring  this  relation- 
ship into  still  greater  prominence.  Genital  hypoplasia, 
with  its  assocmted  sexual  torpidity,  amenorrhrra,  and 
even  sterility,  has  been  found  in  certain  dwarfs,  in  myx- 
oedema and  cretinism,  in  acromegaly,  and  in  some  forms 
of  gigantism.    This  would  suggest  that  there  is  some 
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functional  relationship  between  the  thyroid  gland,  the 
pituitary  body,  and  the  genital  organs.  The  almost  con- 
stant genital  insufficiency  found  in  conditions  of  athy- 
roidea Is  so  well  recognized  that  I  need  not  do  more  than 
mention  it.  That  a  similar  peculiarity  may  be  associated 
with  lesions  of  the  pituitary  body  is  perhaps  not  so  wide- 
ly known.  Some  years  ago  I  performed  an  autopsy  on  a 
female  about  thirty  years  of  age,  who  died  with  symp- 
toms of  a  basal  tumor  of  the  brain.  The  genitalia  were 
markedly  infantile  in  size  and  appearance.  A  tumor  of 
the  hypophysis  was  found,  although  there  were  no  signs 
of  acromegaly.  A  similar  case  is  one  reported  by  Habin- 
ski  (Society  of  Neurology,  June  7th,  1900),  who 


mality  of  the  pituitary  body  would  oocasioDally  haye 
been  noted.  This  is,  howeyer,  not  the  case.  It  woald 
seem  more  probable  that  genital  hypoplasia,  if  not  indeed 
always  an  effect,  is  an  associated  condition  merely.  In 
regard  to  the  factors  at  work  in  this  very  interesting  bat 
ol^ure  condition  of  anomalous  development,  the  sum 
and  substance  of  the  whole  matter  is  that  our  views  can- 
not attain  finality  until  we  know  much  more  of  the  chem- 
istry of  the  internal  secretions  and  of  metabolic  processes 
generally.  Hitherto  the  anatomical  peculiarities  and  the 
patholo^cal  chemistry  of  the  thyroid  and  pituitaiy 
glands  m  cases  of  dwarfism  and  giantism  have  not  been 
sufficiently  studied.    Nevertheless,  I  think   that 


found  signs  of  infantilism' viz.,  lack  of  body  hair,  ^X^       ^"^^  after  due  consideration  of  the  facts  brought  out 

-  X^  X  in  our  stud^  of  dwarfism,  we  may  be  able  to 


amenorrhfpa,  an  excess  of  fat,  in  a  girl  of  sev- 
enteen, butwitliout  acromegal}'.  who  post  mor- 
tem exhibited  a  tumor  of  the  pituitar}%    An- 
alogous peculiarities  have  been  found  in  the 
male  in  such  cases.     While  it  is  true  that 
children  the  subjects  of  atrophy  of  the 
genitals  are  often  small,  instances  of  the 
reverse  are  not  unknown.    Eunuchs  are 
often  of  more  than  normal    height. 
The  increase  in  length  is  most  mani- 
fest in  the  lower  limbs,  a  peculiarity 
that  is  to  he  observed  uiso  in  the 
capon,  or  castrated  chicken,  and 
in  the  ox.     The   relationships 
suggested  by  the  above  obser- 
vations   might    be   depicted 
graphically  in  the  diagram 
(FMg.  5124). 

It  is  in  view  of  these 
facts  that  Frcund,  Elebs, 
an<i  Verstraeten,  have 
atlvanced   the  theory 
that  anomalous  evo- 
lution of  the  geni 
tal  function  is  at 
the  bottom  of  de- 
velopmental 
dystrophy.   If 
genital    evo- 
lution be  in 
excess,    gi- 
gantism or 
acromegaly 
will  occur; 
if  defec - 
tive,  infan- 
tilism   or 
dwarfism 

results.  It  seems  to  me.  however,  that  this  is  much 
too  strong  an  assertion,  and  one  that  is  not  supported 
by  the  facts,  as  we  know  them.  Such  a  theory  sup- 
poses the  existence  of  an  internal  secretion  in  the  case 
of  the  genital  organs,  to  wit.  the  testes  and  ovaries, 
the  evidence  for  which  is  not  beyond  question.  Fur- 
ther, the  association  between  genital  anomalies  and  de- 
velopmental peculiarities  is  not  necessarily  direct,  as 
cause  and  effect,  but  may  be  indirect  through  some 
third  factor.  We  have  experimental  evidence  to  show 
that  defect  of  the  thyroid  will  produce  hypoplasia  of  the 
genitalia,  but  not  the  converse,  and  in  this  case  as  a  mat- 
ter of  fact  genital  hypoplasia  is  simply  part  and  parcel  of 
a  systemic  developmental  defect.  In  the  case  of  the 
pituitary  evidence  is  scanty,  inasmuch  as  experimenta- 
tion, except  in  the  sinele  particular  of  pituitary  feed- 
ing, is  extremely  difficult.  The  evidence,  so  far  as  I  can 
gatlittr  it  from  ^autopsies,  seems  to  favor  the  view  that 
certmiii  lesions  of  the  pituitary,  provided  they  arise  early 
enough,  may  prevent  the  proper  development  of  the 
iC^uitiil  organs.  There  is  absolutely  no  evidence  to  prove 
that  hypoplasia  or  any  other  pathological  condition  of  the 
iCeiiiUuia  has  proiluced  disease  of  the  pituitary'.  Could  it 
\\o  su,  one  would  suppose  that,  considering  the  very  re- 
^pevtable  number  of  cases  of  aplasia  and  hypoplasia  of 
tlHf  genital  organs  that  have  been  described,  some  abnor- 
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draw  certain  conclusions  with  a  fair  degree  of 
probability. 

1.  That  there  are  two  main  types  of  dwar- 
fism, essential   dttarfism  and    sympUimatic 
dwarfism,  which  etiologically  belong  to 
two  distinct  categories. 

2.  The  former  are  to  be  attributed 
to  peculiarities  inherent  in  the  germ 
cells  or  acquired  shortly  after  seg- 
mentation of  the  fertilized  ovum, 
the  exact  nature  of  which  at  pres- 
ent remains  obscure,  or  to  ac- 
quired  intra  •  uterine   disturb- 
ances.    The   latter    are   due, 
not  only  to  the  causes  Just 
mentioned,  but  also  to  ac- 
quired disease.      In    true 
dwarfism   the  defect  of 
development  is  in  time 
and  extent;   in  symp- 
tomatic dwarfism  the 
manner  of  growth  is 
perverted  as  well. 
8.  There    is    a 
close  association 
between    such 
conditions  as 
foetal  rick- 
ets, "cretin- 
ism,  osteo- 
psathyrosis, 
osteoporo- 
sis, osteo- 
genesis im- 
perfecta. 

4.   Foetal 
rickets   so 
called  has  nothing  to  do  with  rickets  as  it  is  ordinarily 
understood. 

5.  The  term  clwndrodystrophia  fcptalis  is  a  misnomer, 
inasmuch  as  it  implies  a  local  lesion,  and,  moreover,  at- 
tributes it  to  a  nutritive  cause,  whereas  not  only  the  car- 
tilage but  the  bone  and  soft  tissues  are  involved.  Vir- 
chow  is  probably  correct  in  regarding  it  rather  as  a 
developmental  anomaly. 

6.  The  three  types,  chondrodystrophia  hyperplastics, 
chondrodystrophia  hvpoplastica,  and  chondrodystrophia 
malaeica.  are  probably  not  varieties  of  the  same  disease. 

7.  Chondrodystrophia  of  Kaufmann's  first  or  cretinoid 
type  is  probably  a  modified  cretinism. 

Albert  George  ^iehoUs. 

EMBALMING.— This  article  is  intended  to  furnish  use- 
ful information  to  the  medical  practitioner  who  may  be 
called  upon  to  preserve  a  dead  body  for  a  limited  period 
of  time.  This  duty  can  occur  only  when  it  is  not  pos- 
sible to  secure  the  services  of  the  professional  embalmer. 

When  the  object  in  view  is  simply  to  keep  the  dead 
human  bo<ly  from  undergoing  decomposition  for  a  few 
days,  there  are  a  number  of  methods  from  which  the 
physician  may  make  a  choice.  Thus,  for" example,  when 
it  is  possi!)le  to  obtain  ice  in  plenty  and  the  services  of  a 
person  who  can  be  trusted  to  renew  the  supply  as  fre- 
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quently  as  may  seem  desirable,  this  method  of  prevent- 
ing or  at  least  postponing  decomposition  is  probably  as 
^(kkI  as  any  other  that  can  be  suggested.  But  it  is  often 
impossible  to  obtain  ice  in  the  desired  Quantity,  or  the 
period  of  time  daring  which  the  dead  body  must  be  pre- 
served is  longer  than  is  compatible  with  the  employment 
of  this  method.  Under  these  circumstances  it  becomes 
necessary  to  fall  bEu:k  upon  some  other  procedure,  one, 
for  example,  which  depends  for  its  efficacy  upon  the 
employment  of  chemical  reagents.  Among  the  large 
number  of  such  procedures  the  physician  may  be  com- 
pelled, by  reason  of  the  circumstances  in  which  he  hap- 
pens to  be  placed,  to  select  one  of  the  simpler  and  less 
efficacious  methods.  I  will  therefore  mention  a  few  of 
these  first,  reserving  to  the  last  an  account  of  the  steps 
which  one  must  take  if  it  be  desired  to  preserve  the  dead 
body  in  good  condition  for  a  reasonably  long  period  of 
time — for  months  or  even  years.  It  is  only  to  such  a 
procedure  that  the  term  embalming  may  with  propriety 
be  applied. 

Methods  Smted  to  the  Preservation  of  a  Dead  Body  for  a 
Short  Period  of  Timt. — (a)  Place  the  body,  without  open- 
ing it,  and  as  soon  as  possible  after  death,  in  sawdust 
mixed  with  powdered  zinc  sulphate.  The  skin,  it  must 
be  remembered,  has  a  tendency,  under  continued  expos- 
ure to  this  reagent,  to  assume  a  yellow  color. 

(6)  Open  and  clean  the  body  and  viscera,  and  keep  all 
the  parts  that  can  be  reached  saturated  with  a  corrosive 
sublimate  solution  (1  in  1,000)  or  a  formalin  mixture  (of  a 
strength  of  from  five  to  ten  per  cent.).  Cloths  saturated 
with  the  same  fluid  should  be  wrapped  around  the  body, 
and  enough  of  the  preservative  should  be  added  from 
time  to  time  to  keep  the  cloths  constantly  moist. 

{e)  Open  a  femoral  arteir  at  the  apex  of  Scarpa's  tri- 
angle and  inject  a  solution  of  arsenous  acid  (eight  drachms 
in  9  k^m.  of  alcohol;  cinnabar,  q.  s.).  Then  open  the 
abdommal  cavity,  wash  out  the  cavities  of  the  stomach, 
bladder,  and  intestines,  and  inject  the  preservative  solu- 
tion into  them  freely. 

(d)  Camphor  dissolved  in  alcohol,  in  the  proportion  of 
1  part  of  the  former  to  6  of  the  latter,  can  be  used  effec- 
tively as  a  preservative  fluid.  Another  mixture  is  the 
following:  Oil  of  turpentine,  5  pints ;  Venice  turpentine, 
1  pint;  oil  of  lavender,  2  ounces;  oil  of  rosemary,  2 
ounces;  vermilion,  q.  s. 

Another  mixture,  which  has  been  used  with  some 
measure  of  success  in  England,  is  the  following: — To 
one  pint  and  a  half  of  glycerin  add  three  quarters  of  a 
pound  of  white  arsenic  (arsenous  acid)  and  boil ;  after- 
ward add  one  gallon  of  pure  glycerin.  Still  another  use- 
ful mixture  is  one  composed  of  alcohol  and  glycerin  in 
equal  parts  (each  representing  forty -seven  and  a  half  per 
cent,  of  the  entire  bulk),  and  carbolic  acid  to  the  extent 
of  five  per  cent.  A  small  quantity  of  arsenic  (about  one 
per  cent.)  may,  if  desired,  be  added  to  the  mixture. 

All  of  the  ingredients  mentioned  in  the  preceding  para- 
graphs are,  as  a  rule,  easily  obtainable,  and  the  manipu- 
mtions  required  call  for  no  special  skill.  At  the  same 
time  it  must  be  remembered  that  these  procedures  can  at 
best  retard  decomposition  for  only  a  relatively  short  time. 
Thoroughly  satisfactory  results  can  be  obtained  only 
through  the  more  elaborate  and  painstaking  methods 
adopted  by  the  professional  embalmer. 

An  Effective  Method  of  Embalming. — Mr.  Frank  E. 
Campbell,  of  241  West  Twenty-third  Street,  New  York 
City,  a  recognized  authority  in  embalming,  has  very 
kindly  allowed  the  us(*  of  the  following  description  of 
the  method  of  embalming  which  he  prefers: 

"  I.  Bathe  and  dress  (in  underclothing)  the  body  to  be 
embalmed,  and  place  it  upon  a  boanl  supported  in  an  in- 
clined position.  Close  the  mouth  and  eyes,  and  securely 
pluff  all  orifices. 

**ll.  Place  within  easy  reach  all  the  instruments  and 
various  objects  that  will  be  needed,  viz.,  scalpel,  aneu- 
rigm  needle,  blunt  hook,  scissors,  arterial  tube,  five  six 
inch  lengths  of  linen  thread  for  tying  about  the  vein  and 
artery  when  raised,  a  threaded  needle  suitable  for  sewing 
up  incisions,  a  bulb  syringe,  a  large  bottle  filled  with  the 


embalming  fluid,  a  sponge,  a  supply  of  cotton,  etc. 
Sink  the  suction  end  of  the  tubing  of  the  bulb  syringe 
into  the  embalming  fluid  contain^  in  the  bottle  and 
squeeze  the  bulb  several  times  in  order  both  to  fill  it  with 
the  fluid  and  to  force  out  the  air  which  it  contains. 
When  these  objects  have  been  accomplished  the  dis- 
charge end  of  the  syringe  should  also  be  introduced  into 
the  bottle,  in  order  that  no  leaking  may  take  place. 

"  III.  Connect  the  aspirating  pump,  by  means  of  tub- 
ing and  a  gooseneck,  with  an  empty  aspirating  bottle 
suitable  for  holding  the  blood  to  be  withdrawn  from  the 
body.  Then  attach  to  the  free  end  of  the  tubing  a  long 
silk-covered  vein  tube,  or.  better  still,  a  flexible  wire 
catheter. 

**  IV.  Expose  the  femoral  vessels  in  Scarpa's  triangle 
over  an  area  two  or  three  inches  in  length  and  dissect 
them  clean.  Then,  with  one  of  the  lengths  of  thread  al- 
ready prepared,  tie  the  artery  at  the  lowest  possible  point 
with  a  firm  knot,  for  the  injection  is  to  be  made  only  in 
an  upward  direction. 

**  V.  Next,  pick  up  the  vein  and  treat  it  in  the  same 
manner  as  the  arter}',  remembering,  however,  that  the 
structure  of  the  vein  is  fragile  and  that  it  may  easily  be 
punctured  or  torn.  Make  a  slit,  about  a  quarter  of  an 
inch  long,  lengthwise  in  the  vein.  As  blood  will  escape 
from  the  vessel  when  it  is  thus  opened,  it  is  well  to  pre- 
vent this  b^  making  pressure  upon  the  vein  with  the 
finger  or  with  a  blunt  hook.  Insert  the  vein  tube  into 
the  opening  in  the  vein  and  push  it  upward  to  or  near 
the  right  auricle  of  the  heart.  Pass  a  piece  of  the  tiiread 
snuglv,  but  not  too  tightly,  around  both  vein  and  tube, 
and  tie  it  with  a  simple  knot.  Attach  the  tubing  of  the 
aspirating  pump  and  begin  to  pump  the  air  from  the 
bottle.  When  the  air  has  been  withdrawn  from  the  bot- 
tle, the  vacuum  will  draw  the  blood  from  the  body  by 
way  of  the  vein  tube.  If  no  blood  flows  into  the  bottle 
after  the  air  is  pumped  out,  it  may  be  assumed  that  a 
clot  of  blood  has  probably  entered  the  free  end  of  the 
tube  in  the  vein,  or  else  that  there  was  no  blood  at  the 
point  where  the  end  of  the  tube  rested.  Draw  the  tube 
slowly  downward,  and,  if  there  is  still  no  flow  of  blood, 
push  the  tube  as  far  back  into  the  vein  as  it  will  go, 
detach  the  rubber  tubins  from  it,  and,  by  means  of  the 
bulb  syringe,  inject  a  bulbful  of  aqua  ammonia;,  for  the 
purpose  of  dissolving  the  clotted  blood.  After  this  has 
been  done,  resume  the  operation  of  aspirating.  When 
all  the  blood  that  can  possibly  be  removed  in  this  man- 
ner has  been  aspirated,  withdraw  the  tube  for  about  one- 
third  its  length,  and  let  it  remain  in  the  vein.  (Always 
keep  a  vacuum  in  the  bottle.) 

"Vl.  Next,  pick  up  the  arter}',  slit  it,  and  insert  the 
arterial  tube  with  care.  Then  pass  the  remaining  piece 
of  thread  around  it  as  far  up  as  you  can.  and  tie  it  with 
a  simple  knot.  Attach  the  bulb  syringe  (previously 
made  ready)  to  the  tube  and  begin  the  injection  slowly. 
When  about  one-third  of  a  quart  of  the  preservative 
fluid  has  In'en  injected,  stop  and  begin  once  more  to 
aspirate  the  vein,  for  by  this  time  the  fluid  injected  into 
the  artery  is  forcing  the  blood  ahead  of  it,  and  the  blood 
will  flow  again  more  freely. 

"  VII.  Administer  the  injections  and  the  aspirations  in 
alternation  until  a  quantity  of  the  preservative  fluid 
varying  from  three  pints  to  five  or  six  pints,  according 
to  the  size  of  the  body,  shall  have  been  injected,  and  also 
until  a  clear  fluid,  and  not  a  bloody  one,  escapes  from 
the  vein  tube  as  a  result  of  the  aspiration.  Any  discol- 
orations  of  the  face,  ears,  or  neck,  will  probably  by  this 
time  have  disappeared.  If  it  should  be  found,  however, 
that  a  slight  discoloration  still  remains  in  the  lower  part 
of  the  ears,  or  in  the  neck,  a  slight  rubbing  will  in  most 
cases  remove  it. 

"  VIII.  After  it  is  seen  that  only  clear  fluid  flows  into 
the  blood  bottle,  dmw  out  the  vein  tube  and  tie  the  vein 
tightly. 

"  IX.  Continue  the  injection  of  fluid  into  the  artery 
until  the  veins  of  the  temple,  the  large  vein  on  the  fore- 
head, and  the  jugular  vein,  as  well  as  the  veins  in  the 
arms  and  hands,  mdicatc  that  they  are  fllled.     Then  re- 
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move  the  arterial  tube  and  tie  the  artery  tightly  with 
the  same  thread  that  held  the  tube  in  place.  Pack  the 
wound  well  with  moist  'lintine,'  and  sew  up  the  incis- 
ion with  the  '  baseball '  stitch,  drawing  the  cages  snugly 
together. 

*^  The  arterial  work  is  now  completed. 

**  X.  For  successful  work  on  the  cavities  of  the  body 
there  will  be  needed  a  twelve-inch  trocar,  an  instrument 
that  will  reach  every  point  where  it  is  desirable  to  apply 
the  preservative  fluid.  At  the  same  time  it  must  be  re- 
membered that  much  damage  can  be  done  with  a  trocar 
of  these  proportions  if  it  be  not  used  with  care.  It  is 
therefore  important  to  avoid  injuring  the  trunks  of  arte- 
ries and  veins,  and  the  various  organs. 

**  Insert  the  trocar  just  far  enough  to  penetrate  the  ab- 
dominal wall,  and  connect  it  with  the  aspirating  pump. 
Draw  the  gases  and  liquids  through  it  mto  the  empty 
bottles.  Through  his  knowledge  of  the  anatomical  rela- 
tions of  the  different  organs  the  physician  should  be  able, 
without  removing  the  trocar  from  the  opening  in  the 
abdominal  wall,  to  carry  out  successfully  the  following 
procedures :  He  should  pimcture  the  stomach  and  draw 
from  it  all  the  gases  and  liquid  contents,  and  then,  after 
he  has  accomplished  this,  and  without  removing  the 
trocar,  he  should  inject  two  bulbf uls  of  the  embalming 
fluid  into  the  cavitv  of  this  organ.  The  aspirator  should 
then  be  re-attachea  to  the  trocar  and  the  latter  should  be 
made  to  pierce  the  intestines,  both  the  large  and  the 
small.  In  this  way  it  will  be  possible  to  remove  any 
gases  or  fluids  which  these  organs  may  contain.  The 
bladder  should  be  treated  in  the  same  manner.  Never 
puncture  the  liver,  as  it  cannot  be  aspirated  or  injected, 
and  the  original  arterial  injection  may  be  trusted  to  pre- 
serve it  from  decomposition.  As  a  final  step  connect  the 
trocar  with  the  syringe  and  copiously  flood  the  intestines 
with  the  preservative  fluid: 

**  Where  death  occurs  from  pulmonary  tuberculosis  or 
from  pneumonia,  turn  the  point  of  the  trocar  upward 
toward  the  lungs  and  cause  it  to  penetrate  into  the  tho- 
racic cavity  as  far  as  it  will  reach.  Aspirate  first  from 
one  pleural  cavity — for  example,  the  right — and  then 
from  the  other ;  care  being  taken,  after  the  aspiration  of 
the  first  pleural  cavity,  to  withdraw  the  trocar  well  into 
the  abdominal  cavity  before  the  attempt  is  made  to  push 
it  on  into  the  second.  When  both  pleural  cavities  have 
been  thoroughly  aspirated,  flood  each  of  them  with  em- 
balming fluid  in  a  cautious  manner  and  then  withdraw 
the  trocar  altogether. 

**  With  needle  and  thread  close  the  opening  in  the  ab- 
domen by  means  of  a  drawstring  suture.  Pack  the  nose 
with  lintine  thoroughly  moistened  with  embalming  fluid, 
and  pack  the  rectum  and  vagina  in  the  same  manner. 
The  embalming  will  then  be  completed." 

While  Mr.  Campbell  does  not  state  which  particular 
preservative  mixture  he  considers  the  best,  it  is  fair  to 
assume  that  suflicicntly  good  results  may  be  obtained  by 
the  employment  of  any  one  of  the  half-dozen  or  more 
standard  embalming  fluids  which  are  offered  for  sale  in 
the  shops.  William  Sohier  Bryant. 

EMPHYSEMA,  SUBCUTANEOUS.— By  this  term,  or 
pneumatosis,  is  meant  the  presence  of  air  or  other  gaseous 
compounds  beneath  the  skin. 

The  resultant  symptoms  are  these:  a  swelling  covered 
with  skin  of  either  normal  appearance  or,  if  the  pressure 
upon  it  be  great,  rather  pale;  this  tumor  pits  upon  press- 
ure, as  in  the  case  of  anasarca,  but  the  pitting  more 
quickly  disappears  when  the  swelling  is  due  to  the  pres- 
ence of  air.  Palpation  causes  a  peculiar  crackling  or 
crepitation  in  the  subcutaneous  tissues.  If  the  air  have 
entered  from  without,  a  wound  or  puncture  can  generally 
be  discovered;  if  from  within,  expiratory  efforts  with 
closed  lips  and  nostrils  will  generally  produce  immediate 
increase  in  size.  It  is  possible  for  the  whole  subcutane- 
ous tissue  to  become  inflated  from  any  superficial  part  of 
the  body  as  a  starting-point. 

In  case  the  emphysema  is  that  of  decomposition,  there 
may  be  an  altered  hue  of  the  integument ;  but  the  dis- 


coloration, of  course,  is  entirely  independent  of  the  em- 
physema. 

Subcutaneous  emphysema  may  result  from  causes 
either  traumatic  or  pathological.  Among  instances  of 
the  latter  ma^  be  mentioned  ulcers  or  abscesses  com- 
municating with  the  air  passages,  and,  as  already  sug- 
gested, gangrene. 

We  may  include  in  the  discussion  of  this  subject  em- 
physema of  other  parts  external  to  the  lungs,  such  as 
mediastinal  and  submucous  collections  of  air. 

In  the  heeui,  orbital  emphysema  sometimes  follows  a 
blow  of  sufficient  violence  to  break  one  of  the  thin  and 
fragile  bones  of  the  inner  wall  of  the  orbit — the  lachry- 
mal or  the  orbital  plate  of  the  ethmoid.  If,  soon  there- 
after, the  patient  blows  his  nose,  the  compressed  air  finds 
a  ready  exit  from  the  nose  into  the  orbit,  and  distends  the 
lids. 

Eustachian  emphysema  :  here  an  ulcer  of  the  tube,  or 
a  rupture  following  awkward  Eustachian  catheterization, 
has  led  to  distention  and  approximation  of  the  phaiyn- 
geal  walls  by  the  dissecting  air.  Blowing  the  nose  and 
the  Valsalvian  experiment  increase  the  emphysema  in 
these  cases.  Von  Tr5ltsch  *  mentions  a  case,  within  his 
own  experience,  in  which  dyspha^a  consequent  upon 
such  emphysema  persisted  for  f^ve  days. 

In  the  neck  we  may  have  escape  of  air  as  a  result  of 
foreign  bodies,  ulcers,  or  abscesses  perforating  the  oesoph- 
ageal, laryngeal,  or  tracheal  wall;  but  emphysema  will 
not  be  produced  if,  as  a  result  of  the  perforation,  a 
broncho-oesophageal  fistula  be  established. 

Ulcers  of  the  larynx  or  trachea  may  lead  to  submucous 
dissection  by  air.  Wounds  of  the  neck  penetrating  these 
paits  may  be  followed  by  subcutaneous  emphysema  if 
there  is  not  free  escape  for  the  expired  air.  Under  these 
circumstances  infiation  of  the  sldn  has  been  known  to 
occur  over  an  area  extending  from  the  head  to  the  scro- 
tum.* 

As  a  rule,  the  consequences  are  not  serious;  but 
Holmes '  quotes  Hilton  as  stating  that  emphysema  about 
the  phrenic  nerves  may  so  interfere  with  Uieir  functional 
integrity  as  to  cause  death. 

During  tracheotomy,  and  afterward  if  much  inspiratory 
difficulty  be  present,  Champneys^  finds  that  anterior 
mediastinal  emphysema,  and  even  pneumothorax,  are 
liable  to  occur ;  and  this  is  especially  so  if  artificial  respi- 
ration by  Schultze's  method  be  employed. 

In  the  ch4}st  we  may  have  the  surgical  symptom  in 
question  produced  in  several  ways.  P&thologically,  as 
by  the  opening  of  a  vomica  or  abscess  of  the  lung  into 
the  parietes  of  the  chest,  the  two  pleural  surfaces  beinff 
adherent  at  the  point  where  the  abscess  perforates.  (If 
the  parts  were  not  adherent  at  this  point,  there  would, 
of  course,  simply  be  a  peurao-  or  a  pyopneumothorax.) 
Emphysema  sometimes  complicates  wounds  of  the  chest- 
wall,  both  the  penetrating  and  the  non-penetrating  va- 
rieties. In  the  latter  instance,  the  air  which  entere  the 
wound  from  without  during  one  movement  of  respiration 
is  prevented  in  a  valvular  way  from  escaping  during  the 
opposed  movement,  and  is  disseminated  by  the  muscular 
and  tegunientary  pressure  upon  it  during  this  moA^ment. 
In  the  case  of  wounds  penetrating  the  panetal  pleura  only, 
we  may,  besides  the  consequent  pneumothorax,  have  a 
subcutaneous  emphysema  from  the  same  reason. 

Wounds  that  penetrate  the  lung,  and  a  puncture  of 
the  lung  by  a  fractured  rib,  are  alike  liable  to  produce 
emphysema,  air  escaping  from  the  lung  with  the  same 
result  as  in  the  case  last  given. 

An  additional  and  rare  variety  of  traumatic  emphysema 
of  thoracic  origin  is  that  consequent  upon  rupture  of  air 
cells  by  violent  expiratory  efforts,  with  a  closed  or  par- 
tially closed  glottis,  as  while  coughing,  straining,  or 
blowing  a  wind  instrument.  Here  the  air  makes  its  way 
between  the  lobules,  and,  unless  it  ruptures  the  pleura, 
producing  pneumothorax,  it  escapes  at  the  root  of  the 
lung  into  the  mediastina,  and  thence  into  the  cellular  tis- 
sue of  the  neck,  becoming  subcutaneous. 

Guttman*  says:  "Most  of  the  cases  of  this  variety  of 
emphysema  are  observed  in  connection  with  croup,  diph- 
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may  accouot  for  it ;  that  to  overliftiag  or  Irequeat  preg' 
nancies  many  coses  may  be  traced ;  tlutt  adhe«(iii8,  the 
result  of  peritoneal  Indammation,  ma^  pull  down  one 
orgau  after  another  (Treves);  that  It  is  a  reversion  to  a 
fatal  or  an  embryonic  type  (Rosengart) ;  and  the  latest, 
and  by  do  means  the  least  ably  supported  theory,  is  that 
vbich  would  regard  enteroptosis  as  "a  result  of  a  viti- 
ated method  of  respiration,"  and  assign  it  to  a  place 
among  respiratory  diseases  (Arthur  Keitb). 

It  S  admitted,  we  believe,  that  there  are  several  fac- 
tors which  maintain  the  various  abdominal  organs  in 
Ksition,  and  of  these  the  most  important  are:  (1)  Tlie 
ra-abdominal  pressure,  and  (2)  the  ligamentous  at- 
tachments of  the  vlsccm  to  the  body  walls.  These  two 
are  so  important  that  when  either  fails  ptosis  may  result. 
Hence  it  may  be  said  that  these  factors  are  those  by 
which  the  normal  postural  relations  of  the  viscera  are 
maintained.  It  is  not  difficult  then  to  believe  that  any 
cause,  or  number  of  causes,  which  lowers  the  intra- 
abdominal pressure  by  exhausting  the  muscular  tone,  or 
which  weakens  or  stretches  the  supporting  ligaments, 
would  readily  alter  the  relation  of  the  organ*— especially 
of  the  heaviest  organs  or  of  those  with  weakest  supports 
— and  result  in  ptosis. 

Thus,  as  out;  reviews  the  various  etiologic  factors  sug- 
gested above,  one  Hnds  most  of  them— perchant«  all  of 
them — applicable  to  a  large  number  of  cases.  Tlie  hist 
theory  suggested,  however,  " enteroptosis  as  a  result  of 
A  vitiated  method  of  respiration."  certainly  requires  some 
explanation.  When  Dr.  A.  Keith  remarks  that  enterop- 
tosis  is  a  result  of  a  vitiated  method  of  respiratiOD.  he 
means,  doubtless,  that  faulty  movements  of  the  dia- 
phragm, resulting  from  a  variety  of  causes,  determine 
visceral  ptosis,  and  that  whereas  uuilt'r  normal  relations 
of  the  muscles  of  inspiration — the  diaphragm,  the  ester- . 
nal  intercostals.  and  the  interchondrals— to  the  muscles 
of  expiration,  and  chiefly  those  of  the  abdominal  walls, 
there  is  but  slight  downward  displacement  of  the  viscera. 
The  organs  swing  and  move  upim  each  other,  often  as 
much  forward  as  downward,  maintaining  their  normal 
positions  and  postural  relations.  As  a  result  of  various 
conditions  the  Inspiration  muscles  may  "gain  the  upper 
hand  and  the  muscles  of  expiration  yield,"  and  pti 


incident  to  enteroptosis.  He  remarks  that  the  inspiratory 
downward  displacement,  if  once  the  diapbragmulic  sup- 
ports commence  to  yield,  is  one  of  the  factors  in  tlie  causa- 
tion of  visceral  ptosis;  and  while  minimizing  the  fimc- 
tion  of  visceral  bonds  in  the  causation  or  prevention  of 
enteroptosis.  he  maintains  that  the  active  contracti<m  of 
the  crura  is  the  most  important  factor  in  the  production 
of  visceral  ptosis,  acknowledging  in  the  same  article  tliat 
while  llic  supports  of  the  diaphragm  are  threefold — 
abdominal,  costal,  and  thoracic— doubtless  that  derived 
from  the  abdominal  muscles,  the  muscles  of  expiration, 
is  of  the  most  importance. 

At  all  events,  one  is  justified  in  ascribing  highest  im- 
portance to  the  action  of  these  muscles,  sineu  it  appears 
that  the  normal  res))imtory  swing  of  the  organs,  the 
stomach,  liver,  and  spleen,  gives  pbce  to  dowtiwani  dis- 
placement in  the  presence  of  relaxation  of  the  abdominal 
support,  or  what  is  even  worse,  perhaps,  when  the  body 
cavity  is  constricted  by  corsets  or  distorted  by  disease, 
the  action  of  tlic  diaphragm  pushes  the  organs  down. 
Corsets  when  applied  prevent  an  inspiratorv  ilowiiwai'd 
displacement  of  the  liver,  but  when  removed  the  rela.ved 
rondition  of  the  niuscles — being  too  weak  to  oppose  the 
dropi'ing — favors  ptosis. 

"The  condition  essential  to  the  displacement  of  citlier 
kidney  is  a  diminution  of  the  8ub<liaphrogiiia(li^  space 
which  may  be  accounted  for,  (1)  by  comprcssiiui  of  the 
thorax  with  clothing,  (2)  by  a  partial  collapse  of  the 
thoracic  walls,  following  chest  or  spinal  disease,  and  (3) 
by  the  pemiauent  contraction  of  the  diaphragm,  which 
follows  a  n'laxed  or  paretic  condition  of  Ilie  iilxloiiiinul 
wolls."  The  left  kidney  is  not  displaced  so  frc<|uenlly 
as  the  right,  from  the  fact  that  "the  left  hypochondriutii 


is  provided  with  a  safety  valve  in  the  shape  of  the  splenic 
flexure  of  the  colon."  Bo  that  when  the  subdlspbiag- 
matic  space  is  lessened,  the  "  colon  Is  extruded  and  tSt 
other  organs  are  left  undisturtfed."  Again,  the  close  at- 
tachments of  kidney  to  spleen,  and  of  spleen  to  dia- 
phragm, prevent  dislocation.  From  the  domain  of  com- 
paraUve  anatomy  one  may  gather  some  clew  also  to  this 
condition.  It  Is  affirmed  that  with  the  evolution  of  the 
orthograde  posture  and  the  orthograde  type  of  reaplm- 
''""   '"  adhesions,  which  appeared  one  after  the 


spread  out  and  bound  the 
alimentary  tract  more  and  more  to  the  abdominal  wall  as 
the  animal  became  more  and  more  orthograde  in  posture. 
Hence,  various  degrees  of  extent  and  strength  of  mesen- 
teric adhesions  due  toarrest  of  development  or  otherwise. 
may  help  to  account  for  visceral  ptosis,  in  some  in- 
stances at  least. 
Whatever  the  active  causes  may  be  which  bring  about 


there  Is  more  than  a  mere  probability  that  a  congenital 
predisposition  exists  in  the  character  of  the  supporting 
tissues  of  the  organs,  whether  these  be  ligaments  or  mus- 
cles, or  both. 

Clinical  Featurbb. 

-Enteroptosis  does  not  tn variably  give  rise 


inal  organs  may  exist  witliout  calling  forth  any  com- 
plaints. On  tlie  other  hand,  however,  whether  as  a  re- 
sult or  not  cannot  always  be  established,  one  finds  a 
variety  of  symptoms  referable  to  the  digestive  tract,  the 
nervous  system,  the  condition  of  the  blood,  and  so  on: 
in  a  word,  all  manner  of  subjective  symptoms  may  exist, 
from  the  severest  abdominal  pain,  usually  spasmodic,  to 
the  mildest  partcstliesio. 

It  must  be  admitted,  however,  that,  prominent  and 
more  frequent  among  the  comploints  urged  by  the  sub- 
jects of  enteroptosis,  are  those  of  digestive  disturbances- 
distressful  weight  after  fiiod,  referred  to  the  right  upper 
quadrant;  sometimes  spasmodic  pain;  sometmaes  vom- 


Fio.  S12G.— Partiftl  P(nsl»  ol  tin-  Vluoera  In  a  Woman  Ased  roity^re 
Vi-ara.    Ttio  diiwlcnuni  dnrvrided  hi  far  a>  Llie  brim  of  tite  peliia. 

iting,  flatulenc  c  n  t  [nl  n  d  throbbing  in  the  ab- 
domen. The  d  stress  wl  ict  i  r  no  need  cases  is  for 
the  most  part  constant  and  referred  to  the  upper  quad- 
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BateroptoaU. 


rants,  is  promptly  relieved  on  assuming  the  liorfEontal 
poflitloD,  odIj  to  return  again  on  getting  up  and  walking 
Kbout.    Hence  Bome  peivons  make  this  complaint  prom- 


no.  Bim-L&terat  View  at  the  Suae  Subject.    (KelUi.) 

blent  while  spealting  of  tlielr  Bymptoms.  It  la  Interest- 
ing, in  this  connection,  to  note  that  constipation,  whicli 
in  one  case  under  the  writer's  observation  was  very  ob- 
Btinate,  at  dlSerent  periods  always  disappeared  when  the 
patient  la;  in  bed  for  a  few  days. 

It  has  been  seen  tliat  the  subjects  of  enteroptosis  are 
ntoatly  women.    Those  in  whom  the  condition  b  marked 


Pin.  S12T.— Stamu'li  V<-rtlV8llT  81liu[«d  and  ProJopsed.    located  by 

are  usually  tall  and  thin,  witii  no  compactness  of  form, 
while  the  facial  expression  in  many  instances  bespeaks 
a"neuraHtheQiabaHi»,"and,  according  to  Keith  and  Wil- 
liams, In  cases  of  visceral  ptosis,  there  is  commonly  a 
marked  forward  curvature  of  the  cervical  region  of  the 
•pine—"*  e  we  ■  neck. " 

The  examination  of    the    abdomen   should    be   made 
in  both  tbo  upright  anil  diirsal  positions.     In  the  former 
Attitude  one   finds,   in    typical   cases,  ttte  lower  part 
Vol.  viiL-aa 


of  the  abdomen  flaccid  and  prominent,  overhanging 
the  sjmphjda  pubia — the  "Hsngebauch"  of  the  Oer- 
mans  (E^g.  01S6).  contrasting  strongly  with  the  upper 

Suadntnta  which  are  usually  flat  or  hollowed  out. 
lelnert  holds  that  such  a  pendulous  abdomen  holds  a 
dilated  stomach  and  not  a  dislocated  one.  It  is  in  the 
dorsal  position,  however,  that  one  gets  positive  evidence 
of  tlte  postural  anomalies  of  enteroptosis.    The  epigas- 


trium is  usually  flat  and  somewhat  scaphoid,  with  wide- 
spread pulsations,  while  the  peri -umbilical  region  is 
prominent.    Peristaltic  waves  may  be  seen  crossing  the 


Fio.  Bl».— ShowlDB  Tendenfj  to  V-shBpe  of  Slomsrh  on  1 
abdomen  from  side  to  side ;  the  recti  abdnmmnles 


>  lift  the  head  and 
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■Iwiultkni  uiiafilMl  by  the  baoda  in  elbowa,  wben  a  prum- 
liiKiit  vi^ntrnl  rtrl){i;  a)in<»nt  running  from  tlie  enalfonn 
(!iiKIIitj(<'  (I'lWdwunl,    Tlui  uaual  methoda  for  deteimio- 


Ing  tlio  piuiUlonN  <if  tlin  illlTtinint  firgana  ahould  bo  rc- 
anrtMt  to :  |Hil)uitlim  ami  miwiiHlon  for  tbo  lolld  organs, 
wlilh)  liitlittlon  unil  llluniliMtliiu.  na  well  aa  auicultatory 
puroiiialiiii,  may  ilctcrinhui  tltu  alliiatlim  nf  the  itoniach, 


r%v  Of  Ihtw  iiHlbixU  Itwiv  *r*>lits  bin  link  ,U';:M  ilal 
intUlk'u  la  tlir  imitit  Mvuntlr.  It  b  in)|H>rtatt(  <'(  o'urw 
lit  tlUtlujcui'th  Wiwrvu  a  ilb^'WrO  »(i<uMt-li  aiul  :i  .liUiol 
titvtuM'h  1)h1(w).  wtM^n  thai  i>rjnui  bilUiiUu-x-tl  it  is  u-iu- 
»U»  .lilalnl  iv  ^'mi-  v\i<fui. 

T>n-  I'lKau*  tiaiMHt  tt<uiM)  |w>WpmU.  in  t-a*^*  li  .iitrr 


Tbe  dUphragm  am  beart  may  participate  in  a 
general  ptoaia. 

With  reference  to  the  detennination  of  the  positiaB  ot 
tbe  itomodi,  It  la  Important  to  remember  that  iHHiiially 
the  leaser  curvature  does  not  come  into  view  vben  tlie 
organ  Is  iuOated,  and  that  the  whole  of  the  organ  Ilea 
above  tbe  umbilicus.  Hence,  when  the  leaaer  curvature 
is  seen,  and  Its  normal  relation  to  the  greater  curvatuie 
(four  to  four  and  ooe-half  inches)  is  not  greatly  altered, 
gastroptosis  Is  present,  and  in  proportion  as  tbe  leaser 
curvature  approaches  the  umbilicus,  or  goea  even  below 
it,  an  increaatng  degree  of  gastric  dislocation  obtaina. 
liie  stomach  is  sometimes  seen  In  the  oblique  or  almoat 
vertical  position  (Figs.  S127  and  0138),  and  not  infre- 
quently the  pyloric  end  is  dilated,  forming  a  (hree^uar- 


I.  .113!.-FTum  a  Man  vrlUi  KMnvir  Fi 


r  Monlile  uxl  CbarKWr' 


t(-r  circle  with  the  umbilicus  as  centre  when  outlined 
\ipon  tlM^  abdomen.  Again,  tbe  stomach  mav  be  some- 
what V-sba|>ed  (tigs.  9129  and  5180). 

Wliat  is  the  small  band  which  is  palpable  running 
across  the  alMlunicn  about  two  inches  or  ao  above 
thi>  umbillcusT  (Pigs.  5138,  1  and  0130,  F.)  Olteard 
temu-d  it  "  la  conic  coliiiue  tianaveree,"  and  reganled 
it  aa  the  ~n<lon  trans  vers  urn."  There  is  good  reason  to 
iliHibl  tbe  i>>m?ctue9S  of  ibis  view.  If  the  stomach  is 
t<>w  thcci'lonisgvnerallv  low«r.  aodinacaseinwbicfalhe 
Iwiud  was  tni'«l  trpically  [iiund  by  the  writer,  operation 
|u\>reil  it  li>  U-  liie  [vinfivas.  In  palpation  of  the  abdo- 
men Glonaid  laid  ^ptvial  stre^  upon  a  lest  of  considef- 
atilt'  diairnustic  value.  The  examiner,  standing  behiial 
the  iialii>ut.  who  \s  als,>  in  tbe  erevt  positiuD.  places  both 
liauits  ilatly  over  tbe  lower  rone  of  the  abdomen  and 
H|>l>lii-s  tirm  ami  gentle  pressure  upward  and  backward. 
In  tbe  ^rvat  mafority  of  I'^ases  of  enteropioos  this  act 
aA>>nl$  ixiisideraVle  relieC  to  the  disirasiag  dtagging 
^icnmtion  fi-It  tu  the  epigastrium  and  abdowen.  At  the 
saiui'  liiue  :tie  tvsutt  when  'IVpreure  deau^*  bap- 
;v\\i.  U  ail  index  to  thr  irvatcueat.  ij  am  greatly  ia- 
ikbtet!  K'  my  houiie  phynctan.  I*.  J.  B-  Byera,  toe  the 
aivompanyic^  illusinttJ<i».i 

^tif^hrr'f'^^;^.     \(\<sci  fluctuana   iliiii— 1     llllii  rv- 
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gardsenMroptosisasot  K  neurasthenic  origio.  and  looks 
upoD  Ibe  preBeuce  of  a  floating  tenth  rib  ob  iDilicatlve  of 
the  preseuce  c(  a  ueunathciiic  tendency.  UbBcrvations 
upon  this  poiiji  reported  by  Meinert,  Zweig,  Anieill,  and 
others,  go  to  aliow  that  this  alga  in  the  diagnosis  of  en- 
tvruptosls,  or  neurasthenia,  Is  scarcely  bo  importaut  ua 
itWler  would  have  It. 

Willi  ruspeoi  to  the  relation  of  eoteroptosis,  more  espe- 
riall}'  gastiuptoRlB,  to  chlorosis,  it  must  he  said  that  it  is 
nut  tlut  of  cause  and  effect — no  characteristic  blood  cod- 
Jition  is  fousd  in  cases  of  enteroptosis.  and  many  cases 
)f  cblorosia  occur  in  which  there  is  no  evidence  of  via 
xra]  diapiacemeDts. 

Jaundice,  which  has  been  seen  In  several  cases,  may 
vKult  from  a  variety  of  causes.  "  Gall  stones  are  com- 
iiunly,  if  not  always  present,  in  coses  of  enteroptosis." 
riiii  gtstcment,  made  by  Dr.  A.  Keith,  seems  ratlier  too 
jroad,  alibougli  it  must  be  admitted  "  ihat  the  condition 
■t  visceral  ptosis  favors  tbelr  formatioD."  However, 
licre  can  be  no  doubt  tiiat  the  altered  relation  of  the  bile 
lifts  acd  organs,  especially  the  right  liidney,  the  liver, 
ml  tbc  duodenum,  might  in  a  variety  of  ways  cause 
bNlructioD  to  tlie  outflow  of  bile  and  thus  induce  jaun- 

Patholoot.— It  may  be  well  before  taking  up  the  diag- 
>sis  of  tbis  condition  to  consider  more  particularly  this 
ithology  of  eutcmptoHis.  The  symptoms  of  enteropto- 
( may  be  accountnl  for  by  various  theories,  which  for 
nvenience  fall  under  three  headings: 

1.  The  mechanical  Ihcorv  of  Qt&iard. 

2.  The  ncuro-mcchanical  theory  of  Meinert. 

3.  The  neuro-intoiication  theory  of  Scbwerdt. 

The  first  tlwory,  though  not  a  purely  mechanical  one, 
es  not  ask  for  any  antecedent  nervous  cause,  but  im- 
cs  a  weakness  of  the  suspensory  ligaments  of  the 
iiBverse  colon,  especially  the  colo-hepatic  ligament, 
e  descent.  Qlenard  claims,  begins  at  the  hepatic  flexure 
I  the  other  events  incident  to  the  disease  follow — 
cro-stenoBJs,  due  to  a  kinking  of  tlic  colon  at  the 
lit  of  prolapse,  the  gastruptosis,  the  constipation, 
o-intoxtcation,  the  neurotic  manifestations,  etc, 
'uder  the  second  theory  Meinert  attributes  tlie  symp- 
<s  associated  with  dropping  of  the  viscera  to  the  con- 
it  stimulation  and  irritation  of  the  sympathetic  nerves, 

result  of  pulling  and  stretching  of  these  nerve  fibres. 

blood-fonniug  organs  and  the  general  nervous  sys- 

participate  in  thTs  abnormal  irritation  and  stimula- 
,  and  chlorosis,  neuroses,  and  a  variety  of  vaso-motor 
irt^Dces  are  thus  induced, 

hwcrdt  believes  that  the  nervous  system  is  primarily 
.lilt;  the  dbro  of  tlie  individual  is  toneless,  the  fuiic- 
I  of  the  abdominal  muscles,  both  parietal  and  vis- 
.  are  not  normal:  intra-abdominal  pressure  is  les- 
I.  ptosis  follows.  There  Is  a  stasis  in  the  blood  and 
ill  vessels,  the  bowel  contents  stagnate  and  decom- 
excretions  accumulate:  absorption  of  poisonous 
lets  gof:e  on,  and  intoxication  is  tho  result— dyspep- 
(.■oduche,  antemia,  palpitation,  iieurastlieuia,  etc. 
iOKOBiH. — In  the  great  majority  of  cases  one  may 
ct  Lbe  condition  from  the  complaints  made  by  the 
it — digestive  disturbances,  distress,  not  necessarily 
in  tlie  stomach  on  getting  up  In  Hie  morning,  or 
being  in  the  rccumlient  posture  for  some  time, 
ing  uatlcr  the  right  costal  margin,  a  feeling  as  if 
liiii^  falls  over  to  tlie  left  side  when  the  patient 
on  tbut  aide,  coustipatiou,  lack  of  energy,  and  other 
itbi'nic  symptoms.     The  patient  is  generally  slender 

lean  habit, 

'.xnmination  of  the  abdomen,  however.  Is  necessary 

net  or  Justify  the  suspicion  derived  from  thecom- 

Tbe  contour  of  the  abdomen  may  fuither  sug- 

condition  of  splanchnoptosis  and  infiation  of  tbc 
ti  by  means  of  tartaric  acid  and  bicarbonate  of 
r  air  cautiously  pumped  In,  readily  and  accurately 
to  locate  that  organ.  The  solid  or^ns  may  be 
■(1,  and  ft  la  recommended  to  examme  the  liver 
)i(>  patient  it  in  the  upright  positiim.  Dlsplace- 
>f   this  orgwn  are  doubtless  much  more  frequent 


than  might  be  supposed,  judging  from  the  results  of  ex- 
amination In  the  dorsal  position.  The  right  lobe  of  the 
liver  in  some  cases  projects  in  a  tongue-like  process  be- 
low the  costal  margin.  It  has  been  described  as  Itiedel's 
lobe,  and  may  occasionally  be  somewhat  misleading. 
The  test  known  as  "I'epreuve  de  sangle,"  already  de- 
scribed, should  be  applied  in  all  suspeiited  cases.  It  is 
scarcely  possible,  after  a  careful  examination,  to  mistake 
enteroptosis  for  any  other  condition.     Doubtless  many 


Fio.  6138.— From  »  C««e  01 

wtUi  dllsl^OQ  ot  Uw  pTIorlc  end,  tbowlng  u  a  i 


cases  of  gastric  neurasthenia  and  of  nervous  dyspepsia 
would  be  cleared  up  by  a  careful  search  for  visceral 

Among  others  at  least  two  Instances  of  mistaken  diag- 
nosis coming  under  the  writer's  notice  may  be  recorded. 
In  one,  a  diagnosis  of  malignant  disease  of  the  stomach 
led  to  a  laparotomy  revealing  the  pancreas  as  the  pal- 

Sable  misleading  mass,  while  in  the  other,  recurrent  jaim- 
ice  was  thought  to  be  due  to  gall  stones  or  a  "  sluggish 
liver."  and  the  horseback  riding,  rowing,  walking,  cauoc' 
Ing,  recommended  for  its  relief,  aggravated  all  the  symp- 
toms. On  the  other  hand,  there  Is  danger  of  attempting 
to  explain  too  many  symptoms  by  visceral  ptosis. 

Pkoonobis. — Many  patients  recover  entirely,  losing  all 
symptoms  and  signs  of  the  disease.  The  majority  may 
recover  from  the  evil  train  of  symptoms,  the  ptods  exist- 
ing in  part  at  least.  It  may  be  fatal  as  the  result  of  the 
exnaustion  and  intoxication  In  extreme  cases. 

Treatment,— The  indications  for  the  treatment  of 
enteroptosis  as  originally  recommended  by  Ol^nard  can 
scarcely  be  improved  upon.     They  are  as  follows: 

1.  The  Intestines  must  be  elevated  and  kept  In  their 
new  position. 

2.  The  abdominal  pressure  must  be  increased, 
8.  The  bowels  must  be  reflated. 

4.  The  secretions  of  the  mtestlnal  glands  must  be  In- 

B,  The  digestion  and  nutrition  must  be  regulated  and 
stimulated. 

fl.  The  whole  organism  must  be  strengthened. 

If  a  cause  can  be  flxed  upon  as  Inducing  or  aggravat- 
ing the  displacement,  let  it  be  removed.  Those  measures 
will  best  meet  all  these  requirements  which  increase  the 
strength  and  raise  the  tone  of  the  whole  musculature. 
It  seems  in  most  cases  to  be  a  question  of  nutrition,  rest, 
good  food,  mild  yet  efficient  purgatives,  or  better  still 
enemata,  occasionally  gastric  lavage,  with  drugs  directed 
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apkiiist  rtTiiii-ntativo  priH'i^ssc's  in  the  nirly  sta^^es  of  the 
tmitiiu'iit.  us  imlu'ateil.  It  is  of  the  highest  iinportuncc 
t(»  inen'usc  the  stren>rth  of  tlie  nlNloiniiml  muscles  l)y 
n'^iihilcil  f.xen-ise.  IJelis.  or  nlulomiiml  supporters,  so 
lii^lily  rt'connuentlril  aiul  in  sueh  variety,  are  of  doubt- 
ful u'lilitv.  Onlv  \\uisv  h«'lis  whieh  imTeasi*  the  intm- 
aiNlcuninul  pressure  slmuhl  he  usihI.  They  euoirele  the 
ubilonien  and  exercise  the  sjune  ile.ijree  of  pn'ssure  over 
1h(*  whole  ahdonilnal  surface.  It  is  lua  only  futih',  hut 
often  harmful,  to  attempt  to  hold  a  kidney  or  a  stomach 
in  place  liy  any  special  device  externally  ap]ilied. 

With  resp«'ct  tt)  suri^ical  treatment  of  this  condition, 
it  must  he  said  th:it  it  should  he  \indertaken  imly  after 
other  melhiKls  havi'  failed,  and  (hen  onlv  with  the  irreat- 
est  care,  especially  in  lho>e  tases  in  which  the  neuras- 
ihi'nic  elenu'Ut  is  sironirh  manifis;.  for  such  patients  are 
•»flen  wors*'  rather  than  better  after surjrical  interference. 
Durei  first  openiied  in  IMU.  liftim:  the  stomach  and  lix- 
iiiii  the  seros'i  i»f  the  li>s«  r  curvature  of  the  stomach  to 
the  parietal  peritoneum  and  muM-le  of  the  anierior  wall 
o!  the  aUiomen.  lU  n>n  1>.  l>a\i'»  1**5*7'.  IVyca  ilS98». 
Maitmaini  ilSS»li\  TrcNcv  Tdcr.  and  \Vfb>iir.  have  oi»»r- 
;iied  \\ith\aricd  siunss  on  >iniilar  cumS.  lit  yea  and 
Steni;el  Mu'riened  the  ira^trio  Ih  paiic  onu-ntum  and  j:as- 
tio]direnic  ligament  by  ]^lica:i::i:  A\::h  ir.-.:'::ple  s'.::urts. 
tlni>  brin^:inir  the  s'.oukuIi  r.p  :  ^  i:s  :ifr:;i;il  pr'>::ii»n. 
Wi-lMi  r.  Mhvtinjr  tl-o>e  ».;imS  :::  \v:.*Mi  ilurt  wa>s«pa- 
nition  of  the  recti  uium  Us.  s.  ".liTi.:  •■■  i::crc,iM^  intni- 
aKiondnal  pnssur,  »>v  tcmv:::  .:  ::.i  f:t>v:ao:  thvSc  miis- 
cKsand  then  >un:ii;'.i:  :hi  :-..vv'"i  :.  c'.i.i' 

•1      .     I  --  '  ■.■-::  //..'    ...'■     . 
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tatiou,  and  sevend  hours  fur  the  effect  to  wear  off.  The 
dose  is  gr.  ^-i.  (0.015-0.06  gm.),  most  conveniently  ad- 
ministered in  tablet  triturates.  Bradbury  recommends 
3  i.  (4  c.c.)  of  a  1  in  60  alcoholic  solution  reiwated  every 
four  to  six  liours.  W.  A.  Bastedv. 

ERYTHROMELALGIA.-This  affection  was  originally 
dest^rilwd  by  Weir  Mitchell  in  1H72  as  follows:  "A 
chronic  disease,  in  which  a  part  or  parts — usually  one  or 
more  extri'mities — suffer  fnmi  pain,  tlushing.  and  Im-al 
fever,  made  far  worse  if  the  part  hangs  down,"  and 
writers  since  then  have  not  been  able  to  agr«t;  upon  a 
detiniiion  more  satisfactory  than  this  descriptive  one. 
Uj)  to  the  present  time  about  one  hundred  cases  havi- 
iK'cn  rep«^riiHl  and  discussi^^l  by  neurologists  and  path- 
olosri.sts.  the  questionsof  its  pathogenesis,  and  (»f  whether 
the  affiH'tion  is  proj^rly  a  distinct  disease  or  entitled  only 
to  be  calle«i  a  group  of  symjUoms.  having  exciletl  much 
inten'st.  To  tliese  topics  we  shall  return  in  their  i»ro|K:r 
j^lace. 

The  subjects  of  erythn»melalgia  are  usually  middle- 
ailed  iH'i^ple.  st'kmetinies  young  adults,  but  seldom  chil- 
dren. >lanv  more  males  are  attacked  than  females,  and 
the  pri'dispi^sing  caus4.*s  are  such  as  men  are  more  li.-iblo 
to  than  women,  viz. :  (H'casionally  traumatism,  as  fnini  a 
sii'ue  falling  upon  the  f<^«t.  exj^usure  t»»  wi-t  and  coM. 
especially  when  repeated,  long  standing  at  fatiguing 
work.  >4»metimes  except ii^nally  exposure  t»»  heat,  as  in 
working  at  a  furnace.  Als4i  malaria,  syphili*.  amtmia. 
alcoholism,  hysteria,  anii  dysjH-ptic  states  are  all  iK-'ieVi^ii 
to  stand  in  a  causitiive  relatii»n  \*^  it.  It  i<  alv  fi-ur.d 
ass«H'i;i:ed  wi;h  vari"Us  ctiier  general  dis^-tiM-s.  and 
]>:irticulariy  tli«'<e  »'f  the  n'-rv.-.u«i  sy-iTem.  Reynoi'l* 
!he:'iii.'n>  I 'He  ca>e  as  e.'in:::::  i  n  iiidd'.iilv  ><»:•«  after 
V  n:intsn«.!:t. 

Symttoms. — The  m.'>i  i:i-;:::;i::ve  and  fun-iamentai 
*v!:.:  :.  :]>  are  th'"k-  iTijirialiv  e!!:ph:».<:/»^i  l-v  WVir 
M:^i.'. "'.      Hv  a*.<  » i::  :i:<  ::.  *:  tm-.:::  pij '.t  «  n  ihe  s:.!-- 
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le  relief  of  which  incialons  have  been  made,  which, 
jwever,  revealed  nothing. 

The  seizures  tbufl  characterized  were  called  bv  Mitchell 
rascul&r  storms."  They  may  last  for  several  hours  or 
ay  extend  to  days  or  weeks,  the  local  feature  sometimes 
tending  to  ports  not  originally  in  volved.  The  seats  of 
tuck  are  sometimes  symmetrical,  sometimes  not.  But 
addition  to  the  symptoms  already  mentioned  others 
)w  tliemselves,  which  have  been  considered  not  char- 
eristic  of  erythromclalgia,  and  which  are  not  cou- 
nt, but  still  may  be  of  importance  as  bearing  upon  its 
thogenesis.  Thus  Eisner  and  Barlow  speak  of  hy per- 
osis  accompanying  the  paroxysm,  of  ''innumerable 
plets  of  perspiration  standing  upon  the  skin  at  the 
e  of  the  most  acute  pain."  There  may  be  a  condition 
cribeil  as  local  a9phy.\ia,  which  may  merge  into  cya- 
is.  The  pulse  is  often  quickened,  which,  taken  in 
nection  with  the  changes  in  the  circulation,  may  be 
index  of  more  than  local  vaso-motor  disturbances. 
ions  of  sensibility  are  frequently  present,  hypersBS- 
iti  and  panestbesia  most  commonly,  but  are  by  no 
ns  constant  enough  to  be  regarded  as  characteristic 
w.  disease;  nor  is  the  motor  function  oft<?n  interfered 
I.  tlic  lesions  when  occasionally  encountcre<l  in  the 
MidvuDccd  cases  being  present  as  weakness  and  pare- 
There  is  sometimes  muscular  atrophy.  Reflex  irri- 
ity  is  infrequent.  The  ^ro/3/aV;  lesions  associated  with 
>cai  manifestations  are  frequent  and  multiform.  The 
may  be  either  thickened  or  show  changes  analogous 
e  '*  diffuse  idiopathic  atrophy  of  the  skin,'^  of  derma- 
ist8>  as  in  a  case  reported  by  BchQtz.  There  are 
times  pigmentation  and  oedema,  and  lumpv  alter- 
4  of  the  joints  and  nails;  also  rhagades  and  ulcers 
Jevelop.  It  is  also  quite  common  to  find  nodules  or 
Ics  on  the  reddened  and  painful  areas  (Kahane). 
>iiier  symptom  which  sometimes  presents  itself  is 
c  ne.  considered  by  some  to  be  a  feature  of  iudu- 
M  cases  of  erythromclalgia,  its  occurrence  depend- 
f)(m  the  greater  or  less  severity  of  the  disease 
;),  and  by  others  as  indicating  its  alliance  with 
ud's  disease. 

1,  then,  are  the  local  changes,  which,  says  Rey- 
are  the  only  symptoms  in  twenty  per  cent,  of  the 

Tlie  disease  is  essentially  chronic  and  of  verv 
J  development.  Barlow  refers  to  one  case  which 
for  twenty -seven  years,  the  affection  limited  to  the 
one  foot;  Eisner  to  one  involving  the  left  index 
only,  for  sixteen  years,  amputation  of  the  finger 
relieving  all  the  symptoms, 
(•sting  as  erythromclalgia  has  proved  to  neurolo- 
,  is  its  pathological  position  which  has  given  rise 
lost  discussion*  for  its  symptomatology  is  well  rec- 

aud  its  diagnosis  not  ordinarily  attended  with 
y.     Still  there  have  been  but  few  autopsies  re- 

The  opportunity  of  examining  amputated  parts 

ed  l>een  availed  of,  but  the  findings  have  not  led 

nl  agreement  as  to  its  pathological  anatomy,  and 

,  wnting  in  1901,  says:  **  We  are  still  to-day  far 

from  any  certain  knowledge  of  the  pathological 

of  erytbromelalgia."    Consequently  its  patho- 

las  not  been  satisfactorily  determined.    Nor  have 

tAonH  whether  it  is  ever  an  idiopathic  disease,  or 

ft  is  merelv  a  ^ symptom  complex,'*  associated 

ions  other  diseases,  been  answered  conclusiveljr. 

he  inipoflBlble  here  to  go  into  the  details  of  this 

^iiid  it  has  seemed  best  to  give  as  nearly  as  pos- 

:*hronolog^ical  order  the  views  of  the  principal 

s.  wliich  will  at  all  events  show  the  trend  of 

la)  opinion  and  develop  the  mooted  points. 

itchell  in  his  earlier  publications  refrained  from 

vo  expression  of  opinion  as  to  the  origin  of  the 

ij  t  later  (1878)  regarded  it  as  ^'a  roAo-motor  neu- 

•I  I  nii^ht  occur  either  independently  or  in  asso- 

Lli   spinal  or  cerebral  disease,  where  some  dis- 

»ns    of    definite  regions  might  ultimately  be 

[.''      Subsequently  lie  expressed  the  view  that 

riielal^a  H  neuritis  of  the  finest  nerve  twigs 

n.'.sent.      Lewin  and  Benck,  writing  in  1894, 


most  thoroughly  discussed  all  the  cases  that  had  been 
reported  up  to  that  time.  They  classify  these  cases  un- 
der three  headings:  1st.  Erythromclalgia  in  organic  dis- 
eases of  the  central  nervous  system.  2d.  In  functional 
diseases  of  the  central  nervous  system  (neuroses).  8d. 
As  a  peripheral  affection  (neuritis  and  neuralgia),  the 
latter  group  embracing  lialf  of  all  the  cases.  The  vaso- 
motor symptoms  are  always  secondary  to  the  neuralgic 
pains.  In  answer  to  the  question  whether  it  is  an  inde- 
pendent disease,  their  conclusion  is  that  it  is  not  a  dis- 
ease mi  generis,  but  may  be  associated  with  various  pe- 
ripheral and  central  diseases  of  the  nervous  system. 

In  1895  Eulenburg  wrote  that  *he  had  reasons  for 
"  thinking  that  the  starting  point  of  the  disease  may  be 
found  in  certain  sections  of  tlie  gray  axis  of  the  coni, 
especially  in  the  posterior  and  lateral  gray  substance,  and 
the  associated  fasciculi,**  an  opinion  which  has  had  great 
weight. 

Auerbach  in  1897  published  a  report  of  the  first  com- 
plete autopsy  made  on  a  case  of  this  disease.  There  was 
a  normal  condition  of  the  peripheral  nerves  and  spinal 
san^lion  cells,  marked  degeneration  of  numerous  radical 
fasciculi  (WurzelbQndel)  in  the  cauda  equina,  on  one 
side  more  than  the  other,  belonging  to  the  first  or  second 
sacral  nerve  and  the  last  lumbar  nerve.  Pronounced  as- 
cending degeneitition  in  the  cord.'* 

In  1899  Weir  Mitchell  and  Upiller  report  that  in  ex- 
amining an  amputated  toe  from  a  patient  with  erythro- 
mclalgia there  were  found  a  high  degree  of  degeneration 
of  the  nerves,  wiiich  were  almost  completely  converted 
into  connective  tissue,  also  extreme  changes  in  the  ves- 
sels, thickening  of  the  media,  hypertrophy  of  the  intima, 
and  in  places  complete  closui-e  of  the  lumen  of  the  artery ; 
and  on  this  finding  peripheral  neuritis  was  assumed  as 
the  basis  of  the  disease.  In  this  article  the  opinion  is 
still  held  that  certain  cases  may  be  due  to  some  form  of 
spinal  disease,  but  the  idea  of  a  nerve-end  neuritis  is 
urged.  These  examinations  and  others  give  greater 
deSniteness  to  the  discussion  of  the  pathological  relations 
of  the  central  and  peripheral  organs  in  the  development 
of  the  disease.  In  Dehio's  case  4  cm.  of  the  ulnar  nerve 
and  an  equal  length  of  the  ulnar  artery  were  removed 
just  above  the  wrist  for  erythromclalgia  involving  the 
hand.  The  little  finger  improved,  but  the  rest  of  the 
hand  remained  unchanged.  Examined  under  the  micro- 
scope the  piece  of  the  nerve  was  found  normal,  but  the 
artery  showed  marked  arteritis  of  the  middle  and  inner 
coats  and  some  diminution  of  the  lumen,  ^rlow  indi- 
cates three  directions  in  which  inquiry  as  to  the  path- 
ology should  extend :  1st,  to  the  peripheral  nerves ;  2d, 
to  the  brain  and  cord,  especially  in  regard  to  the 
vaso-motor  centres;  and  8d,  to  the  blood-vessels.  He 
declares  that  the  disease  has  been  generally  regarded  as' a 
vaso-motor  neurosis  or  paralysis,  and  concludes  that  ^  in 
the  absence  of  obvious  nerve  disease  to  explain  the  arte- 
rio-sclerosis  we  are  led  back  to  the  hypothesis  that  the 
chief  fault  lies  with  the  vaso-motor  centres  and  their  ab- 
normal efferent  vaso-motor  impulses  leading  to  dilatation 
of  the  vessels  and  consecutive  disease  induced  thereby. 
Some  peripheral  strain  or  irritation  may  have  been  trans- 
mitted to  the  vaso-motor  centre  as  the  original  cause  of 
the  disturbance.**  He  further  expresses  the  belief  that 
probably  the  change  in  the  vaso- motors  starts  centrally, 
especially  in  the  generalized  cases  of  the  disease,  although 
it  is  more  reasonable  to  suppose  that  in  uncomplicated 
cases  the  primary  change  starts  at  the  periphery.  The 
question  whether  erythromclalgia  is  an  idiopathic  affec- 
tion or  should  be  considered  merely  a  group  of  symptoms 
appearing  in  association  with  various  primary  diseases 
has  brought  out  a  diversity  of  opinion.  Collier  in  1898 
says  it  is  not  now  regarded  so  much  as  an  idiopathic  dis- 
ease as  a  group  of  symptoms  occurring  in  other  affec- 
tions, and  Kahane,  writing  in  1900,  quotes  Lewin  and 
Benda,  Eulenburg  and  Levi  as  holding  the  same  view« 
and  says  the  conclusion  reached  in  all  the  larger  compre- 
hensive statements  about  erythromclalgia  is  that  it  is  no 
individual  disease,  but  a  symptom-complex  accompany- 
ing   various   other   diseases   of   the   nervous    system. 


437 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES.    Sl^S^hTb^iSJ^^ 


^tarr,  M .  Allen :  OrRinlo  Nerrooa  Diaeaaes,  New  York  and  PhUadel- 
pbla.1903. 
ruubert;  Ueber  ErythromeUUgle  hei  ByrlnfiomyeUe.    Deutscb.  med. 

Wocb.,  fierllD,  IwS,  xxix, 

EUCAINE  is  a  name  applied  to  two  differeDt  but  closely 
jiied  local  anttsthetics  distinguished  as  Alpha-eueaine 
f  Encaine  "il "  and  Beta-eueaine  or  JSueaine  ^B.^ 

The  aneestbetic  effect  of  cocaine,  which  is  methyl-ben- 
oylecgunine,  CnHtiN04,  was  found  to  depend  on  the 
rescnce  of  both  the  methyl  and  the  benzoyl  groups  and 
ot  on  tlie  eegonine  radical.  So  with  the  desire  of  ob- 
(ining  the  aoffisthetic  effect  of  cocaine  without  its  tox- 
ity,  other  methyl-benzoyl  compounds  were  designed. 
f  these  Eucaine  ^^A**  was  submitted  to  the  profession, 
)d  was  for  a  time  extensively  employed ;  but  its  very 
ritating  effects  have  so  militated  against  its  desirability 
at  it  has  been  largely  replaced  by  its  congener,  Eucaine 
%^  a  compoimdof  less  toxicity  and  less  irritating  prop- 
ties. 

AlpJusretmine,  CH,.N.C«.(CH,),.(CH,),.(CHa),.CC.- 
iCOO.COOCH,,  is  methyl-benzoyl-tetra-methyl-hy- 
3xy-piperidine-carbonic-acid-methyl-e8ter,  a  derivative 
triacetone-amine.  Its  hydrochloride  occurs  as  a  bitter 
lite  crystalline  powder  soluble  in  10  parts  of  cold 
ter,  7  of  boiling  water,  less  than  2  of  alcohol,  and  18 
glycerin,  and  is  very  slightly  soluble  in  ether  and  tho 
L>d  oils. 

3etar^iuui%ns,  H.N.Cj.  HCH>.  (CH,),.  (CH,),.C.C.H»- 
O.H,  benzoyl-vinyl-diacetone-alkamine,  is  also  a  bitter 
ite  crystalline  powder,  and  its  hydrochloride  dissolves 
IS  parts  of  water,  12  of  boiling  water,  80  of  alcohol, 

35  of  glycerin.  It  is  insoluble  in  ether  and  almost 
>luble  in  the  fixed  oils. 

oth  eucaines  have  the  nature  of  alkaloids,  and  their 
rochlorides  have  been  the  salts  in  common  use;  but 
acetate  of  beta-eucaine  is  now  recommended  as  it  is 
lily  soluble  in  water.  The  solutions  of  eucaine  salts 
Dot  decomposed  by  boiling,  so  may  be  sterilized. 
he  pharmacological  action  of  the  eucaines  has  been 
ied  by  Cushny,  Vinci,  Ver  Eecke,  and  others.  The 
;  arc  not  absorbed  by  the  unbroken  skin,  but,  applied 
ucous  membranes  or  injected  into  the  tissues,  they 
lyze  the  sensory  nerves  and  their  terminal  endings  at 
lite  of  application  and  are  powerful  local  antpsthetics. 
r  are  said  to  produce  local  congestion  in  mucous 
branes. 

large  dose  they  weaken  the  heart  by  direct  depres- 
of  tne  cardiac  muscle  and  its  contained  ganglia,  and 
dition  lower  blood  pressure  by  dilatation  of  the  arte- 
I.  The  respiratory  centre  is  at  first  stimulated,  later 
yzed,  so  that  death  takes  place  from  asphyxia  (par- 
t  of  respiration).    The  cerebral  centres  are  stimu- 

with  the  production  of  tonic  and  clonic  convul- 
;  later  tbev  are  paralyzed.  There  is  no  dilatation  of 
tipil  or  disturbance  of  the  accommodation  of  the 
>ut  the  conjunctiva  is  congested.  The  superficial 
.']]  um  of  the  cornea  is  not  afifected.  The  kidney  cells 
imulated  and  the  quantity  of  urine  is  increased, 
increased  elimination  of  nitro^n,  phosphorus,  and 
lies.  The  drug  is  not  found  m  the  urine,  and  ap- 
:  ly  undergoes  decomposition  in  the  body, 
produce  general  poisoning  in  rabbits  and  guinea- 
t  retjuires  0.15-0.2  gm.  of  eucaine  •*  A  "  per  kilo. 
4-0.6  gm.  of  eucaine  **  B.  *•  Cocaine  is  four  times 
sotious  a8  eucaine  '*B,'*  and  only  slightly  more 
Iian  eucaine  "A." 

iisc's  of  beta-eucaineas  a  local  anaesthetic  are  prac- 
tbose  of  cocaine,  so  we  need  not  here  enumerate  its 
f>utic     applications.     The    consensus  of    opinion 

surgeons  (Bier,  Bainbridge,  Moyer)  would  seem  to 
("  that  ft  in  weaker  as  an  anaesthetic  than  cocaine, 
>r  employed  subcutaneously  or  in  spinal  analgesia. 

found  that  the  amount  required  for  a  small 
;»n  averaged  3  i.-ias.  (4-^  c.c.)  of  a  four-per-cent. 
1.  but  O.  'W.  Orile  performed  a  painless  duodenos- 
•fth  8  c.c.  (3  ij.)  of  a  two-per-cent.  solution. 
y  all  ivritera  agree  that  eucaine  tends  to  increase 
rrruia  of  the  conjunctiva  or  nasal  mucous  mem- 


brane, and  Dawbam  and  others  prefer  it  for  the  removal 
of  tonsils,  adenoids,  and  other  hypertrophied  tissues,  as 
it  does  not  cause  a  shrinkage  like  cocaine.  Poole  prefers 
cocaine  in  iritis,  as  eucaine  increases,  or  at  least  does  not 
decrease,  the  anterior  congestion. 

In  our  experience  eucaine  applied  to  mucous  mem- 
branes is  slower  in  its  action  and  much  weaker  tiian  co- 
caine; used  subcutaneously  it  is  somewhat  weaker.  We 
had  several  cases  of  local  gangrene  following  its  hypo- 
dermic use  in  abdominal  and  pleural  tapping,  though  in 
each  of  these  instances  the  injection  had  been  preceded 
hy  the  ethyl-chloride  sprav.  Cocaine  under  similar  con- 
ditions never  produced  a  slough.  Da  Costa  noted  a  slow, 
persistent  sloughing,  especially  in  fatty  tissue,  bursse,  or 
tendon  sheaths.  He  also  noticed  inflanunation  following 
its  use  in  the  bladder.  Shastid  reports  the  occurrence  of 
amblyopia,  rapid  pulse,  and  delirium  following  the  ap- 
plication of  a  flve-per-cent.  solution  to  the  inferior  tur- 
binate. 

Beta-eucaine  is,  then,  a  drug  of  anaesthetic  action  re- 
sembling that  of  cocaine,  but  somewhat  weaker.  It  pro- 
duces hypertemia  rather  than  the  ischsemia  of  cocaine, 
and  has  no  effect  on  the  pupil,  accommodation,  or  the 
corneal  epithelium.  In  the  ordinary  dosage  it  is  non- 
toxic, and  is  reported  to  be  well  borne  where  there  is  an 
idiosyncrasy  against  cocaine.  Li  lien  thai  has  frequently 
used  four  to  ten  grains  without  unpleasant  consequences. 
No  eucaine  habit  is  known.  The  drug  keeps  indefinitely 
and  can  be  sterilized  by  boiling. 

Solutions  of  one-  to  four-per-cent.  strength  in  normal 
salt  are  commonly  employed,  but  stronger  solutions,  ob- 
tained by  heating  the  liquid  and  using  warm,  are  some- 
times preferred.  Von  Mikulicz  uses  the  following:  Q 
CocainflB  hydrochloridi,  0.5  gm.  (gr.  viiss.);  beta-euca- 
insD  hydrochloridi,  0.5  gm.  (gr.  viiss.);  sodii  chloridi,  2 
gm.  (gr.  XXX.);  aqus,  q.s.  ad  1,000  c.c.  (1  xxxii.). 

TF.  A.  Bastedo, 

EXOPHTHALMIC  GOITRE. -(Synonyms:  Graves' 
disease;  Basedow's  disease.)  These  names  have  been 
indifferently  used  during  the  last  sixty  or  more  years  to 
express  a  fairly  well-defined  disease  in  which  more  or  less 
enlargement  of  the  thyroid,  protrusion  of  the  eyes,  and 
certam  nervous  disturbances  (including  tachycardia)  form 
the  prominent  svmptoms.  The  Irish  physician.  Graves, 
who  described  the  coexistence  of  palpitation  of  the  heart 
with  enlargement  of  the  thyroid  as  an  affection  more  or 
less  related  to  hysteria,  was  antedated  in  his  observations 
by  Parry,  who  mentioned  the  same  combination  together 
with  exophthalmos  in  1825.  Some  years  later  Baiedow 
also  observed  the  existence  of  exophthalmos  in  similar 
cases,  and  gave  the  description  which  has  connected  his 
name  with  the  disease.  Charcot,  too,  in  1844  and  1845 
described  such  cases  at  the  Balpdtri^re.  Hince  their  time 
an  enormous  literature  has  appeared  in  which,  while  the 
objective  descriptions  remain  very  constant,  the  most  di- 
vergent theories  have  been  advanced  to  account  for  the 
symptoms.  These  wc  may  detail  in  discussing  the  eti- 
ology of  the  disease. 

Exophthalmic  goitre  is  an  affection  which  occurs  most 
frequently  in  women,  although  cases  are  by  no  means 
rare  in  which  the  same  phenomena  are  seen  in  men.  No , 
very  precise  age  limits  can  be  set,  but  the  majority  of  the' 
cases  appear  to  begin  after  the  age  of  pubert}',  and  to  in- 
crease m  number  as  the  climacterium  is  approached,  the 
onset  being  most  frequent,  according  to  Osier,  between 
the  ages  of  twenty  and  thirty.  No  particular  station  in 
life  seems  to  pre!iispose  to  the  disease,  but  it  is  usuallv 
observed  that  the  individuals  belong  to  neuropathic  fami- 
lies in  which  cases  of  epilepsy,  hysteria,  chorea,  or  even 
some  form  of  insanity  have  occurred.  Combinations  of 
epilepsy  and  exophthalmic  goitre  in  the  same  person 
have  been  described,'  in  which  cases  the  epileptic  seizures 
usually  give  place  to  the  symptoms  of  the  other  disease. 
Exophthalmic  goitre  is  a  very  widespread  disease,  not 
at  all  localized  in  certain  areas,  as  is  the  case  with  other 
forms  of  goitre  and  with  endemic  myxedema  or  cretin- 
ism.    Indeed,  altliough  cases  in  which  exophthalmic 
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symptoms  supervene  after  the  long  existence  of  the  ordi- 
nary type  of  goitre  are  not  unlcnown,  the  disease  seems 
to  be  no  more  frequent  in  those  regions  where  goitre  is 
endemic  than  elsewhere,  and  the  coincidence  of  the  two 
conditions  must  be  considered  accidental.  Instances  of 
the  coexistence  of  exophthalmic  goitre  with  myxoedema 
have  also  been  observed,*  which,  although  probably 
accidental  and  not  indicating  any  close  relationship  be- 
tween the  two  conditions,  have  a  significance  which  will 
appear  later. 

Symptoms. — The  onset  is  sometimes  venr  slow  and 
gradual,  in  other  cases  it  is  extremely  sudden,  and  the 
symptoms  reach  their  maximum  of  intensity  in  a  verpr 
short  time.  Usually,  but  not  always,  such  an  onset  is 
ascribed  to  sudden  violent  emotional  disturbances,  such  as 
a  fright  or  ^reat  sorrow,  etc. ,  after  which  the  patient  feels 
demoralize  and  incapable  of  effort,  and  the  palpitation  of 
the  heart  and  tremors  begin.  Prominence  of  the  eyeballs 
may  be  the  first  thiug  observed,  and  is  noticed  by  the 
friends  before  the  patient  herself  appreciates  it. 

Of  all  the  symptoms  perhaps  the  most  constant  are 
those  referable  to  the  heart  and  circulatory  system  in 

feneral,  and  these  may  be  considered  under  several  heads. 
Irst  of  all  and  most  noticeable  is  the  violence  of  the 
heart's  action — a  pounding  heart  beat  that  may  some- 
times be  violent  enough  to  keep  the  patient  awake  can 
be  felt  over  a  wide  area.  Loud  systolic  bruits  can  often 
be  heard  over  the  apex  and  base  of  the  heart  and  along 
the  vessels.  The  pulsation  of  the  arteries  is  extraor- 
dinarily violent  in  many  cases  and  is  readily  visible  in 
the  extremities.  There  is  usually  a  widespread  dilatation 
of  the  capillaries  also,  and  sometimes  a  venous  pulsation 
can  be  made  out.  The  dilatation  and  violent  pulsation 
of  the  vessels  are  especially  noticeable  over  the  enlarged 
thyroid  and  in  the  eye  grounds. 

Then  next  in  prominence  is  the  tachycardia,  which 
may  reach  the  highest  degree.  Usually  this  develops 
gradually  and  the  pulse  rate  increases  from  normal  up  to 
180  to  150  or  more  in  the  minute.  In  a  case  recently  ob- 
served in  the  Johns  Hopkins  Hospital,  a  rate  of  200  per 
minute  was  maintained  for  days.  The  tension  in  such 
cases  usually  remains  high,  and  the  volume  full.  F.  Mai- 
ler' gives  a  sphygmographic  tracing  in  a  case  whose 
pulse  rate  at  the  time  was  176,  in  which  this  is  illustrated, 
there  being  a  sharp  initial  elevation  with  frequent 
bigeminal  pulsation.  Recent  researches  seem  to  show 
(Donath,'*  Spiethoff  ^)  that  the  blood  pressure  is  in  some 
cases  increased,  in  some  diminished,  but  by  no  means 
always  increased. 

Variations  in  the  pulse  rate  are  very  marked,  and  ex- 
citement or  exertion  has  a  much  greater  influence  than  in 
a  normal  individual.  In  some  instances  it  is  impossible 
to  escape  from  the  idea  that  exhaustion  of  the  heart  mus- 
cle must  play  a  part  in  the  final  dissolution  of  the  patient. 

Referable  to  the  central  nervous  system  more  directly 
we  find  a  variety  of  symptoms,  of  which  perhaps  the 
most  prominent  is  the  tremor.  This  is  involuntary  and 
fine  for  the  most  part,  leading  to  a  fine  trembling  of  the 
hands,  muscles  of  the  face,  and  indeed  of  any  and  all  of 
the  muscles  indifferently.  It  is  most  noticeable  to  the 
patient  in  the  attempt  to  perform  fine  co-ordinated  move- 
ments. Writing  becomes  difficult  or  impossible,  and  the 
characters  show  a  tremulous  irregularity.  Fibrillary 
twitchings  of  the  tongue  are  usually  present,  and  may 
be  so  extensive  as  to  produce  a  wave-like  undulation 
over  the  surface  of  that  organ.  Definite  spasms  and 
twitchings  of  various  muscles  may  occur  too,  even  pro- 
ducing in  some  cases  the  condition  of  tetany,  such  as  has 
been  aescribed  in  thyroidectomized  animals.  Epilepti- 
form seizures  are  not  unknown,  and  may  suggest  an 
extreme  manifestation  of  the  tetanic  condition.  The  ex- 
planation of  these  phenomena  will  be  further  discussed 
in  treating  of  the  etiology. 

The  other  symptoms  referable  to  the  nervous  system 
are  chiefly  psychical.  Early  in  the  disease  the  patients 
feel  themselves  to  be  irritable  and  excitable.  The  friends 
observe  a  change  of  disposition,  very  different  from  that 
observed  in  the  development  of  myxcedema.     Instead  of 


becoming  sluggish  and  apathetic,  with  all  the  mental 
faculties  dulled,  these  patients  are  keenly  susceptible  to 
every  outward  stimulus,  and  the  mental  reaction  is  a 
relatively  intense  one.  In  some  respects  this  receptive 
and  reactive  state  may  resemble  in  a  mild  way  that  seen 
in  the  maniacal  stage  of  the  maniacal-depressive  insanity. 
A  feeling  of  anxiety  often  dominates  the  mental  state  and 
the  excited  patient  becomes  a  prey  to  groundless  fears. 
Insomnia  may  be  persistent,  much  to  the  exhaustion  of 
the  patient.  In  otner  cases  fantastic  dreams  occur  with 
great  frequency,  and  may  pass  over  into  the  waking 
state,  so  that  the  patient  has  but  to  shut  her  eyes  to  see 
all  sorts  of  forms  move  about  her,  or  even  in  broad  ds^- 
ligbt  the  hallucinations  may  occur.  Delirium  and  toe 
wildest  maniacal  excitement,  or  stupor  and  even  unoon- 
sciousness  may  come  on  late  in  the  disease. 

The  exophthalmos  is  not  an  invariable  feature,  althougli 
it  is  very  frequently  present  (Fig.  6184,  A  and  B);  it 
may  be  unilateral,  but  is  usually  bilateral  In  its  onset 
it  becomes,  as  a  rule,  gradually  more  and  more  noticeable, 
but  sometimes,  as  it  is  alleged,  after  a  sudden  emotkMia] 
shock  it  may  appear  and  reach  a  high  grade  within  a  very 
short  time.  The  actual  extent  of  the  protrusion  of  tlie 
eyeball  it  is  difiicult  to  measure,  although  methods  have 
recently  been  devised  which  will  render  such  measure- 
ments more  exact.  It  is  most  noticeable  in  the  widening 
of  the  aperture  of  the  lids  which  it  produces,  and  by  the 
staring  expression  which  it  gives  to  the  face ;  but  it  must 
not  be  forgotten  that  the  individual  variations  in  normal 
people  in  this  respect  are  very  great.  In  extreme  cases, 
however,  such  as  one  of  Basedow's,  the  eye  may  be  act- 
ually dislocated  from  the  orbit.  Many  consequences  of 
this  protrusion  have  been  noted  in  the  literature,  and  as 
signs  of  the  exophthalmos  they  Ix^r  the  name  of  their 
observers.  Graefe,  for  example,  noticed  that  in  lowering 
the  eyes  the  upper  lid  did  not  follow  and  keep  the  sclera 
covered  as  in  the  normal  eye— the  so-call^  Graefe 's  sign, 
8telwag's  sign  consists  in  the  widening  of  the  palpebral 
aperture;  MObius'  sign,  in  the  lack  of  normal  converg- 
ence of  the  eyes. 

Pupillary  changes  are  rarely  if  ever  seen,  and  no  defi- 
nite retinal  alterations  have  been  found,  nor  is  there  any 
disturbance  of  sight  from  the  exophthalmos  proper. 
Winking  is  much  less  frequently  carried  out,  however, 
than  in  the  normal  eye,  and  in  cases  in  which  the  eye 
projects  far  from  its  socket  the  eyelids  never  quite  cover 
the  eyeball.  The  consequence  may  be  that  the  proper 
moistening  of  the  surface  is  interfered  with,  and  a  band- 
like area  across  each  vyo,  passing  over  the  cornea,  be- 
comes dried  and  opaque.  Ulceration  and  infection  of 
this  dried  area,  which  becomes  wider  with  the  increased 
protrusion,  leads  to  complete  opacity  of  the  cornea  and 
loss  of  vision  in  that  eye.  The  infection  may  even  go  on 
to  involve  the  whole  eye  and  result  in  its  entire  destruc- 
tion. 

The  absence  of  pupillary  disturbances  is  particularly 
significant  in  connection  with  one  of  the  theories  as  to  the 
etiology  of  the  disease,  as  will  appear  later. 

No  special  disturbance  of  the  urinary  secretion  seems 
to  occur  with  this  disease,  although  i2:lycosuria  has  been 
observed  in  some  cases  and  polyuria  m  others. 

Digestive  disorder  and  disturbances  of  the  general  me- 
tabolism, however,  are  almost  constant,  and  liave  an  ex- 
tremely important  bearing  upon  the  prognosis. 

Loss  of  appetite  is  very  common,  and  the  patients 
waste  away  perhaps  as  a  result  of  this.  On  the  other 
hand,  a  ravenous,  insatiable  appetite  is  sometimes  ob- 
served, but  stmngely  enough  with  the  same  progressive 
emaciation.  F.  MClller®  describes  most  graphically  this 
curious  phenomenon.  "The  food  prepared  for  this  pa- 
tient, (juite  enough  for  the  nourishment  of  a  robust  per- 
son, was  not  enough  for  lier,  and  she  gathered  up  every 
scrap  of  food  that  was  left  by  the  other  patients  in  the 
ward.  One  found  lier  almost  always  eating,  and  it  was 
curious  to  see  her,  as  with  wide  open,  eager  eyes  she 
stared  into  her  plate  and  ceaselessly  chewed  and  swal- 
lowed." 

There  are,  however,  variations  in  this  emaciation,  such 
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list  irhile  at  times  the  patient  loses  rapidly  la  weight, 
here  come  perioda  during  wbich  Bho  recovers  almost  all 
tiat  was  lost,  and  Huchard  speakBaccordlnglyof"  crises 
rumALgrissemeDt.''     Thelossof  weight  may  lie  enormous 


sod's  disease.  An  Jostance  o(  this  is  the  above- mentioned 
case  of  TOD  Scbrotter.  60,  too,  urticaria,  erythema, 
localized  icdetna,  scleroderma,  loss  of  hair,  swelling  of 
joints,  atropiiy  and  hypertrophy  of  breasts,  etc..  occur. 
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i  astoundlngly  rapid.  One  of  Mailer's  patients  lost 
.y  pounds  In  nine  months,  reaching  then  a  weight  of 
,y-four  pounds.  Curiously  enough  the  emaciation 
y  uot  be  general  but  limited  to  one  portion  of  the 
ly,  either  to  one  side  or  to  the  upper  part,  while  the 
ii-r  extremities  remain  unaltered,  von  Schrottcr''  de- 
i!)i-H  such  a  case  in  which  the  very  fat  legs  contrasted 
.rjily  with  the  wasted  ctiest  and  shoulders. 
limrliupa.  of  a  moat  persistent  character,  is  often  ob- 
vt'it,  and  may  aid  greatly  in  producing  the  emaciation, 
xi'i'iiis  passible  that  It  may  be  due  to  an  increased 
ivity  of  peristalsis  dependent  upon  some  such  nervous 
iicucu  as  produces  the  general  tremor,  Incldentaltj, 
.  it  inuy  be  remarked  that  it  seems  possible  that  in 
SI'  cA-scs  of  persistent  diarrktea  which  are  associated 
li  letaoy  there  may  be  an  underlying  cause  for  both, 
iliir  tu  that  at  work  in  the  production  of  the  disease 
k'r  discussion. 

yiiiptoms  from  the  genital  appaistus  are  very  incon- 
it  uod  dilHcult  to  esplaln,  'Tuere  is  sometimes  a  ces- 
ou  of  the  menses,  and  there  have  been  instances  In 
:<'h  pregnancy  has  had  a  favorable  influence  upon  the 
mi-  of  Uie  diRease. 

liiingcs  ill  the  skin  are  frequent  and  of  many  sorts. 
y  characteristic  Is  the  profuse  and  continued  sweat- 
'  wliich  Is  no  doubt  due  to  thecentral  irritation  of  the 
•'tory  nerves.  It  is  frequently  such  as  to  bathe  the 
i.'nt  coustBOtly  and  to  keep  tlie  skin  in  a  sodden 
liiioD.  from  which  reaulls  tbe  increased  electrical 
luctlvlty  noted  by  Charcot  and  oUiers,  Annoying 
4itiona  of  heat,  accompanied  by  Hushing  of  the  skin, 
uentlv  occur,  while  tne  general  temperature  Is  nor- 
Otuer  changes.  difScmt  to  explain,  also  appear, 
I  for  example  as  the  extensive  pigmcntaiioD  of  the 
.  which  may  be  almost  like  that  observed  in  Addl- 


and  arc  usually  explained  as  dependent  upou  disturbances 

of  tbe  trophic  nerves. 

Dyspncea  and  labored  breathing  may  come  on,  esne- 
cially  after  exertion,  and  occasionally  there  Is  a  dry 
cough  which  Is  very  wearing,  but  which  seems  not  to 
depend  upon  any  actual  pulmonary  lesion. 

Finally  the  thyroid  shows  fairly  constant  changes, 
which  are  recogniitahle  clinically  (rig.  5134,  A  and  Ji). 
The  enlargement  Is  usually  diffuse  ana  bilaleral,  but  may 
Dot  be  extreme.  Frequently  it  Is  so  slight  as  to  be  hardly 
noticeable. 

In  all  cases,  however,  the  thyroid  is  somewhat  increased 
In  consistence  and  may  sometimes  become  very  hard. 
The  vessels  which  course  over  it  are  generally  widely 
dilated  and  pulsate  violently,  and  to  this  great  vascu- 
larity and  bypertemia  Is  due  in  large  part  the  enlarge' 
ment  of  the  glaud. 

Patholoov.  —Numerous  autopsies  have  been  pcr^ 
formed  on  these  cases,  and  the  most  painstaking  exami- 
nation of  the  viscera  mode  wltjiout  as  yet  any  constant 
lesion  having  been  discovered  which  can  he  considered 
explanatory  of  all  these  symptoms.  Especial  attention 
has  been  oirueted  to  the  nervous  system  and  to  the  thy- 
roid, and  the  description  of  the  clianges  In  these  can 
therefore  be  made  more  minute. 

In  the  central  nervous  system  no  definite  constant 
changes  have  t>een  discerned  in  the  cerebral  cortex  nor 
in  the  lower  portion  of  the  brain  or  cord.  Only  Mendel' 
and  his  students  have  found  atrophy  of  the  corpus  resti- 
forme  on  one  side  with  a  similar  atrophy  of  the  solitary 
bundle  on  the  other  side,  and  this  he  bnngs  Into  causal 
connection  with  the  disease.  It  is,  however,  far  from 
constant,  and  it  Is  hard  to  explain  a  general  condition  by 
a  one-sided  lesion. 

The  sympathetic  ganglia  in  the  neck  have  also  been 
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Kxoplitlialiiile 
Goitre* 


0  other  organs  show,  as  for  as  is  known,  no  con- 
lesions.  Askanazy  has  described  certain  degenera- 
lianges  in  the  voluntary  muscle,  but  investigations 
iimtory  of  bis  results  seem  not  to  have  appeared. 
[OLOOT.—Several  distinct  theories  aa  to  the  etiology 
*  disease  have  been  proposed,  but  they  all  fail  to 
nt  satisfactorily  for  all  the  symptoms. 

ording  to  one,  which  has  been  defended  by  Bu- 
,  exopbtlialmic  goitre  is  a  general  neurosis  in  which 
ychic  and  vaso-motor  functions  are  predominantly 
id ;  but  constant  changes  in  the  thyroid  cannot  be 
ncd  on  this  idea. 

lius  is  the  chief  defender  of  the  theory  of  hyper- 
ilization,  in  which  the  thyroid  forms  the  startmg- 
^or  all  the  symptoms.  Certain  authors  have  shown 
ipleasant  symptoms — flushing,  tachycardia,  etc. — 
)llow  the  excessive  administration  of  thyroid  ex- 

1  normal  animals,  and  it  has  been  conceived  that 
disease  the  enlarged  thyroid  is  in  a  state  of  great 
ry  activity,  pounng  into  the  lymphatics  far  more 
iicretioD  than  normal)  and  thus  bringing  about  the 
eristic  symptoms.  This  view  seems  further  sup- 
by  the  results  of  surgical  extirpation  of  part  of 
nd— the  relief  of  the  symptoms  bein^  frequent. 
the  symptoms  can  be  produced  by  injection  of 
extract  into  nonnal  animals,  however,  nor  can 

le  symptoms  of  exophthalmic  goitre  be  relieved 
rpafion  of  the  active  gland.  For  example,  the 
aim  OS  can  neither  be  produced  by  thyroid  ex- 
ir  always  relieved  by  thyroidectomy.  There  is 
favor  of  this  theory,  but  also  several  arguments 
to  it  are  difficult  to  answer.    The  disease  is  con- 

0  be  a  sort  of  general  antithesis  to  the  condition  of 
ma.  which  we  know  to  be  due  to  loss  of  the  thy- 

1  hence  again  the  idea  that  such  a  reversal  of  the 
18  of  myxoDdema  must  be  due  to  hyperthyroidi- 
But  histologically  we  cannot  say  with  certainty 
^land  is  secreting  actively.  Indeed,  of  the  usual 
e  see  little  or  nothing  at  all.  The  theory  fails 
Q  several  important  symptoms.  The  results  of 
tion  for  extirpation  of  part  of  the  gland  are  not 
/  good,  and  indeed  not  especially  better  than  the 
d  and  re^lar  regime  alone:  and  finally  cases  of 
Imlc  goitre  in  combination  with  myxoedema 
1  described — a  condition  which  must  directly 
',  and  disprove  the  theory  of  hyperthyroidiza- 

thinks  that  the  enlargement  of  the  thyroid,  and 
•St  of  the  other  symptoms,  are  due  to  the  arte- 
ivtnm,  but  he  fails  to  explain  this  itself. 
s  theory  of  a  lesion  in  the  corpora  restiformia 
count  of  the  inconstancy  of  such  a  lesion, 
a  theorv  has  been  based  upon  the  effect  upon 
f  stimulation  of  the  cervical  sympathetic,  as- 
!  exophthalmic  goitre,  or  at  least  many  of  its 
to  a  lesion  of  tlie  sympathetic.  Now  it  was 
vc  that  lesions  of  the  sympathetic  are  by  no 
ituiit  or  even  common,  but  the  theory  is  not 
ipou  the  face  of  it  for  the  following  reasons: 
the  sympathetic  causes  pallor  of  that  side  of 
•traction  of  the  eye,  and  narrowing  of  the 
le  stimulation  causes  a  flushing  of  the  face, 
i  that  side,  protrusion  of  the  eyeball,  widen- 
palpebral  fissure,  and  dilatation  of  the 
ise  symptoms  of  exophthalmic  goitre  might 
rrcspona  ^'ith  the  results  of  a  constant  stimu- 
e  sympathetic,  but  even  then  the  pupillary 
^  are  absent  in  exophthalmic  goitre,  while 
\iQ  most  striking  consequence  of  stimulation 

• 

e  of  the  exophthalmos  has  given  rise  to  much 
I  tliLs  connection.  It  is  by  no  means  proven 
>  to  distention  of  retrobulbar  vessels;  nor  can 
that  it  is  due  to  stimulation  of  the  sy mpa- 
ps  by  pressure  of  the  enlarged  thyroid,  for 
Lhe  groitre  influences  it  very  little.  Protin- 
v'4'ball  is,  however,  not  impossible  to  the  nor- 
lal.  and  experiments  of  Filehne'*and  Dur- 


dufi  ^*  have  shown  that  irritation  of  the  corpus  restiforme 
will  produce  exophthalmos  even  after  the  sympathetic  is 
cut  through.  So  also  Kotschanowski  **  claims  that  it 
may  be  produced  by  stimulation  of  certain  anteriorly 
placed  cortical  centres. 

The  theory  of  svmpathetic  irritation,  being  as  it  is 
without  anatomical  basis,  explains  only  haltingly  a  few 
of  the  symptoms.  It  is  impossible  to  make  the  lack  of 
pupillary  change  agree  with  this  conception,  and  the 
general  tremors,  general  sweating,  and  vaso-motor  dis- 
turbances, as  well  as  the  metabolic  disorders  and  psychi- 
cal symptoms,  are  not  explained  at  all  by  such  a  theory. 

Recent  experimental  work  upon  the  thyroids  and  para- 
thyroids seems  to  promise  some  light  upon  the  subject. 
Briefly  stated  it  has  been  found  (Moussu,'*  Vassale  and 
Generali,''  8chiff,»«  and  Gley »»)  that  extirpation  of  the 
thyroids  produces  certain  disturbances  of  nutrition  which 
lead  to  the  condition  of  myxoedema  or  cachexia  strumi- 
priva,  while  extirpation  of  the  parathyroids  leads,  and 
m  a  far  shorter  time,  to  the  death  of  the  animal  from 
symptoms  of  violent  poisoning  of  the  central  nervous 
system — tetanic  convulsions,  dyspnoea,  etc. — and  that  the 
tetany,  which  was  previously  ascribed  to  the  removal  of 
the  thyroids,  is  really  due  to  the  simultaneous  removal 
of  the  parathyroids,  which  are  closely  associated  with 
them.  Certain  changes  in  the  thyroid  are  said  to  occur 
after  parathyroidectomy,  and  the  tetany  so  produced  is 
ameliorated  by  the  removal  or  partial  removal  of  the 
thyroids. 

Blight  exophthalmos  sometimes  occurs  in  the  animals 
from  which  the  parathyroids  have  been  removed,  and 
altogether  the  symptoms  are  rather  suggestive  of  those 
of  exophthalmic  goitre.  The  suggestion  has  therefore 
been  made  (Gley,  British  Med,  Jour.,  1001,  September 
21st),  and  is  now  being  put  to  the  proof,  that  possibly 
the  development  of  this  disease  depends  upon  some  lesion 
which  destroys  the  parathyroids,  and  that  it  is  nothing 
more  than  a  long-continued  parathyroid  insuflSciencv. 
Indeed,  one  promising  but  incomplete  attempt  at  the 
relief  of  the  symptoms  by  parathvroid  therapy  has  been 
made  by  Moussu.*^  As  stated  aoove,  there  appears  to 
be  but  a  verv  meagre  description  of  the  parathyroids  in 
exophthalmic  ffoitre  in  the  literature  (Benjamin's,  **Zieg- 
ler's  Beitrftge,"  Bd.  xxxi.),  but  in  several  cases  which 
have  recently  occurred  in  the  Johns  Hopkins  Hospital 
it  was  found  possible  to  isolate  parathyroids  in  iomt, 
although  the  glands  were  small,  degenerated,  and  scle- 
rotic. In  a  fifth  and  fatal  case  no  parathyroid  tissue 
was  found  at  autopsy.  It  can  readily  be  understood  on 
this  theory  that  the  cases  of  combined  myxcedema  and 
exophthalmic  goitre  offer  no  difficulties.  They  are  read- 
ily explained  as  cases  in  which  the  destruction  of  the 
thyroid  produces  the  myxcedema,  while  destruction  of 
the  parathyroid  independently  produces  the  exophthsJ- 
mic  symptoms. 

The  theories  as  to  the  etiology  are  thus  as  yet  not  en- 
tirely satisfactory,  although  the  last  mentioned  seems  at 
least  to  offer  some  promise. 

Course  of  the  Disease;  Prognosis;  Treatment. 
— The  disease  runs  sometimes  a  very  rapid  course,  termi- 
nating fatally  after  an  illness  of  a  few  days  only.  In 
most  instances  it  drags  on  for  years  and  may  end  in  re- 
covery. The  prognosis  indeed  is  by  no  means  very  un- 
favorable, and  a  considerable  proportion  of  the  cases  get 
quite  well.  There  have  been  cases  reported  in  which 
stme  sudden  emotional  shock  is  followed  by  intense 
symptoms,  such  as  have  been  described,  which  after  a 
snort  time  disappear  completely.  In  the  cases  in  which 
the  most  intense  symptoms  are  developed,  however,  and 
in  which  the  clinical  picture  is  complete,  recovery  with- 
out surgical  interference  is  rare.  The  greatest  variety  of 
procedures  has  been  employed  in  the  attempt  to  cure 
these  cases.  From  the  medical  point  of  view  none  are 
very  satisfactory.  Rest  in  bed,  freedom  from  emotional 
disturbances,  and  the  regular  regime  of  the  hospital  seem 
to  afford  great  relief  in  many  cases,  and  are  extremely 
important  in  the  cure.  The  tachycardia  is  apparently 
not  influenced  by  digitalis,  although  strophanthus  is  said 
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Eyeball. 
Eyeball. 


OptraUon.—The  following  instruments  are  tequired : 
stop  speculum,  fixation  forceps,  toothed  forceps,  stra- 
gmus  scissors,  strabismus  hook,  a  strong  pair  of  scissors 
rved  on  the  flat  for  cutting  the  optic  nerve,  a  needle- 
Ider,  fine  curved  needles,  and  black  silk  for  sutures. 
genera]  aneesthetlc  is  advisable,  although  the  operation 
ty  be  performed  under  local  anaesthesia. 
]  he  lids  being  held  apart  with  a  stop  speculum,  the 
geoD  incises,  with  strabismus  scissora,  the  conjunctiva 
1  adjacent  fascia  all  around  as  close  as  possible  to  the 
ueal  margin,  and  dissects  the  same  from  the  sclerotic 
far  as  the  insertions  of  the  tendons  of  the  straight 
scles.  The  tendon  of  each  straight  muscle,  bcginnmg 
;h  the  internal  rectjis,  is  then,  in  succession,  raised 
}n  a  strabismus  hook  and  secured  with  a  suture  of 
ck  silk,  after  which  the  tendon  is  severed  with  stra- 
in us  scissors  as  close  to  the  eyeball  as  possible.  The 
prior  portion  of  the  eyeball  being  now  free  from  all 
ichments,  mav  be  dislocated  forward  by  pressing  the 
>  speculum  back.  The  curved  enucleation  scissora 
next  introduced  with  the  points  closed  and  are  pushed 
Ivward  between  the  eyeball  and  the  detached  conjunc- 
uDtil  the  optic  nerve  ia  felt.  After  the  exact  posi- 
of  the  optic  nerve  is  found,  it  is  included  between 
blades  and  cut  close  to  the  sclerotic  by  one  strong 

The  eyeball  now  readily  protrudes  and  is  held  by 
Sngers  of  the  left  hand,  while  the  tendons  of  the  two 
jue  muscles  and  all  adherent  tissue  are  severed  close 
le  globe.  A  small  ball  of  sterilized  gauze  is  inserted 
i(>  capsule  of  Tenon  for  the  purpose  of  checking  hem- 
ige  and  of  aiding  the  next  step,  the  suturing  of  the 
uns  of  the  straight  muscles  to  prevent  their  retrac- 

Each  rectus  tendon  is  now  drawn  forward  and  fast- 
to  the  margin  of  the  conjunctiva  by  the  same 
rc  which  was  inserted  just  before  the  division  of  the 
)D.  The  sterile  gauze  should  now  be  removed,  the 
ins  of  the  conjunctiva  and  capsule  of  Tenon  united 
several  interrupted  sutures,  and  a  dry  antiseptic 
tug  applied.  Both  eyes  should  be  bandaged  for 
ty-four  houra  and  the  patient  kept  in  bed  for  a 
le  of  days.  The  socket  should  be  washed  out  once 
with  ph vsiologic  salt  solution  until  after  four  or  five 
when  all  dressings  may  be  discontinued. 
;  technique  of  the  operation,  as  above  described, 
?en  varied  by  different  operators.  The  most  impor- 
ariations  relate  to  methods  of  preparing  the  stump 
enucleation,  which  will  best  secure  motility  of  tlie 
sis  and  furnish  cosmetic  results.  The  following 
•(I  has  been  brought  forward  by  G.  F.  Suker: 
removing  the  eye,  the  severed  tendons  of  the  recti 
L\s  are  brought  together  by  means  of  the  silk  guides 
itured  one  to  the  other  with  either  catgut  or  silk, 
mjunctiva  from  above  and  below  is  then  brought 
le  mu.scle  stump  and  sutured  with  a  continuous  or 
ipted  suture.  H.  V.  Wurdemann,  who  was  one  of 
it  ophthalmologists  to  point  out  the  advantages  of  a 
\y  prepared  stump,  makes  a  pouch  suture  by 
^'g  the  needle  along  the  cut  edges  of  the  divided 
ctiva  and  Tenon's  capsule.  In  passing  the  recti 
.<^.  each  one  is  picked  up  on  the  needle, 
chmidt  haa suggested  the  following  method:  Each 
of  the  recti  muscles  is  secured  by  a  catgut  suture, 
tcr  division,  is  fastened  to  a  slit  made  in  the  con- 
a  over  the  site  of  the  tendon's  insertion.  The 
<?  vtAgcs  of  the  conjunctiva  are  then  brought  to- 
with  a  continuous  suture. 

tley  Smith  has  described  the  following  method  of 
^  the  tendons  to  the  conjunctiva:  A  narrow  hori- 
fold  of  the  conjunctiva  over  the  internal  rectus  is 
I  up  Sfj  afl  to  include  the  subjacent  connective  tis- 
riitisclc,  and  a  black  silk  thread  is  carried  through 
riirtiires  by  means  or  a  curved  needle.  Tlie  sut- 
Ijfu  tied  drmly  but  not  too  tightl3%  A  second 
s  applied  in  like  manner  to  the  ex'tenial  rectus, 
fier  and  lower  recti  may  b«  treated  in  the  same 
It  this  in  of  less  importanc*e.  The  enucleation  is 
rrii?d  out  and  the  conjunctival  aperture  may  or 
:  be  closed  by  one  or  more  vertical  sutures. 


Complicatiafis  and  Accidents. — Hemorrhage,  occasion- 
ally severe  and  persistent,  may  occur  during  the  opera- 
tion or  later.  In  enucleating  an  inflamed  eve,  there  is 
always  a  good  deal  of  hemorrhage,  particularly  where 
there  has  been  extension  of  inflammation  into  the  sur- 
rounding tissue.  The  hemorrhage  in  this  case  is  bene- 
ficial. Hemorrhages  following  an  enucleation  may  re- 
quire repeated  packing  of  uie  orbit  with  antiseptic 
gauze.  Occasionally  a  secondary  hemorrhage  occura, 
when  the  dressings  must  be  removed  and  the  orbit 
packed  with  gauze.  In  these  cases  the  tissues  of  the 
orbit  mav  become  greatly  swollen  from  infiltration  with 
blood,  in  chronicallv  inflamed  eyes,  dense  adhesions, 
binding  the  conjunctiva  and  its  underlying  fascia  to  the 
sclerotic  and  the  tendons  of  the  straight  muscles,  may  be 
encountered.  These  cases  often  require  a  most  careful 
dissection  in  order  to  expose  the  tendons,  but  by  taking 
time  and  keeping  the  sclerotic  always  before  him,  the 
surgeon  may  perform  the  operation  without  accident.  In 
enucleating  an  eyeball  that  has  been  perforated,  or  one 
soft  from  any  cause,  great  care  must  be  taken  to  remove 
it  without  leaving  portions  of  the  sclera  and  choroid  be- 
hind. When  an  eyeball  is  enucleated  because  it  contains 
a  malignant  growth,  the  posterior  orbit  should  be  care- 
fully explored  with  the  flnger  and  probe  before  severing 
the  optic  nerve;  and  if  a  tumor  is  found,  it  should  be  re- 
moved along  with  the  eyeball.  As  much  of  the  optic 
nerve  as  possible  should  be  removed  with  the  globe.  In 
very  rare  cases,  enucleation  has  been  followed  by  fatal 
meningitis,  especially  when  performed  on  an  eye  within 
which  suppuration  was  taking  place.  Up  to  1900  G.  £. 
de  Schweinitz  had  collected  fifty-two  cases  of  fatal  men- 
ingitis following  enucleation,  "*  thirty -three  of  which 
certainly — and  a  larger  number  probably — had  followed 
enucleation  for  one  stage  or  another  of  suppurative  dis- 
ease within  tlie  globe.''  The  risk  of  a  fatal  termination 
from  any  cause  after  enucleation  is  about  one  in  sixteen 
hundred.  Meningitis  after  enucleation  of  a  non-suppu- 
rating eyeball  is  exceedingly  rare.  In  1898  the  Commit- 
tee of  the  Ophthalmological  Society  of  the  United  King- 
dom could  not  find  a  single  instance  among  10,784  cases 
gathered  from  various  sources. 

l7idieatio7is  for  Enudeaiion. — There  are  certain  affec- 
tions of  the  eye  for  the  relief  of  which  enucleation  is  de- 
manded and  cannot  be  replaced  by  any  other  operation. 
Knucleation  is  demanded  in  all  cases  of  malignant  tumor 
of  the  globe  except  in  those  rare  cases  of  tumors  which 
grow  at  the  limbus  and  on  the  conjunctiva  or  iris.  It  is 
also  required  in  cases  of  malignant  tumora  of  the  orbit 
which  cannot  be  removed  without  sacrificing  the  eye. 
Enucleation  is  to  be  performed  in  those  cases  of  sympa- 
thetic ophthalmitis  in  which  the  sight  of  the  exciting  eye 
has  been  lost.  It  is  also  demanded  in  the  cases  of  eyes  so 
injured  that  they  are  likely  to  excite  sympathetic  oph- 
thalmitis, if  two  weeks  or  more  have  elapsed  since  the 
injury;  for  while  enucleation  cannot  prevent  all  cases 
of  sympathetic  ophthalmitis,  it  is  the  operation  which 
holds  out  the  best  chance  for  the  prevention  of  the 
disease. 

On  this  account  enucleation  should  be  performed  in  the 
case  of  an  eye  with  a  wound  so  situated  as  to  involve  the 
ciliary  region,  and  so  extensive  as  to  have  destroyed  the 
sight  or  to  make  its  ultimate  destruction  by  iridocyclitis 
reasonably  certain.  It  is  also  indicated  in  the  case  of  an 
eye  with  a  wound  in  the  ciliary  regioi^  complicated  b^ 
severe  inflammation  of  the  iris  or  ciliary  body,  even  if 
sight  is  not  destroyed ;  or  of  an  eye  containing  a  foreign 
boiy,  which  judicious  efforts  have  failed  to  extract,  and 
in  which  severe  iritis  is  present,  even  ii  sight  is  not  de- 
stroyed. Enucleation  is  also  to  be  performed  in  the  case 
of  an  eye  in  which  the  wound  has  involved  the  cornea, 
iris,  or  ciliary  region,  and  in  which  peraistent  sympa- 
thetic irritation  in  tlie  fellow-eye  has  occurred,  or  in 
which  there  have  been  repeated  relapses  of  sympathetic 
irritation ;  in  the  case  of  an  eye  long  blind  from  injury 
which  has  become  red  and  painful;  in  cases  of  painful 
phthisis  bulbi,  and  in  those  in  which  the  choroid  has  un- 
dergone calcareous  changes.    Enucleation  is  also  indicated 
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in  cases  of  grave  traumatisms  in  whicli  the  sclerotic  coat 
is  extensively  lacerated. 

Other  affections,  believed  by  many  surgeons  to  require 
enucleation,  but  for  which  one  of  its  substitutes  may  be 
performed,  are:  Eyes  so  injured  that  they  are  likely  to 
excite  inflammation,  which  have  come  under  observation 
within  two  weeks  from  the  time  of  injury;  painful  glau- 
comatous eyes,  unrelieved  by  sclerotomy ;  chronic  pamf ul 
iridocyclitis;  panophthalmitis  without  involvement  of 
the  orbital  tissues.  In  extreme  old  age  enucleation  is  to 
be  preferred  on  account  of  the  recovery  being  smoother 
and  shorter  ihan  is  usually  the  case  in  evisceration.  The 
same  consideration  may  necide  both  the  surgeon  and  the 
patient  in  favor  of  enucleation  in  the  case  of  a  working- 
man,  especially  where  the  cosmetic  results  are  not  im- 
portant. 

The  Relation  of  Simph  Enucleation  to  the  Wearing  of 
an  Artificial  Eye. — The  artificial  eye  may  be  fitted  as 
soon  as  the  wound  is  entirely  healed,  in  the  second  or 
third  week.  The  following  rules  have  been  adopted  by 
the  Moorfield  Ophthalmic  Hospital,  London,  for  the  guid- 
ance of  patients  wearing  artificial  eyes; 

To  put  the  eye  in:  Place  the  left  hand  flat  upon  the 
forehead,  and  with  the  two  middle  fingers  raise  the  up- 
per lid  toward  the  eyebrow ;  then,  with  the  right  hand, 
push  the  upper  edge  of  the  artificial  eye  beneath  the 
upper  lid,  which  may  bo  allowed  to  drop  upon  the  eye. 
The  eye  must  then  be  supported  with  the  middle  fingers 
of  the  left  hand  while  the  lower  eyelid  is  raised  over  its 
lower  edge  with  the  right  hand. 

To  take  the  eye  out:  The  lower  lid  must  be  drawn 
downward  with  the  middle  finger  of  the  left  hand ;  and 
then,  with  the  right  hand,  the  end  of  a  small  pin  must  be 
put  beneath  the  lower  edge  of  the  artificial  eye,  which 
must  be  raised  gently  forward  over  the  lower  lid  when  it 
will  readily  drop  out. 

Patients  very  soon  become  expert  in  introducing  or 
taking  out  artifiical  eyes  and  do  not  require  the  aid  of  a 
pin  in  removing  them.  The  artificial  eye  must  be  re- 
moved every  night  and  carefully  cleansed.  In  selecting 
an  artificial  eye  for  use  after  enucleation  the  various 
forms  of  glass  eye,  proposed  by  Snellen,  are  decidedly 
superior  to  the  older  form  of  a  simple  shell.  The  cos- 
metic effect  of  the  Snellen  reformed  eye  after  a  well -per- 
formed enucleation  is  so  good  that  many  surgeons  believe 
that  it  renders  unnecessary  the  operations  which  have 
been  brought  forward  as  substitutes  for  enucleation. 

Implantation  of  an  Artificial  Globe  in  Tenon's 
Capsule  after  Enucleation  (Frost-Lang  Opera- 
tion).— The  eyeball  is  enucleated  in  the  ordinary  manner, 
and  after  all  hemorrhage  has  been  arrested  an  artificial 
sphere  is  inserted  within  Tenon's  capsule  for  the  purpose 
of  forming  a  more  prominent  stump  and  giving  it  greater 
activity  and  mobility.  Glass  and  gold  spheres  are  com- 
monly employed,  more  rarely  celluloid  or  silver  balls. 
Sterilized  paraflin  injected  into  Tenon's  capsule  has  been 
advocated  by  Ramsay  and  Oatman.  The  capsule  and 
conjunctiva  are  sutured  over  the  artificial  ball  with  silk 
sutures,  the  tendons  of  the  straight  muscles  having  first 
been  secured  in  the  manner  described  under  enucleation. 
The  following  method  of  performing  the  operation  has 
been  introduced  by  C.  A.  Oliver:  "The  conjunctiva 
around  the  entire  corneal  limbus  is  freed  from  the  globe 
and  dissected  sufliciently  far  back  so  as  to  expose  the 
tendons  of  the  four  recti  muscles.  The  tendinous  ex- 
tremities of  the  muscles  are  made  ready  for  separation 
from  the  globe.  A  lialf-curved  needle  with  its  point 
directed  toward  the  corneal  border  and  holding  a  long 
piece  of  catgut  thread  is  carried  directly  through  the 
belly  of  the  internal  or  the  external  rectus  muscle  and 
brought  out  of  the  tendon  of  the  muscle  just  behind  the 
remaining  attachment  to  the  globe.  The  muscle  thus 
secured  is  cut  loose  from  the  globe  just  as  in  ordinary 
tenotomy.  The  catgut  thread  is  drawn  through  as  far 
as  practicable,  and  a  sufllcient  length  of  the  strand  of  gut 
is  left  untouched  to  allow  a  loop  broad  enough  for  free 
manipulation  between  it  and  the  eyeball.  The  needle  is 
carried  over  to  the  opposite  side  of  the  cornea,  and  with 


its  point  directed  away  from  the  cornea  is  made  to  trans- 
fix the  tendinous  belly  of  the  other  lateral  muscle,  which 
is  secured  and  freed  from  its  attachment  to  the  eyeball. 
The  vertically  placed  muscles  are  dealt  with  in  a  similar 
manner.  The  four  recti  muscles  are  thus  freed  from 
their  attachments  to  the  globe,  and  each  pair  of  muscles 
secured  by  a  loose  sling,  that  can  be  ti^  the  moment 
this  becomes  necessary.  Working  in  between  the  broad 
loops  of  catgut,  attacned  to  the  ends  of  the  muscles  that 
are  held  apart  by  an  assistant,  the  eyeball  is  enucleated. 
The  cavity  previously  occupied  by  the  globe  is  thorough- 
ly cleansed  and  a  water-tight  glass  ball,  about  throe- 
fourths  the  size  of  the  normal  eye,  is  dropped  into 
place.  The  ends  of  the  lateral  recti  muscles,  which  are 
held  by  the  lower  and  first -placed  thread,  are  neatly 
trimmed  and  sutured  together.  The  same  is  done  with 
the  two  ends  of  the  vertical  straight  muscles.  The  cir- 
cular opening  made  by  the  cut  edges  of  the  conjunctiva 
is  made  into  a  lozenge  by  a  couple  of  horizontal  snips, 
and  is  carefully  brought  into  linear  apposition  by  a  s^es 
of  silk  threads.  The  operative  field  is  covered  by  a 
gauze  protective  bandage  upon  which  ice  compresses  are 
placed. " 

Judications  and  Contraindications. — An  articiflal  globe 
may  be  implanted  in  Tenon's  capsule  whenever  it  is  nec- 
essary to  remove  the  eyeball  completely,  except  in  cases 
of  malignant  disease,  sympathetic  ophUialmitis,  suppu- 
ration within  the  globe,  and  in  extreme  old  age. 

Complications. — These  are:  Hemorrhage,  orbital  cellu- 
litis, sympathetic  irritation,  tearing  out  of  the  stitches 
from  sloughing  with  escape  of  the  artificial  ball,  and  late 
cicatricial  contraction  of  the  orbital  tissues,  causing  ex- 
trusion of  the  ball.  Adol  ph  Bronner  has  lately  advocated 
the  insertion  of  a  glass  ball  with  a  hole  through  the  mid- 
dle, which  Is  covered  in  with  glass  so  as  to  keep  the  ball 
air-  and  water-ti^ht.  By  a  somewhat  elaborate  method 
of  stitches,  this  is  held  in,  and  he  claims  is  less  liable  to 
be  thrown  off  than  a  simple  globe. 

After-Treatment. — The  eye  should  be  dressed  with  a 
dry  antiseptic  dressing  and  both  eyes  bandaged.  Care 
should  be  taken  to  avoid  using  pressure  bandages.  If 
much  reaction  follows,  it  is  advisable  to  employ  an  ice 
bag  for  the  first  twenty-four  hours.  The  patient  should 
be  confined  to  bed  for  four  or  five  days. 

An  artificial  shell — the  ordinary  or  Snellen's— can  be 
inserted  at  the  expiration  of  a  month  or  six  weeks.  The 
cosmetic  result  is  apparently  no  better  than  that  which 
is  obtained  by  a  properly  performed  enucleation  and  the 
wearing  of  a  Snellen  reformed  eye. 

Implantation  of  a  Piece  of  Sponge  in  the  Orbit  after 
Enucleation. — This  procedure  has  been  suggested  by 
Claiborne,  of  New  York,  and  Belt,  of  Washington,  for 
the  purpose  of  gaining  a  more  prominent  stump  and  an 
improvement  in  adapting  prothesis.  The  method  has 
never  come  into  general  use  on  account  of  the  prolonged 
convalescence  and  the  late  results  being  no  better  than 
those  of  a  well- performed  enucleation. 

II.  Evisceration. — In  this  operation  the  cornea  and 
entire  contents  of  the  eyeball  are  removed,  the  sclera 
alone  remaining.  This  procedure  was  first  proposed  by 
Alfred  Graefe,  in  1884,  to  prevent  meningitis  after  the 
removal  of  eyes  affected  with  panophthalmitis. 

The  instruments  required  are  eye  speculum,  fixation 
forceps,  a  Graefe  or  Beer  knife,  strabismus  scissors,  sharp 
spoon,  needle-holder,  small  curved  needles,  catgut  and 
silk  sutures. 

0})eration.—AftiiT  general  amesthesia  the  speculum  is 
introduced  and  the  eyeball  steadied  by  grasping  with 
fixation  forceps  a  fold  of  conjunctiva  near  the  corneal 
margin.  The  eye  is  then  transfixed  just  back  of  the  cor- 
neal limbus  with  a  Beer  or  Graefe  cataract  knife,  which 
is  made  to  cut  its  way  out  at  the  upper  or  lower  sclero- 
corneal  border,  so  as  to  include  the  corneal  and  about  1 
mm.  of  the  scleral  margin  in  the  flap.  The  flap  is  now 
grasped  with  forceps  and  the  remainder  of  the  incision 
completed  with  scissors.  The  next  step  is  to  remove  the 
entire  contents  of  the  sclera,  great  care  being  taken  that 
nothing  is  left  behind,  especially  none  of  the  choroidal 
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Eyeball. 
Ejeball. 


(.  The  wound  being  kept  open  by  two  pairs  of  for- 
a  sharp  apoon-abap^  instrument,  grasping  its  edges 
10  mm.  apart,  is  pushed  between  tbe  choroid  and 
tic  aod  carried  sideways  and  deeper  in  order  to  de- 
hc  whole  contents  of  the  sclerotic,  if  possible  un- 


n. 

s  usually  impossible  to  eviscerate  the  contents  of 
lobe  as  a  whole.  They  must  be  removed  with 
sponges  grasped  by  forceps,  which  are  given  a  ro- 
lovenient.  until,  by  scraping  and  wiping,  the  inner 
e  of  the  sclera  is  made  perfectly  clean .  After  hemor- 
has  been  controlled,  the  cavity  should  be  irrigated 
)liysioIogic  salt  solution  and  the  edges  of  the  sclera 
tnjuDctiva  brought  together  bv  interrupted  silk  sut- 
If  preferred,  the  edges  may  be  united  by  means  of 
re  similar  to  the  gathering  string  which  draws  shut 
ceo  pouch~a  suture  sometimes  called  the  tobacco- 
suture,  or  the  purse-string  suture. 
}r(i,  of  Omaha,  whose  experience  In  evisceration 
'en  unusually  larce,  covering  over  one  hundred 
has  devised  the  following  method  of  operating:  A 
conjunctival  flap  is  first  turned  back  and  a  long 
onal  incision  made  through  the  sclera  Eviscera- 
performed  through  this  opening,  leaving  the  cor- 
act.  Gifford  claims  that  the  reaction  is  less  and 
imp  better  than  when  the  cornea  is  excised.  The 
brinks  to  a  mere  patch  on  the  anterior  surface  of 
mp. 

dressing  after  evisceration  should  be  a  light,  dry, 
tic  one.  The  patient  should  remain  in  bed  at  least 
five  davs  with  both  eyes  bandaged.  Cold  appli- 
should  be  used  for  a  day  or  two  to  keep  down  the 
1.  The  sutures  may  be  removed  in  from  three  to 
vs.  The  recovery  is  commonly  less  smooth  than 
tm  simple  enucleation,  and  considerable  pain  with 
and  swelling  of  the  surrounding  tissues  may  fol- 
?  operation.  The  operation  is  often  performed 
JO  inflammatory  process  is  already  high,  and  when 
ital  tissues  are  secondarily  involved.  No  cases  of 
itis  have  occurred.  Sloughing  of  the  sclera  has 
ted,  and  a  painful  stump  may  be  one  of  the  com- 
as. 

itiffns  for  Eoiteeration, — ^The  operation  having 
troduced  by  Alfred  Graefe  as  a  substitute  for 
tion  in  cases  of  panophthalmitis,  it  very  naturally 
1  that  this  affection  at  once  took  front  rank  as  an 
M\  for  evisceration.  Graefe  had  lost  two  patients 
from  meningitis  following  enucleation,  and  al- 
[  surgeons  in  Germany,  where  his  influence  was 
^  feared  to  enucleate  an  eye  during  the  height  of 
halmitis.  Mauthner  tells  us  that  this  feeling 
far  that  a  German  operator  even  excused  himself 
ng  enucleated  two  panophtbalmitic  eyes  with  the 
ilts,  because  he  did  not  know  at  the  time  what 
ad  said  on  this  point.  Writing  in  1878,  Mauth- 
hically  describes  his  own  feelings  on  the  subject 
ally,"  he  says,  **I  stand  in  awe  of  Graefe's  advice 
operate  if  the  panophthalmitis  is  distinctly  pro- 
I  have  never  enucleated  an  eye  under  such 
ances.  and  I  doubt  if  I  shall  ever  make  up  my 
(io  so.  The  terrible  apparition  in  von  Graefe 's 
presses  me  so  deeply  that  at  the  very  sight  of  an 
state  of  panophthalmitis,  and  the  thought  of 
II fC  it,  tbe  dread  of  a  fatal  result  is  conjured  up 
p." 

thstanding  his  feara,  Mauthner  apparently  had 
ve  doubts  regarding  the  justifiability  of  abstain- 
operatioD,  and  allowing  suppuration  within  the 
3  ecu tinue  without  interference.  Meantime,  the 
i>cu lists,  under  the  leadership  of  Critchett,  con- 
»  enucleate  during  panophthalmitis  as  compla- 
thou  eh  Graefe  had  never  warned  against  it,  and 
<icussiD^  a  fatal  case  reported  by  Nettleship  in 
1  that  this  was  the  first  fatal  occurrence  among 
(lousand  enucleations  done  at  Moorfield  Oph> 
Hospital.  American  ophthalmologists  have 
t\  much  attention  to  panophthalmitis  as  a  con- 
Jou  for  enucleation,  and  Koyes,  in  a  paper  read 


before  the  American  Ophthalmological  Society  in  1889, 
on  ^Enucleation  during  Panophthalmitis,''  says:  *^We 
are  certainly  justified  in  performing  the  operation  not- 
withstanding the  warnings  and  alarming  declarations  of 
Prof.  Alfred  Graefe." 

Although  the  risk  of  a  fatal  termination  after  enucle- 
ation during  panophthalmitis  is  so  small  that  the  opera- 
tion may  be  performed  almost  with  impunity,  there  can 
be  no  doubt  that  when  the  purulent  inflammation  has 
extended  to  the  orbital  tissues  evisceration  is  the  safer 
plan.  Staphvlomas  of  the  cornea,  especially  when  they 
occur  in  chilaren,  are  well  suited  to  evisceration.  Pain- 
ful, blind,  glaucomatous  eves,  or  eyes  blind  from  chronic, 
non-traumatic  iridocyclitis,  may  also  be  safely  evisce- 
rated. This  operation  will  also  be  indicated  in  the  cases 
of  eyes  injured  in  the  anterior  portion  of  the  globe, 
when  all  thought  of  recovery  under  conservative  treat- 
ment has  been  abandoned  within  two  weeks  of  the  time 
of  injury. 

CaniraindieaiwM, — These  are  malignant  disease,  sym- 
pathetic inflammation,  sympathetic  Irritation,  phthisis 
bulbi,  ossified  choroid,  and  foreign  bodies  penetrating 
the  orbit. 

The  BekUion  of  Simple  EvMceration  to  the  Wearing  of 
an  ArtiilGial  Sje, — A  Snellen  artificial  eye  may  be  in- 
serted auring  the  third  or  fourth  week.  The  ultimate 
cosmetic  effect  is  no  better  than,  and  in  some  cases  not 
so  good  as,  that  obtained  after  enucleation  performed 
according  to  modem  technique. 

Evisceration  of  the  Eyeball,  with  Insertion  of 
AN  Artificial  Vitreous;  Mules'  Operation.— Mr. 
Mules,  of  Manchester,  England,  in  1886,  modified  the 
operation  of  simple  evisceration  by  the  introduction  of  a 
glass  ball  into  the  cavity  of  the  sclera.  The  operation  is 
performed  as  follows:  After  general  aniesthesia  a  stop 
speculum  is  introduced  and  the  conjunctiva  freed  all 
around  from  the  corneal  margin  and  dissected  back  as 
far  as  the  equator  of  the  eyeball,  without  disturbing  the 
relations  of  the  muscles.  The  cornea  and  1  mm.  of  the 
scleral  margin  are  then  removed  in  the  manner  described 
under  evisceration.  A  triangular  portion  of  the  sclera, 
above  and  below,  should  also  be  removed  to  facilitate 
the  introduction  of  the  artificial  vitreous,  and  in  order 
that  the  coaptation  of  scleral  edges  over  the  same  may 
be  perfect.  Next,  the  contents  of  the  globe  should  be 
removed  in  the  manner  described  under  simple  eviscera- 
tion, and  all  hemorrhage  arrested  by  packing  the  scleral 
cavity  with  dry  sterile  gauze,  or  gauze  so&ed  in  hot 
sterile  water.  The  next  step  is  Qie  introduction  of  a 
thoroughly  sterilized  artificial  vitreous,  usually  of  glass 
or  gold.  A  sphere  of  such  size  that  it  can  be  easily  in- 
serted within  the  scleral  cavity  is  selected.  The  intro- 
duction of  the  sphere  is  best  effected  by  means  of  a 
special  instrument  designed  for  the  purpose  by  Mr. 
Mules.  The  margins  of  the  scleral  openine  are  then 
united  vertically  by  means  of  interrupted  silk  sutures, 
and  the  conjunctival  opening  is  closed  by  another  line  of 
sutures  placed  at  right  angles  to  the  sclerotic  line  of  clos- 
ure. The  greatest  care  must  be  observed  to  secure  abso- 
lute asepsis  during  the  operation  and  at  all  subsequent 
dressings.  A  bandage  which  does  not  make  much  press- 
ure should  be  adjusted  over  a  dry  antiseptic  dressing. 
The  fellow -eye  should  also  be  bandaged  and,  unless  for 
special  indications,  the  dressing  should  not  be  removed 
for  forty -eight  hours.  Should  there  be  decided  reaction, 
iced  compresses  should  be  applied.  Tbe  patient  should 
be  kept  in  bed  for  three  or  four  days  and  both  eyes  ban* 
da^ed  until  there  is  firm  imion  of  the  wound.  The  super- 
ficial sutures  should  be  removed  on  the  third  day,  the 
scleral  suture  remaining  permanently. 

Some  surgeons  perform  the  operation  according  to  a 
different  technique  from  that  described  above.  Gifford 
eviscerates  through  a  horizontal  incision  in  the  sclerotic 
according  to  his  special  method  previously  described,  and 
implants  the  artificial  globe  through  this  opening  with- 
out removing  the  cornea.  Some  operatora  close  the 
sclerotic  and  conjunctival  wounds  with  the  same  sut- 
ures. 
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-eswaa  dlminlabed.  Most  of  the  cbanges  were  in  the 
nnd  division  of  the  nerre.     There  was  also  atrophy  of 

i|(%ending  root  of  the  trigeminUB  and  of  the  Bubstan- 
fF/TU^net.  HcDdel  believed  that  the  fadsl  atrophy 
(diiP  to  the  proliferative  intefstilial  neuritis  of  the  tn- 
liouB.    Id  this  ease  there  waa  ateo  ao  atrophy  aSecting 

left  upper  extremity  and  some  of  the  muscles  of  the 
iitiicr  and  buk.  To  acccuot  for  this  Mendel  found 
ntrrstitfal  oeurltii  of  the  musculo  spiral  nerve  and  a 
JDtiiioa  In  size  and  number  of  the  cells  of  the  anterior 
I  r.f  tlie  cord  at  the  level  of  the  fifth  cervical  nerve. 
he  ftDleci'deDt  neuralgias  of  the  lif  tb  nerve  point  to 
M  the  site  of  the  lesion.  But  bow  many  severe  neu- 
iusof  tills  Derve  have  we  DOt  seen  with  no  Hubsequeot 
|ih,r?    Sectioti  of  tbo  posterior  root  of  the  trigeminus 

l>eatlfrided  by  unilateral  atrophy  of  tbe  muscles  of 
'ace,  tongue,  and  bones  of  the  face,  and  clungBS  in 
sniuuni  and  color  of  the  hair.  Operations  on  tbe 
erian  ganglion  have  been  said  to  be  unattended  by 
lie  changes  in  the  skin, 
licr  autopsies  in  patients  showing  facial  atrophy 

Nliown  other  lesions  which  take  them  out  of  tbe 
p  of  cases  DOW  under  discussion.    Such  was  Qr&ff 's 

wtifcb  showed  on  autopsy  a  progrcBSive  muscular 
liy,  and  tlist  of  JoUv  and  Recklinghausen,  In  which 
oitnd  a  disseTDlnatea  sclerosis  of  the  brain. 
iiPTOMs, — PatientB  wbo  develop  facial  hemiatrophy 
It  present  themselves  to  tbe  physician  complaining 
leuralgia  In  the  distribution  of  the  trigeminal  nerve. 

this  has  lasted  for  several  weeks  or  months  tbe 
ml  symptom  of  the  syndrome  appears.  This  con- 
n  an  atrophy  commencing  in  the  skin  of  tbe  face. 

appea:^  on  tbe  face  a  whitish  spot  which  may  soou 
lowed  by  other  similar  spots.  These  may  extend 
.hey  cover  half  of  the  face,  or  may  be  limited  to  a 
area.  Oraduall^  these  areas  change  in  color  to  a 
'ish-brown,  while  the  skin  becomes  thin  and 
,-Kirciched  over  tbesubcutaueous  tissues.  Theex- 
:  the  atrophy  may  vary  to  a  considerable  degree. 
lold-Treu  indicates  the  varieties  in  his  attempt  to 
V  them;  (a)  Typical  cases  involvitig  one-half  of 
7c.  (b)  Incomplete  cases  involving  a  portion  of 
le  of  the  face,  (e)  Double  cases  mvolring  both 
f  tbe  face,  (d)  Cases  in  which  other  parts  of  the 
cleof  the  body  are  involved.  Followmg  the  atro- 
the  sliin  there  is  a  falling  away  of  the  uuderlylng 
Tlie  fat  m^  totally  disappear,  but  at  times  is 
be  replaced  after  the  atrophic  process  has  come  to 
iatill.  The  frontal,  malar,  upper  and  lower  jaw 
lay  atrophy.  The  muscles  supplied  by  the  fifth 
i-comc  very  thin,  but  their  electrical  reactions  re- 
irmnl  and  their  function  is  not  wholly  destroyed, 

much  weakened.  The  nasal  cartiUgea  usiully 
less  frequently  tbe  auricle  is  invoiveoT  The  hair 
icatl.  eyebrow,  and  beard  may  change  color,  be- 
liD,  or  fall  out  altogether  on  the  aflected  side. 
ailsof  the  skin  are  usually  unaffected,  but  anidro- 

bcc-n  noted  as  well  as  diminished  lachrymal 
1.  The  blood-vessels  may  show  through  the 
cd  skiD,  marking  It  with  an  underlying  network, 
Kuc  aud  gums  are  frequently  atrophied  on  the 
"side.      The  tightening  of  tbe  skin  may  Interfere 

movements  of  tbe  jaw.  In  the  one  case  which 
iserved  tbe  mouth  was  drawn  to  the  normal  side 
h-cractlon  of  the  healthy  muscles.  Taate,  touch, 
■lectricnl  reaction  are  usually  normal,  even  in  the 
iilf  of  tbe  tongue.  The  trigeminal  pain  is  occa' 
iissocfsted  wflh  Hpaamodic  contractions  of  the 
iir  ^rltb  fibrillary  twitcblngs.    As  the  atrophy 

tbe  pain  usually  subsides.  There  may  be  par- 
or  flpota  of  hyperesthesia  (probably  due  to 
of  tbe  skin).  Anssthesia  and  changes  in  the 
ire  flense  are  exceedingly  rare.    Tbe  muscles 

by  tbe  seventh  nerve  are  usually  unaffected, 
dHs  a  case  In  which  the  hearing  waa  affected, 
<>u  nccouDt  of  an  atrophy  of  the  tympanum. 
il    may    be  contracted:  or,  as  In  Mailhouse's 

be  dilated  and  f^  to  react  to  light  or  accom- 

'OL.  vin.— an 


modation.      Tbe  eyeball   on  the  affected   side  appears 
prominent  on  account  of  the  atrophy  of  the  surrounding 

Course  and  Phoo nobis. —The  disease  Is  Insidious  in 
its  origin  and  slow  in  its  development.  It  may  continue 
to  advance  for  two  or  three  years,  but  all  the  cases  ter- 


rio.  ai88.— Facial  HemlalrDpli!  pDllowlDg  _  _ 

NInetecD  Yean  Old.    <At(er  Huuius.i 

minate  spontaneuusly.  the  majority  at  the  end  of  one 
year,  leaving  an  area  of  atrophy  from  which  recovery  is 
unknown.  At  the  beginning  one  cannot  predict  the  ex- 
tent or  duration  of  the  atrophic  process;  ft  may  involve 
a  narrow  furrow  only,  or  half  of  tbe  face,  or  even  both 
sides  of  the  face.  As  a  rule  a  long  and  severe  antecedent 
neuralgia  suggests  a  less  favorable  prognosis,  A  cure  or 
even  an  improvement  in  tbe  atrophied  parts  ia  almost 
unknown,  though  some  competent  observers  have  claimMl 
that  tn  a  few  cases  the  face  has  tilled  out  to  a  moderate 
degree;  this  was  probably  due  to  an  Increase  in  the  fat. 
To  tbe  patient,  however,  cessation  of  tbe  pain  and  mus- 
cular cramps  is  an  improvement. 

DiAONOBis  as  a  rule  Is  not  difficult.  The  points  par- 
ticularly to  be  home  In  mind  are  that  the  disease  is  an 
acquired  one,  developing  before  the  thirtieth  year. 
There  Is  a  change  in  the  color  of  the  skin  fallowed  by 
atrophy ;  the  muscles  usually  affected  are  those  supplied 
by  the  fifth  nerve.  Congenital  asymmetry  and  forms  of 
degeneracy  should  be  easily  differentiated.  Confusion 
in  cases  of  hemiplegia  and  tbe  roalnutrllion  of  sympa- 
thetic paralysis  Is  hardly  possible.  In  Bell's  palsy  the 
muscles  supplied  by  the  seventh  nerve  only  are  affected. 
In  U)ese  muscles  there  is  a  reaction  of  degeneration  to  the 
electric  current,  and  tissues  other  than  muscular  are 
not  involved.  In  tbe  type  of  progressive  muscular  atro- 
phy which  Qrst  involves  the  face,  the  muscles  alone 
atrophy:  the  skin,  connective  tissue,  and  bone  are  not 
affected.  This  disease,  moreover,  is  progreHsive,  and 
hiter  other  parts  of  tbe  body  are  involv^.  Atypical 
cases  of  scleroderma  may  be  confounded  with  facial 
hemiatrophy.  Tbe  skin  of  scleroderma  Is  usually  harsh 
and  Inflltrated,  while  that  of  facial  hemiatrophy  is 
thinned, 

Theatuknt, — At  the  present  time  we  know  of  do 
that  will  limit  the  course  of  the  disease,     Neu- 


Blectridty  and  massage  appear  to  have  no  influence  on 
tbe  course  of  the  disease  or  in  restoring  the  atrophied  tis- 
sues. Ko  drugs  which  have  been  tried  have  been  proved 
of  benefit  excepting  In  so  far  that  they  control  the  neu- 
pains  ana  muscular  spasm,     Sachs  suggests  thy- 
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i  extract.    The  value  of  this,  as  far  aa  I 
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9  the  miteml  of  the  latter  put  of  the  stage  of  tlie      present     From  these  at  a  later  period  Tarioua  Btruct- 

tn  tbat  tbere  is  an  earlj  and  precodoiu  development      ures  arise.      From   the   epithelial    layer  develop   the 

of  the  chorion  and  |  epidermis  of  the  sliia  and  Its  appendaKes,  such  as  hain. 


■.  ebon.  In  the  Toung-  Fio.  MU.-Pelari'  Earty  Ovum.  (Enlarged  abont  as  dlaineMri.)  P.B.,  Dlartne  epIthBlluni;  Btl... 
1  ovum  the  so-called  !S*"  °'  '*°°3l-  '^"'*;  ^W"»  retUat,:  O.P.  "Gewempm" ;  Dr.,  ui«ine  jlanda:  n.Z..  de- 
ruu-y  germ  layers  are        ^^^i^af^^^^'^T^""^'  ^-*-«»«>«>nm8  embrra;  «.(li^  wood-v* 
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niuuUi  uivit}-  cwuipuiiimu*  vfib  Uw  tilMi7DB.  Bj  Ibe 
tw<»itJ''tiriK  day  tiu:  liiuti  budt  Spptar  (aee  Fif.  514S). 
iiilenutll  V  Uw  itatn  ie  onlvfod  bm  Ukes  tbe  fonn  of  mn 
S-«lwpt9a  tuU:.    Fruiu  Ute  iwrU  DOw  arite  Are  p«in  of 


nu.  BI(M.  Kflibnii  Lr..  J.tmin.  Uiii|.  (Entuwd  *t»ul  19  diunp- 
lrn.liiM,  Aiiinlim:iiii,aiiillli>TTi«|«ulti;  /I,  bellrftalk;  h.  beut; 
LI.  InwifT  ■Ml  VU  uvf^  lliiilii  r.  yolk-aai'.    (Hb.) 

ATtfiiiw  wlid'lt  jMXN  lliniiiKli  'hi'  llv).  palm  of  gill  arches, 
JiiliiliiK  111!  Ihi-  ilcinutl  Htilo  nt  Uiii  plmrynx  Into  the  rom- 
iiiiiii  iliinukl  ikiii'lH. 

liy  " urniwlHjt  ijf  Ihr-  nltjulmicnl  of  th('  yolk  wic 

iniiw  <if  lln-  pi'liiiltlvi'  Kill  linH  iH'iiii  tiikliil  iiJT.  sti  Hint 
liiiw  Ihf  fiin'itiil,  iiiIiIkuI.  umt  litiiilKUl  Hrc  In  In-  dlstiii- 
KIiIhIhiI.     Ill  III!'  riiri-Kul  nin  iilrciuly  he  ituuii'  out  tin- 

plinryiix   Willi  IIN  iHvorllriilit,  lli witihiitriii.  iiiiil  the 

Hiiiiiiiu-h.  or  ihi' plmrviiKi'iLl  rllvrrMi-utit  lliiri'  im- four 
IMini  of  K<II  )>'"'k.>tH  nirr'-HpoiiilliiK  to  I  In'  kIII  cli'ftH  on 
the  iixtiTisiil  Miirfiii'i'  iiii.t  m'lULnilnl  from  llii-  kIII  I'li'ftd  hv 
H  tlilii  iiii'iiilinitir.  Till'  cllvi-rllc'iiliLiii  for  Ihi-  ri'HnJnitorv 
1r>ii-l  liiM  lii'Kiiri  I<i  liiiil  In>iii  tlm  ii'«.pliiiKiiH.  Thi-  Ilr^:! 
Wlntlloii  of  IliK  Uiii«ir.i>iHl  irii.'lini  l»  fi.un.l  In  -nnhrvoH 
(if  ulioiil  11.2  mill.  Ill  IkiihiIi  111  Uir'  roiiii  i.rn  criKivi'.  hit- 
piilliiiitiary  Kroovf,  iilmiK  iik.hi  „t  Hi,-  vniiiiil  Kiiifn.'.'  of 
|1h>  ii-MipliiiKIIH.  l>iltiliK  till'  I'lnlirt  nmil  utiip'  lliis  ^roovf 
ihviwilHCHtMK-liillv  tiiwiinl  llii-  Hliihliirli,  tvliiTi'  ll  niilH  in  n 
a  niuiiilcif  pniji-i'lliiii,  nlilili  li'MitlliniH  iiml  k'Ivi'h  oIT 
ttmiK-ht>>i.  Tlii'M',  liv  ri'piNili'il  Iiiumi'IiImk,  ^Iv  I'Isi'  10  ili>' 
VHrhnu  HJ/ttl  liriinclil  niul  IIik  '■■•IiIii'IIiiI  poi'iiKii  »f  ilu' 
Ihukh.  The  piilninimry  iinioM-  Knulinillv  I « ion  us  i-oii 
"trk-htl  i>n  from  Ihf  ii-wiiiIuikiih  in  foi m  Oif  tmrlii-n     \i 

tiM-  U|>|H-ri:lll).  llllWI-ViT,  il  ri'llllllnn  op.'ii  Imn  Mir  oUal  \  li\. 
mllwrvKluaofthKfoiirllilirniii'liliilillt.'rlli'iiliiiii  tol\>rtii 
tlK-  K'otl»-  Thi>  iiiiilKUt  Klvi'H  rl«i'  in  llii>  hhihII  liiIriilMi- 
aiul  to  H  iKiTtiim  i.rihc  1iirK<'  liilciiliif,  hiini  ll  liini- 
lakkiti  dlvrrtkulit  wlilili  n\\i'  liw  to  lilt'  llv.r  iioil  |iiiti 
»■«■■*.  Thf  hiiKlKUt  (tlvi'H  rW  to  iIk'  ivnI  i-f  ili,>  lurn.-  in 
Uiuiuti  (Uiil  to  (Ihi  rcctiiMi. 

Tllu  prituitivt'  im<Kt'iilt«l  NVHti'in  liimniiiHin'.'.l  hh  lvvi> 
luuKlWdluariOgtMptuJwlluK  Into  ilic  iirUii  iiU'hk  lu 


doml  -wall,  one  at  either  side  of  the  median  Uue  fn  the 
posterior  halt  of  the  embijo.  This  Hdge  cxintaiiu  the 
Wolffian  duct,  the  pronephroa  with  Its  two  tubules  and 
rudimentary  glomeruli.  The  Wolffian  duct,  which  is  the 
first  to  appear,  develops  from  the  mesenclivme,  and  ex- 
tends from  the  heart  region  to  the  cloaca,  doon  after  the 
Don -functional  proncpEroe  is  formed,  the  meflonephros 
begian  to  develop  and  Its  tubules  Join  the  Wolffian  duct. 
The  mcsonephroB  Is  a  much  more  important  structtire 
than  the  pronephros,  and  we  shall  consider  it  again  later. 
The  bogiuning  of  the  MQllerian  duct  is  also  present  at 
this  stage. 

During  the  fourth  week  growth  is  relatlvelj  more  ac- 
tive than  at  any  other  time,  except  during  the  verj  early 
stages  of  the  first  week  or  ten  days.  The  embryo  about 
doubles  in  length,  and  attains  a  length  by  the  end  of  this 
week  of  about  6  or  7  mm.  During  the  drst  part  of  the 
week  the  embryo  becomes  very  much  flexed,  bo  much  so 
that  the  head  and  tail  nearly  touch.  The  brain  veddes 
are  better  developed,  as  are  also  the  gill  cleftsand  arches, 
the  eyes,  ears,  and  nasal  pits.  The  heart,  which  Is  much 
enlarged,  lies  In  the  cervical  region,  near  the  mouth,  and 
produces  with  the  liver,  which  is  now  of  considerable  size, 
a  large  ventral  bulge.  The  simple  tubular  heart  with  Ita 
single  cavity  Is  rapidly  changinginto  a  complicated  four- 
chambered  structure  with  imperfect  partitions.  By  the 
end  of  the  fourth  week  (see  Fig.  51^)  the  anterior  en- 
larged portion  of  the  head  has  become  bentat  right  angles 
to  the  main  axis  of  the  body.  From  the  first  gill  arch  a 
nmxillary  process  is  developing  which  will  ultimately 
fonnaportion  of  the  upper  jaw.  From  the  main  portion 
of  thearch  will  form  the  lower  jaw.  The  limb  buas  hare 
increased  in  size.  The  arm  bud  projects  from  the  cer- 
vical region  and  the  leg  bud  from  the  lumbar  region. 
The  yolk  sac  is  very  small  and  the  amniotic  sac  Is  much 
enlarged.  During  the  early  part  of  the  fourth  week  tbe 
Inteatmal  tube,  composed  of  its  several  characteristic  seg- 
ments, lies  in  the  sagittal  plane  attached  to  the  dorsal 


place,  the  intestine  lengthens,  and  becomes  coiled  and 

The  nerves  have  begun  to  grow  from  the  medullarj 
tube  or  central  nervous  system  into  the  mesenchyme. 
Plexuses  are  forming,  but  the  nerves  are  not  attached  to 
their  eud-organs.  There  are  now  thirty-elght  primitive 
segments  or  myotomes  which  have  been  formed  from  tbe 
mi'sencbyme  lateral  to  the  spinal  axis.  Huacle  fibres  are 
begiiming  to  differentiate  from  the  cells  of  theae  seg- 
inentH,  Their  venlral  ends  hsve  begun  lo  grow  into  Ibe 
primilive  abdominal  wall  formed  by  the  growing  around 
of  Ihe  anmion.  Condensed  mesenchyme  marks  portions 
of  the  vertebral  column.  In  the  arm  bud  the  mesen- 
ebyme  is  beglnuiug  to  differentiate  to  form  the  skeletal 
(life  of  condensed  mesenchyme.  The  Wolffian  ridge  has 
iiiereit^ed  in  size  and  tbe  MQllerian  duct  is  now  formed 
and  runs  i^rallel  with  the  Wolffian  duct.  A  diverticu- 
lum from  ibe  lower  end  of  tbe  Wolffian  duet  near  Ibe 
cloaca  iiuiicatcs  Ilie  bcginuiDg  of  the  permanent  kidney 
and  it!"  duct,  the  ureter.  On  the  Wolffian  ridges  ute  also 
sit'i)  the  tlrsl  tmces  of  the  sexual  glands,  but  they  are  in- 
dilTcivnt  in  type,  and  not  until  the  fifth  week  can  sex  be 
deierminml  t>v  microscopical  examination. 

Ily  tbe  mhldle  of  the  fifth  week  the  embryo  is  9  mm. 
in  liniilh.  The  amnioiic  sac  is  now  so  much  enlarged 
lliitt  it  is  everywhere  in  contact  with  the  chorion.  A 
true  umbilicnl  coni  of  some  length  has  developed  by  the 
ent'1>»nn'  of  the  entire  Ih-IIv  swk  and  yolk  stalk  w'ithin 
n  (ulmlar  prvUmgation  of  the  crabrvonic  ectoderm  aod 
si<ni:i1ik'  niescilerni  of  the  embryo.  The  embironic  ecto- 
ili-rm  (It  Ilic  end  of  tbe  ii^rd  is  iimtinuous  with  the  extra 
i-nilirvnnic  ivtiiicrni  of  Ilie  amnion,  and  Ihe  somatic  meso- 
ilirin'ivjth  tliai  of  the  amnion,  which  is  in  contact  with 
Ili;il  >'f  (lie  I'liorion.  So.  strictly  speaking,  tbe  umbilical 
i-i.fl  is  !i  )iort'ion  of  tlie  embryo,  the  amnion  having  been 
c.ttri.il  farther  and  farther  from  the  umbilicus  by  eiteo- 
!tion  ot  ihe  cmbTyimioectotlerm.  The  head  is  as  large  as 
Ilu-  rt'iil  of  tlH*  Iwdy.  and  bent  at  right  angles  to  iL    Ita 
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Fcetna* 

GljCAlltlSDl* 


Jssimusdorei  from  the  lower  cervicaL  The  path  of  the 
rvc  from  it«  exit  at  the  hitervertebral  foramen  to  its 
int  of  entrance  into  the  muscle  indicates  the  path  the 
grating  muscle  has  taken,  while  the  branching  within 
;  mujscTc  prol»bly  Indicates  the  direction  in  which  the 
iscle  has  increased  in  size. 

During  the  embryonal  stage  the  yolk  sac  has  dimin- 
ed  to  an  organ  of  relatively  small  size  and  importance, 
lile  the  central  nervous  system,  with  its  greatly  en- 
ged  anterior  end,  the  brain»  giving  to  the  head  its 
tat  prominence,  becomes  ^e  predominating  feature  of 
embyo.  The  head  throughout  most  of  Uiis  stage  is 
lut  equal  in  bulk  to  the  rest  of  the  body  of  the  em- 


0. 


Mai  Stage.— In  an  embyro  seven  weeks  old  and  20 
I.  long  the  early  fcetal  features  are  fairly  well  marked. 
^  head  is  nearly  erect.  The  fusion  of  the  maxillary 
nasal  processes  is  proceeding  rapidly  to  form  the 
)er  jaw,  and  the  nasal  pits  have  approached  nearer  to 
median  line.  Failure  of  fusion  between  these  proc- 
s  gives  rise  to  the  various  forms  of  cleft  palate  and 
;]ip.  The  arms  and  legs  are  much  elon^ted,  and 
y  the  three  segments  seen  in  adults.  Fmgers  and 
are  also  to  be  distinguished.  Practically  every  mus- 
)f  the  body  can  now  be  recognized,  and  has  also  its 
e  supply  (see  Fig.  5152).  Most  of  the  skeletal  ele- 
ts  are  present  in  cartilage.  Portions  of  the  skull, 
ever,  are  never  so  represented,  but  ossification  takes 
Q  directly  from  the  condensed  mesenchyme.  The 
have  extended  nearly  to  the  mid-ventral  line.  The 
icic  and  abdominal  muscles  have  likewise  pushed 
ler  out  into  the  ventral  wall  of  the  body. 
'  the  end  of  the  second  month  the  permanent  kidney 
iriy  well  formed  and  the  Wolffian  body,  which  so 
1  the  life  of  the  embryo  has  performed  the  function 
excretory  organ,  begms  to  lose  its  importance.  All 
the  middle  portion,  which  later  forms  the  sexual 
i,  atrophies.  Its  duct  in  the  male  forms  the  vas 
ens,  in  the  female  degenerates,  while  in  the  female 
[Qllenan  ducts  form  the  Fallopian  tubes  and  uterus, 
Q  tlie  male  degenerate.  Thus  by  the  end  of  the  sec- 
non th  most  of  the  organs  which  are  found  in  the 
are  formed.  The  main  processes  which  now  take 
until  birth  are  the  growth  and  shifting  about  of 
organs. 

i  third  month  establishes  the  human  form,  although 
>ad  still  unduly  predominates.  The  limbs  have  ac- 
i  their  definite  shape,  and  the  imperfect  nails  are 
It  on  both  fingers  and  toes.  The  external  organs  of 
ition  become  definitely  differentiated,  although 
tiake  their  appearance  several  weeks  earlier, 
he  female  the  genital  tubercle  remains  much  less 
»ped  to  form  the  clitoris.  The  genital  furrow  re- 
open to  form  the  vestibule  and  the  genital  swell- 
je  labia  majora.  The  prepuce  and  labia  minora 
ping  from  the  genital  folds,  lie  at  either  side  of  the 
1  sinus.  The  genital  swellings  in  the  male  when 
eveJop  into  the  scrotum  have  layers  identical  with 
of  the  abdominal  wall,  as  seen  in  the  following 


ment, 

iciul  fascia. 

al  oblique  muscle. 

l1  oblique  muscle. 

ersalis  muscle. 

eum. 


Scrotum, 

Integument. 
Dartoa. 

Intercolumnar  fascia. 
Cremasteric. 
Infundibuliform  fascia. 
Tunica  vaginalis. 


tunica  vaginalis  lines  the  sac,  communicating 
vith  tbe  peritoneal  cavity;  and  into  this  sac  later 
iclo  descends.    The  anterior  end  of  the  ureter  now 

the  neighborhood  of  the  suprarenal  where  it  ends 
kidney,  which  consists  of  about  eighteen  lobes, 
I'lioli  ^roup  of  tubules  connected  with  the  ureter. 
Iiulation  persista  until  after  birth.  The  supra- 
\f>w  fit  caplike  over  the  anterior  end  of  the  kidney. 

end  of  the  month  the  foetus  weighs  about  120 


gm.  (8i  ounces),  and  measures  about  6  cm.  (3  inches)  in 
length. 

During  the  fourth  month  hairs  devoid  of  pigment  ap- 
pear on  the  scalp  and  other  parts  of  the  body,  whicJi 
is  now  covered  with  firmer  skin  of  a  rosy  hue.  The  eye- 
lids, nostrils,  and  lips  are  dosed.  The  anus  opens,  and 
the  coils  of  intestine,  which  before  extended  into  the  um- 
bilical cord,  now  lie  entirely  within  the  abdominal  cavity. 
The  point  of  emergence  of  the  umbilical  cord  lies  low 
down  close  to  the  pubes.  The  head  forms  about  one- 
fourth  of  the  entire  body.  The  bones  of  the  skull  while 
ossifying  are  still  widely  separated.  The  sexual  distinc- 
tions of  the  external  genital  organs  are  well  defined.  By 
the  end  of  this  month  the  foetus  weighs  about  280  gm. 
(7i  ounces),  and  measures  about  10  cm.  (4^  inches)  in 
length. 

Durinff  the  fifth  month  the  lower  extremities  become 
longer  than  the  arms,  nails  are  well  formed,  and  hairs 
are  more  plentiful,  but  devoid  of  color.  The  foetal 
movements  are  distinctly  felt  by  the  mother.  The  su- 
doriparous glands  arise  during  this  month  as  solid  cylin- 
drical outgrowths  from  the  primary  ridges  of  the  epider- 
mis into  the  dermis.  Later  they  become  coiled  and  a 
lumen  appears.  The  heart  and  liver  share  with  the  head 
in  the  undue  preponderance  which  these  parts  present. 
At  the  end  of  this  month  the  foBtus  measures  20  cm.  (8 
inches)  in  length,  and  weighs  about  500  gm.  (1  pound). 

During  the  sixth  month  the  surface  presents  many 
wrinkles  and  is  of  a  dirty  reddish  hue ;  the  sebaceous 
coating,  the  vemix  caseosa,  begins  to  appear.  This 
whitish  substance  is  composed  of  shed  surface  epithe- 
lium, mingled  with  the  secretions  of  the  sebaceous 
glands;  its  primai'v  function  seems  to  be  the  protection 
of  the  Integument  from  maceration  by  the  anmiotic  fluid. 
The  eyebrows  and  eyelashes  begin  to  ^row.  The  length 
of  the  foetus  by  the  end  of  this  mouth  is  about  80  cm.  (12 
inches),  and  its  weight  about  1,000  ^m.  (2  pounds). 

Tlie  Seventh  Month. — The  formation  of  fat  causes  an 
appearance  of  greater  plumpness,  although  the  surface  is 
still  somewhat  wrinkled.  The  hairs  are  longer,  about  5 
mm.  in  length.  The  eyelids  are  now  permanently  open. 
The  liver  is  still  relatively  large;  the  testicles  have  de- 
scended as  far  as,  or  even  into,  &e  inguinal  canals.  Chil- 
dren born  at  the  end  of  this  month  may  live.  The  foetus 
measures  at  the  end  of  this  period  about  87  cm.  long  (16 
inches),  and  weighs  about  1,500  ^m.  (3  pounds). 

T?i6  Eighth  Month. — This  ana  the  ninth  month  com- 
plete the  foetal  period.  The  chief  changes  are  great  in- 
crease in  weight,  as  by  the  end  of  the  eighth  month  the 
foetus  weighs  from  2  to  2.5  kgm.  (4  to  5  pounds)  and 
measures  about  42  cm.  in  length.  The  scalp  is  well  sup- 
plied with  hair,  and  the  finger  nails  almost  reach  the  fin- 
ger tips.  The  lanugo  or  embryonal  down  begins  to 
disappear.  The  subcutaneous  fat  has  increased  con- 
siderably, giving  a  more  rounded  form  to  the  body. 

Tlie  Ninth  Month. — During  this  month  there  is  a  rela- 
tively large  increase  in  weight,  from  2  to  2.5  kgm.  to 
about  8  or  8.5  kgm.  (6  to  7  pounds),  while  the  increase  in 
length  is  only  from  about  42  to  50  cm.  (20  inches).  The 
skin  is  less  highly  colored  and  the  lanugo  has  almost  en- 
tirely disappeared.  The  testicles  have  descended  into 
the  scrotum ;  in  the  female  the  labia  majora  are  in  con- 
tact. Centres  of  ossification  usually  appear  in  the  epiph- 
ysis at  the  lower  end '  of  tlie  femur,  and  often  in  the 
upper  epiphyses  of  the  tibia  and  humerus. 

Warren  Harmon  Lewis. 

GIGANTISM,  GENERAL.— The  word  giant  is  derived 
from  the  Middle  English  ^'geant,''  the  equivalent  of  the 
French  "geant,"  which  may  be  traced  back  to  the  Greek 
yiyaq. 

Very  early  in  the  world's  history  we  meet  with  refer- 
ences to  huge  beings  of  supernatural  strength.  Even 
before  the  flood,  in  the  story  of  Noah,  we  are  informed 
that  "there  we^  giants  in  the  land  in  those  days,''  and 
there  are  stray  allusions  to  giants,  Emmim  and  Anakim, 
in  the  accounts  of  the  eany  Jewish  conquests,  in  the 
sight  of  whom  the  people  were  **as  grasshoppers,*'  to  use 
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8,  regarded  by  some  as  fonns  of  gigantism,  in  which 
excess  is  numerical,  as,  for  example,  polydactylism, 
ssory  ribs  and  vertebne,  and  supernumerary  organs. 
igantism.  or  macrogenesy,  is  comparatively  rare  as  a 
genital  anomalv.  Fuchs*  in  the  extensive  material 
lie  Lying-in  Hospital  at  Kiel  found  the  average 
:ht  of  the  new-born  child  at  full  term  to  be  from  8  to 
^.,  figures  which  agree  accurately  with  those  given 
'homa.  This  limit  was  not  often  passed,  and  a  body 
bt  of  5  kgm.  (11  pounds)  was  of  the  greatest  raritv. 
600  births  at  the  Dublin  Rotunda  only  one  child 
led  5  kgm.  Ahlfeld*  in  fifteen  years'  experience 
with  no  case  above  5.1  kem.  Spiegelberg  and 
ler^  observed  two  infants  weighing  5.2  and  6  kgm. 
cti  ve\j.  Baudelocque '  in  many  years  saw  onlv  one 
t  that  reached  6.875  kgm.  Fuchs  (loe,  eit)  has 
ibed  in  detail  two  infants  that  weighed  0.1  and  7.55 
and  measured  60  and  66  cm.  respectively.  The 
extensive  statistics  are  those  of  von  Winckel,*  who 

000  births  found  no  child  reaching  6  kgm. ;  in  17,000 
at  Munich  only  5  were  found  weighing  from  5  to 
;gm.  These  dimensions,  striking  as  they  are,  have 
onsiderably  surpassed  by  some  found  in  English  and 
ican  literature.  Eddowea  ^^  mentions  tlie  mrth  of  a 
weighing  twenty-two  pounds  two  ounces.  The 
•r  was  thirty -three  years  of  age,  and  had  previously 
two  children  of  larse  size.  Chubb  **  met  with  one 
n  which  the  child  weighed  twenty -one  pounds. 
)tber  children  of  the  family  were  exceptionally 

The  fact  that  some  women  have  a  tendency  to 
irge  children  is  also  well  illustrated  by  an  observa- 
'  Dickinson's,'*  where  a  woman  was  delivered  by 
tomy  and  evisceration  of  a  child  weighing  sixteen 
8.  Iler  first  child  weighed  nine  pounds  and  her 
twenty.  Beach  **  records  the  birth  of  the  child  of 
n  Bates  and  Anna  Bwann,  both  of  gigantic  propor- 
vhich  weighed  twenty-three  pounds  twelve  ounces. 
in  ^^  quotes  the  case  of  a  woman  who  after  having 
niscarriages  finally  had  a  child  weighing  twenty- 
)ounds.  There  are  at  least  ten  other  instances  on 
of  new-born  children  weighing  from  thirteen  to 

pounds.  The  largest  child  I  have  been  able  to 
corded  is  a  case  of  Dubois,*'  which  attained  the 
incredibly  weight  of  11.8  kgm.  (24  pounds  18^ 

• 

ill  readily  be  understood,  the  £ate  of  giant  chil- 
often  an  untow^ard  one.    Not  infrequently  they 
lie  later  months  of  gestation.    When  brought  to 
ley  have  to  be  delivered  bv  operative  interference 
kind,  and  are  often  still-born.    It  is  an  interest- 
that  the  dystocia  is  brought  about,  not  by  the 
hich  usually,  unless  hydrocephalic,  does  not  ex- 
size  that  of  a  normal  child,  but  by  the  size  of  the 
The  biacromial  diameter  is  excessive.     In  Du- 
ies  of  forty-four  cases  only  twentV-six  were  bom 
Oliildren  of  8  kgm.  and  over  are  invariably  still- 
n  those  that  survive,  the  excessive  size  at  birth  is 
es  compensated  for  by  slow  growth  subsequent- 
he  pathological  nature  of  the  process  is  sufi3cient- 

1  ted  by  the  fact  that  such  children  often  grow 
t  and  attain  puberty  in  the  third  to  the  sixth 
t  is  perhaps  questionable  whether  all  cases  of 
us  development,  wherein  the  individual  attains 
t  iiral  and  functional  characteristics  of  the  adult 
rhiklhood,  are  to  be  regarded  as  manifestations 
tisin.  Some  at  least  have  this  in  common  with 
n  that  they  show  evidences  of  early  senility, 
lien  t  is  rapid  and  decay  is  premature.  Phlegmon 
-abilibus,"  cap.  82)  is  the  authority  for  the  state- 
t  Craterus,  the  brother  of  King  Anti^onus,  was 
,  a  youog  man,  married  and  begat  children,  and 
n  Old  man  in  the  short  space  of  seven  years.  In 
i)y  was  bom  at  Willingham,  near  Cambridge, 
n  twelve  months  old  presented  all  the  appear- 
puberty  and  died  an  old  man  at  the  age  of  five 
iloa.  Tmns.  of  theHoval  Soc.  of  London).  The 
Dt  history  of  unusually  large  children  is  unfor- 
uot  often  to  be  traced,  but  there  is  some  slight 


evidence  to  show  that  they  may  develop  into  gigantic 
adults.  Bonardi'*  reports  an  interesting  case  which 
throws  some  light  upon  this  point.  A  boy  at  the  age  of 
fifteen  had  the  size  and  development  of  an  adult  male. 
At  twenty-two  he  began  to  suffer  from  pains  in  the  head 
with  nausea,  and  soon  after  the  hands,  feet,  maxillse,  and 
tongue  began  to  increase  in  size.  At  the  aee  of  twenty- 
nine  he  measured  194  cm.,  and  presented  all  the  signs  of 
acromegaly.  In  other  instances,  too,  the  abnormal  in- 
crease in  size  has  been  known  to  begin  quite  early.  Gil- 
bert of  the  Hdpital  Broussais  (quoted  by  Meige,  he.  dt., 
p.  449)  met  with  an  individual  who  began  to  erow  rapidly 
after  an  attack  of  some  acute  fever  in  his  earliest  infancy 
and  eventually  attained  the  height  of  196  cm.  The 
American  giant  Wilkins  beean  to  grow  rapidly  at  the  age 
of  four,  and  reached  his  full  height  (245  cm.)  at  eighteen. 
As  a  rule,  however,  the  excessive  growth  does  not  become 
in  evidence  until  some  time  between  the  tenth  and  twen- 
tieth years,  usually  with  the  onset  of  puberty. 

The  student  of  ancient  lore  will  be  interested  and 
amused  to  see  how  superstition  and  the  love  of  the  mar- 
vellous have  combined  to  render  many  of  the  accounts  of 
fiants  that  have  come  down  to  us  thoroughly  unreliable, 
udging  from  these  stories,  the  height  to  which  the  hu- 
man race  may  attain  has  varied  between  wide  limits. 
Pliny,  like  Augustine,  believed  that  the  stature  of  man- 
kind had  deteriorated,  but  this  is  not  substantiated  by 
the  examination  of  such  ancient  remains  as  we  possess. 
The  rabbinical  legends  teem  with  incredible  accounts  of 
the  height  of  the  various  Biblical  characters.  Adam's 
height  was  calculated  to  be  one  hundred  and  twenty - 
three  feet  and  Eve's  one  hundred  and  eighteen.  Accord- 
ing to  the  Biblical  account  the  bedstead  of  Og,  King  of 
Bashan,  was  nine  cubits  long.  Plinv  mentions  the  giant 
Gkibbaras,  between  nine  and  ten  feet  high,  who  was 
brought  from  Arabia  by  the  Emperor  Claudius,  and 
states  further  that  the  remains  of  Posio  and  Secundilla, 
found  in  the  Ballustian  Gardens  in  the  time  of  Augustus 
Cffisar,  measured  each  ten  feet  three.  Josephus  refers 
to  a  Jew  nearly  eleven  feet  high,  who  was  sent  as  a  host- 
age to  Rome  by  the  King  of  Persia.  Some  remarkable 
stories  are  told  of  the  Emperor  Maximin  (C.  Julius  Verus 
Maximinus)  who  was  bom  in  178  in  one  of  the  frontier 
villages  of  Thrace.  A  shepherd  in  his  youth,  he  soon 
became  noted  for  his  extraordinary  height  and  strength. 
He  took  part  in  the  games  given  by  Septimus  Severus  to 
celebrate  the  occasion  of  the  birth  of  his  son,  and  over- 
came sixteen  of  the  most  powerful  wrestlers  without 
taking  breath.  The  Emperor  attached  him  to  his  own 
person  and  he  was  made  a  centurion  by  Caracalla.  Capi- 
tolinus  says  that  he  was  a  finger's  breadth  over  eight  feet 
in  height.  His  thumb  was  so  Urge  that  he  could  use  his 
wife's  bracelet  for  a  ring.  He  stopped  a  wagon  with  one 
hand,  broke  the  jaw  of  a  horse  with  a  blow  of  his  fist, 
and  could  break  its  leg  with  a  kick.  He  is  credited  with 
eating  forty  pounds  of  meat  in  a  day  and  used  to  drink 
as  much  as  a  Capitoline  amphora  (about  twenty-six  litres). 
He  became  tribune  imdcr  Alexander  Sevems,  and,  con- 
spiring against  him  later,  was  elected  emperor.  He 
reigned  for  three  years,  execrated  for  his  cruelty,  and 
was  finally  assassinated  by  the  soldiers  in  238. 

Coming  to  more  recent  times,  we  have  some  eouallv 
extraordinary  tales  brought  back  by  travellers.  Magel- 
lan is  said  by  some  to  have  given  the  name  Patagonia  to 
the  country  he  discovered  because  its  inhabitants  meas- 
ured five  cubits.  Lemaire,  in  describing  his  voyage  in 
1615  to  the  Straits  of  Magellan,  states  that  at  Port  Desire 
he  found  several  graves  covered  with  stones  in  which 
were  skeletons  of  men  measuring  from  ten  to  eleven  feet. 
More  recent  travellers  have,  however,  found  the  Pata- 
gonians  to  be  not  excessively  large ;  in  fact  many  of  them 
are  rather  diminutive.  The  naturalist  Turner  believed 
that  he  saw  on  the  River  Plata  near  the  coast  of  Brazil 
savages  twelve  feet  high.  Accounts  more  marvellous 
still  are  given  of  giants  from  nineteen  to  thirty -six  feet 
high,  who  have  existed  at  various  times  in  Europe. 
These  are  based  on  the  discovery  of  bones  of  prodigious 
size,  which  were  erroneously  regarded  as  human.    In 
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those  days  nothing  was  known  about  comparative  anat- 
omy, and  the  remains  in  question  were  no  doubt  those  of 
some  of  the  lower  animals.  Sir  Hans  Sloane,  in  an  elabo- 
rate and  learned  disquisition  on  the  subject,  came  to  the 
conclusion  that  the  bones  referred  to  were  parts  of  whales, 
mastodons,  elephants,  or  other  enormous  beasts,  althourh 
he  thought  that  some  of  the  stories  could  not  be  entirely 
discredited.  It  is  a  fact,  however,  that  in  more  recent 
times,  when  such  matters  are  much  more  narrowly  scru- 
tinized, no  such  instances  of  excessive  height  can  be  sub- 
stantiated. Buffon,  the  great  naturalist,  usually  a  relia- 
ble authority,  had  no  doubt  that  human  beings  had 
existed  who  were  from  ten  to  fifteen  feet  high.  It  is  not 
until  we  come  to  the  eigliteenth  century  that  we  get  re- 
liable data  as  to  the  height  of  giants.  According  to 
Dana**  not  more  than  a  hundred  giants  have  been  exhib- 
ited in  public  since  1700,  and  of  this  number  only  about 
twenty  were  said  to  have  been  over  eight  feet.  Topin- 
ard  measured  the  tallest  man  in  the  Austrian  army,  and 
found  him  to  be  eight  feet  four  and  a  half  inches. 
Winckelmeyer  was  eight  feet  six  inches.  Marianne 
Wehde,  a  more  recent  German  giantess,  was  eight  feet 
four  and  a  half  inches  when  sixteen  and  a  half  years  old. 
In  view  of  these  observations  we  must  seriously  question 
whether  any  human  being  has  ever  exceeded  nine  feet  in 
height.  Quite  a  number  of  giants  have  been  recorded 
who  measured  between  seven  and  eight  feet,  but  above 
this  limit  the  cases  are  extremely  few.  The  history  of 
these  is  often  extremely  interesting.  Queen  Elizabeth's 
porter,  whose  portrait,  painted  by  Zucchero,  is  now  in 
Hampton  Court  Palace,  was  seven  feet  six  inches  high. 
Walter  Parson,  the  porter  of  James  I.,  was  as  bi^.  Wil- 
liam Evans,  the  porter  of  Charles  I. ,  was  about  eight  feet 
high.  Cromwell's  porter,  Daniel,  who  died  a  lunatic, 
attained  the  height  of  seven  feet  six.  In  the  reign  of 
(Jeorge  I.,  an  Englishman,  seventeen  years  old  and  eight 
feet  tall,  was  exhibited  at  the  Bartholomew  Fair  at 
Smithfleld.  "Big  Sam,"  the  porter  at  Carleton  Place 
when  George  IV.  was  Prince  of  Wales,  was  eight  feet  in 
height.  In  a  Dutch  village  in  1712  there  died  a  fisher- 
man called  Gerrit  Bastiaansen,  who  measured  eight  feet 
and  weighed  five  hundred  pounds.  As  a  contrast  to  this 
we  may  cite  a  giant  who  was  exhibited  at  St.  Petersburg 
in  1829,  who  measured  eight  feet  eight,  but  withal  was 
thin  and  emaciated. 

One  of  the  most  celebrated  giants  was  Cornelius  Mc- 
Grath,  whose  skeleton  is  now  in  the  museum  of  Trinity 
College,  Dublin.  He  was  bom  in  1736  in  the  county  of 
Tipperary.  His  parents  and  the  other  members  of  the 
family  were  of  ordinary  size.  After  the  age  of  fifteen  he 
began  to  suffer  from  violent  pains  in  the  limbs  and  began 
to  grow  rapidly.  At  the  age  of  sixteen  he  was  six  feet 
nine.  In  1753,  six  months  later,  when  he  first  exhibited 
in  public  he  measured  seven  feet  three  inches  in  his 
stocking  feet.  It  is  said  that  he  was  ungraceful  in  ap- 
pearance, of  low  intelligence,  and  spoke  in  a  childish 
manner.  He  died  at  the  early  age  of  twenty-four.  His 
skeleton  measures  seven  feet  eight  inches. 

John  Middleton,  called  the  "  Child  of  Hale, "  was  born 
in  1752  at  Hale  in  Lancashire.  His  portrait  is  preserved 
in  Brazenose  College.  He  is  said  to  have  measured  nine 
feet  three  inches. 

O'Brien  or  Byrne,  the  "Irish  Giant,"  is  celebrated  not 
only  for  his  great  height,  but  for  his  connection  with  the 
distinguished  anatomist  John  Hunter.  Hunter  was  par- 
ticularly anxious  to  secure  his  body  and  made  the  most 
extraordinary  exertions  to  obtain  it.  O'Brien  was  aware 
of  this  desire  on  the  part  of  the  anatomist  and  was  corre- 
spondingly averse  to  being  "set  up"  as  a  specimen. 
Shortly  before  his  death,  which  occurred  at  the  age  of 
twenty- two,  O'Brien  bribed  some  of  his  friends  to  take 
his  body,  and  after  weighting  it  with  lead  to  sink  it  in 
the  sea.  The  undertaker,  however,  who  had  been  pre- 
viously interviewed  by  Hunter,  managed  to  have  the 
coffin  locked  up  in  a  bam  while  the  escort  was  refreshing 
at  an  inn.  Thereupon  some  men,  stationed  there  for  the 
purpose,  substituted  an  equal  weight  of  paving  stones 
for  the  body  which  was  forwarded  that  night  to  Hunter. 


He  took  it  in  his  carria^  to  Earl's  Court,  where  it  was 
immediately  prepared.  It  is  estimate  that  it  cost  nearly 
five  hundred  pounds  to  secure  the  body.  O'Brien  is  said 
at  the  time  of  his  death  to  have  been  eight  feet  four 
inches  high.  His  skeleton,  however,  measures  only 
seven  feet  seven.  It  is  now,  together  with  the  kettle  in 
which  the  body  was  boiled,  in  the  museum  of  the  Royal 
College  of  Surgeons  in  London. 

The  successor  of  O'Brien,  Patrick  Cotter,  who  for  a 
time  exhibited  under  his  name,  was  bom  in  1761.  At 
his  death,  which  occurred  at  the  age  of  forty-five,  he  is 
variously  estimated  to  have  been  from  eight  feet  one  to 
eight  feet  seven  in  height.  At  one  time  he  was  examined 
by  Dr.  William  Blair,  who  found  him  to  measure  about 
seven  feet  ten.  He  was  badly  proportioned,  and  looked 
like  a  weakly  or  even  imbecile  person.  His  forehead 
was  low,  his  pulse  feeble,  his  voice  weak,  and  he  sug- 
gested in  appearance  a  sickly  child  that  had  grown  too 
last. 

Robert  Hale,  the  "Norfolk  Giant,"  who  died  at  Yar- 
mouth in  1843  at  the  age  of  forty-three,  was  seven  feet 
and  a  half  high  and  weighed  four  hundred  and  fifty- 
two  pounds. 

Among  the  better  known  of  the  exhibited  giants  were 
Captain  Hates,  of  Kentucky,  and  his  wife,  Anna  Swann, 
of  Nova  Scotia.  Captain  Bates  enlisted  in  the  Southern 
army  at  the  beginning  of  the  American  Civil  War,  being 
readily  accepted  on  account  of  his  size,  although  be  was 
only  sixteen  years  of  age.  By  the  end  of  the  war  he  had 
attained  the  height  of  seven  feet  two  and  a  half  inches. 
He  gradually  increased  in  weight  also  until  he  turned  the 
scale  at  four  hundred  and  fifty  pounds.  While  in  Eng- 
land in  1871  he  married  at  St.  Martin 's-hi-the-Fields  Miss 
Anna  Swann,  who  measured  seven  feet  five  and  a  half 
inches.  On  neither  side  were  the  parents  of  more  than 
ordinary  stature. 

Chang,  a  celebrated  Chinese  giant,  died  at  Bourne- 
mouth in  1896,  at  the  supposed  age  of  fifty -one.  He  was 
upward  of  eight  feet  high. 

At  the  Alhambra  in  London  in  1882  was  exhibited  the 
"Queen  of  the  Amazons,"  who  was  eighteen  years  old, 
and  measured  eight  feet  and  half  an  inch. 

We  owe  much  of  our  present  knowledge  of  the  proc- 
esses of  growth  and  development  to  the  epoch-making 
work  of  VVinslow,  Haller,  Meckel,  and  the  Saint-Hilaires, 
father  and  son.  Although  of  late  the  interest  of  scientific 
men  has  been  somewhat  revived  in  the  subject  we  cannot 
as  yet  be  said  to  have  made  much  advance,  except  that 
we  are  beginning  to  apprehend  more  fully  the  nature  of 
the  problems  involved.  We  are  now  realizing  the  fact 
that  growth  and  development  are  a  very  complicated 
matter.  We  see,  for  instance,  that  we  must  draw 
a  distinction  between  mere  groAvth,  or  what  may  be 
called  vegetative  force,  function,  and  reproductive  power. 
These  three  factors  are  more  or  less  correlated,  but  the 
correlation  often  varies  both  in  kind  and  in  degree.  Cer- 
tain cells  are  specialized  for  growth,  others  for  function, 
others  for  proliferation.  All  cells  may  at  some  time  in 
their  life  history  be  specialized  in  one  or  other  of  these 
directions  according  to  the  demands  made  upon  them, 
but  they  cannot  be  specialized  in  all  three  directions  to 
the  same  extent  at  the  same  time.  Thus  a  cell  that  is 
about  to  divide  ceases  to  grow  and  enters  into  a  resting 
stage  before  mitosis  occurs.  And  other  illustrations 
might  be  given.  Moreover,  what  is  true  of  the  cell  is 
true  of  the  community  of  cells  known  as  the  individual. 
Up  to  a  certain  period  of  life  the  forces  of  t-he  body  are 
concentrated  toward  the  main  object  of  growth.  Later, 
function  becomes  more  in  evidence.  Last  of  all  the 
power  of  reproduction  becomes  established  and  per- 
fected. In  gigantism  disturbance  of  growth  in  the  direc- 
tion of  increased  stature  and  w^eight  is  the  predominant 
feature,  but,  as  we  shall  see,  this  does  not  occur  as  a  rule 
without  exacting  a  corresponding  penalty  in  the  degra- 
dation of  the  general  bodily  functions  and  the  power  of 
reproduction.  The  causes  which  lead  to  this  result  may 
be  inherent  in  the  germ  cells  so  that  they  make  their  in- 
fiueuce  felt  quickly  in  the  construction  of  the  organism. 
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hey  may  become  operative  Bubseauently  to  fertilization 
i  segmentation  of  the  ovum,  eitner  during  intra-uter- 
lifc  or  after  birth.  These  influences  may,  further,  be 
rted  upon  tbe  body  as  a  whole  or  on  some  part  of  it. 
Te  is  therefore  a  family  relationship  between  ffigant- 
,  dwarfism,  and  the  various  malformations  and  mon- 
•sities.  In  both  dwarfism  and  gigantism,  which  are 
,  as  might  at  first  sight  be  suppos^,  perfect  opposites 
of  the  other,  there  is  not  merely  an  inhibition  or  an 
Li^geration  of  the  normal  processes  of  growth,  but  in 
vast  majority  of  cases  something  more,  namely,  a 
i^ersioD  of  growth.  In  the  normal  infant  at  birth,  the 
1  and  tnmk,  but  particularly  the  head,  are  relatively 
e.  As  tbe  time  of  puberty  approaches  the  picture 
igc  s.  Growth  is  rapid  and  irregular.  The  limbs  are 
disproportionately  large,  the  hands  and  feet  being 
cially  prominent.  To  use  a  common  expression  the 
I  h^is  become  tbe  hobbledehoy.  Only  in  the  later 
)d  of  puberty  does  the  trunk  enlarge,  tlie  figure  con- 
ate,  until  the  perfect  proportions  of  the  adult  are 
ned.  There  is  a  striking  parallel  between  the  hob- 
•lioy  stiige  and  what  we  find  in  gigantism.  In 
s  tiie  exaggeration  of  growth  is  also  disproportion- 
u(l  irregular.  The  head  is  often  small,  or  at  least 
t  the  same  size  as  the  head  of  a  normal  youth  or 
of  tbe  same  age;  the  increase  in  height  is  mainly 
()  the  excessive  growth  of  the  lower  extremities  as 
ared  with  the  rest  of  tlie  body.  Here,  however,  the 
lei  ceases.  Qiants  are  often  weaklv  rather  than 
^;  the  sexual  organs  are  apt  to  be  badly  developed, 
:he  sexual  proclivities  are  sluggish  or  delayed, 
are  liable  to  contract  disease  and  show  sisns  of 
iture  senility;  in  fact  they  rarely  reach  middle  life. 
fs,  on  the  contrary,  are  lone-lived.  They  f requent- 
e  the  relatively  large  heaa  of  the  infant,  with  evi- 
3  of  delayed  ossification  of  the  cartilages,  and 
1  inadequacy,  facts  which  have  caused  many  to 
t  dwarf  growth  as  really  infantilism.    Unlike  the 

they  frequently  possess  average  or  more  than 
:e  mental  powers.  It  is  clear  that  in  both  gigant- 
(i  dwarfism  the  disturbance,  whatever  it  is,  mani- 
ac! f  mainly  in  the  rate  and  extent  of  the  growth, 
ill  to  a  noteworthy  degree  in  disordered  function. 

is  not  merely  the  process  of  ossification  that  is  at 
ut  the  tK>dva8  a  whole — bones,  soft  parts,  and  in- 
)rgans — is  involved.  Nevertheless  the  disturbance 
fi cation  appears  to  be  the  controlling  force,  for  it 
)tc'dly  dominates  the  picture, 
lally,  the  growth  of  bone  depends  on  the  activity 
tiin  specialized  cells— the  osteoblasts — which  are 
situated  in  tlie  deeper  layers  of  the  periosteum,  at 
rem i ties  of  the  bones,  and  along  the  interosseous 
Growth  in  thickness  takes  pmce  from  subperi- 
steoplasia:  growth  in  length  is  due  to  the  infiu- 
the  osteoblasts  in  the  spongy  ends  of  the  bones 
he  epiphyseal  cartilages.  Inhibition  or  exaggera- 
5;tati]re  is  due  in  the  main  to  dystrophic  changes 
extremities  of  the  long  bones,  although  subperi- 
)steo^eoe8ia  is  also  to  some  extent  interbred 
riiG  results  depend  not  only  on  the  inherent  vege- 
>rceB  at  work  m  the  cells,  but  on  the  condition  of 
tiyseal  discs.  So  long  as  the  discs  are  movable, 
in  length  of  the  bone  is  possible.    This  is  Inter- 

borne  out  by  recent  investigations  with  the 
I  certain  forms  of  anomalous  growth.  Joachims- 
mnd  in  some  lilliputians  that  he  examined  that 
f  ornaation  was  delayed,  and  the  condition  of  the 
1  of  the  bone  generally  was  strictly  comparable 
Dund  in  the  child,  although  the  subjects  were  in 
liborhood  of  thirty  vears  of  age.  Hofmeister** 
etinism  found  that  the  epiphyseal  discs  persisted 
g  time,  and  that  the  epiphyseal  ends  of  the  bones 
A^ly.  In  chondrodystrophia  fee  talis  an  ingrowth 
teum  has  in  some  cases  been  observed  tStween 
and  Che  end  of  the  bone.  The  significance  of 
t  quite  clear.  In  acromegaly »  on  the  contrary, 
e  Increase  of  size  of  the  bones,  still  at  the  distal 
n  breadth  and  thickness,  rather  than  in  length. 


there  is  complete  union  or  synostosis  of  the  epiphyses. 
With  regard  to  giants  we  unfortunately  have  no  infor- 
mation on  this  point,  but  I  think  we  may  fairly  infer 
that,  while  growth  is  in  excess,  epiphyseal  synostosis  is 
delayed.  The  importance  of  the  condition  of  the  epiph- 
yseal discs  in  modifying  the  extent  and  tlie  direction 
of  the  growth  is  also  prettily  illustrated  by  the  observa- 
tion of  Lorain,  who  round  in  some  cases  of  dwarfism 
premature  ossification  and  union  of  the  epiphyses. 

Incur  discussion  of  growth  and  its  anomalies  so  far  we 
have  contented  ourselves  mainly  with  freeing  the  subject 
from  entanglements,  and  so  to  speak  preparing  the 
ground  for  action.  When  we  come  to  consider  the  more 
remote  factors  concerned  in  the  question  of  growth  we 
find  ourselves  in  a  much  more  dififcult  position.  As  we 
do  not  know  what  life  is  we  can  apprehend  its  methods 
and  its  manifestations  only  in  an  imperfect  way.  Many 
of  our  ideas,  therefore,  have  to  be  based  upon  inference 
rather  than  direct  proof. 

The  part  played  by  heredity  in  gigantism,  as  in  other 
anomalies  of  development,  is  of  considerable  interest  and 
importance.  This  factor  might  be  expected  to  be  more 
prominent  in  cases  of  congenital  gigantism,  and  as  a  mat- 
ter of  fact  it  is  so,  but  its  influence  cannot  be  overlooked 
in  the  other  f  oims.  It  is  a  matter  of  common  observation 
that  parents  transmit  their  tendencies  and  peculiarities 
to  their  offspring,  and  moreover  tliese  peculiarities  may 
be  traced  through  several  generations ;  in  fact  they  may 
become  familial  or  racial  characteristics.  This  law 
manifests  itself  in  many  ways,  in  the  size  and  configura- 
tion of  the  body,  in  the  color  of  the  skin,  the  mentality, 
habits,  the  susceptibility  to  disease,  and  in  many  minor 
traits.  The  peculiarities  derived  from  the  paternal  and 
maternal  sides  may  be  of  such  a  nature  as  to  neutralize  one 
another,  or  again  they  may  unite  their  forces  to  produce 
an  exaggerate  effect,  an  effect  so  pronounced  as  to  be 
marked  at  once  as  an  anomaly.  With  regard  more  par- 
ticularly to  gigantism,  we  do  not  meet  witibi  the  anomaly 
as  a  racial  characteristic  at  the  present  day.  At  most  we 
can  say  that  some  races  tend  to  be  tall  and  large,  while 
others  are  small  or  even  dwarfed.  If  the  ancient  accounts 
are  to  be  believed  giant  peoples  have,  however,  existed. 
Whatever  stress  we  may  lay  upon  this,  at  the  present 
time  gigantism  is  a  sporadic  affection.  It  is  a  suggestive 
and  striking  fact  that  once  the  tendency  toward  gigant- 
ism is  acquired  it  is  apt  to  crop  out  at  various  times  in 
the  same  lineal  descent,  exemplifying  the  law  of  atavism. 
Again  it  may  often  be  noted  that  more  than  one  of  the 
children  of  the  same  household  will  be  affected.  A  num- 
ber of  cases  might  be  quoted  to  illustrate  these  point& 
In  Dickinson's  case  {loe.  cit.)  mentioned  above,  a  woman 
bore  three  children  who  weighed  nine,  twenty,  and  six- 
teen pounds  respectively.  Fuchs'  case  {loc.  cit.)  was  a 
IX-para.  Her  sixth  child  weight  6  kgm. ,  her  eighth  6. 1, 
and  her  ninth  7.65.  Her  other  children  had  also  been 
heavy.  The  same  thing  has  been  noted  by  other  observ- 
ers. Ooulart  refers  to  a  Polish  giant  who  was  exhibited 
in  Paris  in  1571,  and  was  so  tall  that  in  a  lofty  room  he 
could  touch  the  ceiling  with  his  head.  He  was  married 
and  had  a  son  who  promised  to  be  as  tall  as  he  was. 

James  Toller,  exhibited  in  London  in  1815,  was  seven 
feet  nine  inches  high.  His  parents  were  of  normal  build, 
but  he  had  two  sisters  of  gigantic  stature.  Louis  Frenz, 
a  French  giant,  who  was  born  in  1800.  and  measured 
seven  feet  six,  had  two  sisters  as  tall  as  he  was  and  one 
brother  who  was  much  larger.  The  family  history  of 
Robert  Hales,  ^'the  Norfolk  giant, "is  also  quite  striking. 
His  father  was  six  feet  and  a  half,  his  mother  six  feet, 
in  height.  One  of  his  ancestors,  who  lived  in  the  reign 
of  Henry  VIII. ,  measured  eight  feet  eight  inches.  Hales 
had  five  sisters  who  averaged  six  feet  three  and  four 
brothers  who  averaged  six  feet  six.  The  tallest  of  the 
sisters  died  at  the  age  of  twenty,  measuring  seven  feet 
two.  Captain  and  Mrs.  Bates,  both  over  seven  feet, 
had  a  child  which  is  almost  the  largest  on  record.  One 
of  the  sisters  of  Chang,  the  Chinese  giant,  was  even  taller 
than  he  was,  measuring  eight  feet  four. 

These  facts  suggest  that  this  anomaly  of  growth  is  due 
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I  factor,  while  perhaps  more  direct  and  striking  in  the 
^of  giant  births,  is  nevertheless^  as  we  have  shown,  to 
aken  into  account  in  the  post-natal  forms.  But  be- 
8  this  we  have  to  consider  the  bearing  of  internal 
abolism  on  the  subject.  The  more  recent  work  done 
retinism  and  the  results  of  the  experimental  removal 
he  thyroid  ^land  have  taught  us  that  a  condition  of 
Toidea,  which  undoubtedly  acts  by  perverting  the 
ibolic  processes  of  the  organism  involved,  has  a  pro- 
id  effect  on  the  function  of  growth  and  development, 
ely,  in  the  direction  of  inhibition.  In  that  other  most 
krkable  perversion  of  growth,  acromegalv,  where 
3  are  enlargement  and  deformity  of  the  body,  or  ex- 
ve  growth,  gross  lesions  of  the  pituitary  body  have 
found.  Disorders  of  internal  secretion  obviously 
f  some  importance. 

le  general  resemblance  between  acromegaly  and 
itism  has  led  to  the  promulgation  of  the  view  that 
wo  conditions  are  one  and  the  same  thing,  and  the 
oversy  over  this  point  has  waxed  hot  and  heavv. 
out  being  prejudiced  on  either  side,  I  think  that  the 
ul  observer  cannot  fail  to  be  impressed  with  the  par- 
)m  which  exists  hetween  the  two  affections.  Bris- 
and  Meige  have  been  the  chief  exponents  of  the 
[ty  theory,  while  Marie,  who  first  differentiated 
legaly  as  a  disease  entity,  though  he  has  somewhat 
ed  from  his  first  position  that  acromegaly  and 
tism  are  entirely  aistinct,  has  not  been  entirely 
need  by  the  arguments  adduced  against  his  po- 

ie  in  his  first  studies  on  acromegaly  summarized  it 
eculiar  affection,  characterized  by  a  massive  hyper- 
y  of  tlie  bones  of  the  extremities  and  the  extremities 

bones.  He  admitted  that  a  number  of  cases  had 
;onfounded  with  gigantism,  for  the  reason  that  at- 
3  had  been  directecf  to  the  excessive  height  to  the 
ion  of  the  less  obtrusive  signs,  while  the  disease  in 
r>f  normal  stature  had  been  overlooked.  Shortly 
[3u!non,'' following  Marie's  lead,  took  the  same  po- 
that  the  two  affections  were  essentially  different,  on 
)und  that  as  our  knowledge  had  increased  it  had 
recognized  that  persons  with  acromegalv  were  by 
ins  always  gigantic ;  in  fact  thev  were  often  below 
erage  height,  and  again  that  the  configuration  of 
ly  was  different  in  both.  The  various  parts  of  the 
[id  limbs  preserved  their  normal  proportions  in 
ism  while  the  course  of  the  two  affections  was  dif- 
Guinou  even  went  so  far  as  to  state  that  gigant- 

as  a  rule  simply  an  exaggeration  of  a  normal 

I,  while  acromegaly  is  a  disease.    It  is  undoubted- 

;t  that  typical,  or  what  we  might  call "  text-book  " 

r  the  two  affections  present  an  entirely  different 

There  have  been  some  giants  that  presented 

the  morphological  characteristics  of  acromegaly, 
F)  have  been  persons  with  acromegaly  that  were 
nts.  It  ought  to  be  unnecessary,  however,  to 
lit  that  even  the  best-known  diseases  present  at 
vide  variations  from  the  type.  The  case  of 
fever,  for  instance,  need  only  be  mentioned, 
ing  the  case  it  bv  no  means  follows  that  two  dis- 
I  tirst  sight  dissimilar,  have  nothing  in  common, 

that  they  are  not  due  to  the  same  cause.  The 
ay  be  further  illustrated  by  the  history  of  cretin- 

niyxoedema.  At  one  time  it  was  believed  that 
nditioos.  which  in  many  ways  are  so  unlike  one 

at  least  to  superficial  examination,  were  distinct 

More  careful  study  has,  however,  shown  that 

[>end  on  a  condition  of  athyroidea,  and  few  will 

1  now  to  deny  that  cretinism  and  myxcedema  are 

the  same  thing.    The  modifying  factor  has  been 

be  the  age  and  the  concomitant  stage  of  develop- 

the  afT€*cted  individual.    If  athyroidea  becomes 

in  infancy  before  the  bony  skeleton  is  consoli- 
?  get  cretinism.  If  it  develop  later,  when  the 
leton  {ft  complete,  the  soft  parts  only  are  involved 
c:c*t   invxcKdema.    It  is  unsafe  then  to  conclude 

and  the  same  cause  may  not  at  times  produce 
UiTercnt  results.    In  other  words,  Uie  tropho- 


genie  function  of  the  individual  may  be  so  predominant 
that  it  is  sufiQcient  to  alter  a  morbid  state  almost  beyond 
recognition.  It  has  already  been  pointed  out  that  the 
normal  process  of  growth  manifests  itself  most  strongly 
at  the  epiphyseal  ends  of  the  long  bones,  and  that  increase 
in  length  of  the  bones  is  possible  only  so  long  as  the 
epiphyseal  discs  remain  ununited,  save  by  the  softer 
structures,  to  the  diaphyses.  Binailarly,  the  abnormal 
processes  of  growth,  such  as  dwarfism  and  gigantism, 
manifest  themselves  at  the  same  points.  Deficient  vege- 
tative energy  in  early  life  will  result  in  stunting  the 
{growth  of  the  long  bones,  and  the  same  thing  will  happen 
if  the  epiphyseal  cartilages  are  prematurely  ossified.  Ex- 
cessive vegetative  power  during  adolescence  results  in  in- 
crease in  height ;  if  synostosis  of  the  epiphyses  has  taken 
glace,  as  occurs  in  adult  life,  then  it  is  conceivable  that, 
kcrease  in  length  being  impossible,  increase  in  br^idth 
and  thickness  must  occur.  Do,  then,  acromegaly  and 
gigantism  bear  to  one  another  a  relationship  nmilar  to 
that  existing  between  myxcedema  and  cretinism  f  Many 
facts  point  in  this  direction.  Numerous  observations 
have  shown  that  acromegaly  frequently  supervenes  in 
gigantism.  Surmont "  in  1890  reported  a  case  of  acro- 
megaly in  a  girl  of  eighteen,  in  whom  the  symptoms 
were  preceded  by  a  notable  increase  in  the  size  of  the 
body.  The  enlargement  was  generalized,  but  most 
marked  at  the  extremities.  Byrom  Bramwell  *^  mentions 
the  case  of  a  giantess  who  was  attacked  by  acromegaly. 
Swanzy**also  demonstrated  the  lesions  of  acromegaly  on 
the  skeleton  of  McGrath,  the  Irish  giant,  before  the  Royal 
Academy  of  Medicine  of  Ireland.  Shattock  *^  believed 
the  skull  of  O'Brien  to  be  acromegalic.  In  1808  Dana  ** 
published  two  cases  of  acromegaly  associated  with 
gigantism,  and  he  remarks  that  the  coincidence  of  the 
two  affections  is  more  common  than  has  usually  been 
supposed.  He  further  mentions  a  great  many  symptoms 
which  they  have  in  common,  and  brings  out  the  most  im- 
portant point,  viz. ,  that  out  of  twelve  autopsies  on  giants 
the  pituitary  body  was  enlarged  in  ten.  In  the  case 
of  **  Adma.^a  French  giantess,  who  died  at  the  age  of 
twenty -one,  measuring  six  feet  eight  and  a  half  inches, 
Hutchinson  states'*  that  the  face  and  extremities  pre 
sented  the  well-known  features  of  acromegaly.  At  the 
autopsy  the  pituitary  gland  was  found  to  be  consider 
ably  enlarged.  A  striking  case,  also,  is  reported  by 
Brissaud  and  Meige."  J.  P.  Mazas,  the  giant  of  Mon- 
tastruc,  began  to  grow  rapidly  when  thirteen  years  of 
age,  and  became  very  strong  and  robust.  At  twenty-one 
years  he  was  212  cm.  high,  eventually  reaching  220  era. 
At  the  age  of  thirty -seven  he  experienced  a  severe  pain 
in  the  back,  which  he  attributed  to  lifting  a  heavy 
weight.  Deformity  of  the  back  set  in  and  his  height 
began  to  diminish.  He  gradually  developed  enlarge- 
ment of  the  face  and  extremities,  headache,  weakness, 
intellectual  and  sexual  torpor,  and  all  the  classic  symp- 
toms of  acromegaly.  Sternberg,**  also,  in  an  elaborate 
paper  on  the  subject  found  signs  of  acromegaly  in  forty 
two  per  cent,  of  giants.  More  recently  Walker*®  re- 
ported an  instance  of  acromegaly  in  a  boy,  who  began  to 
grow  rapidly  when  six  years  old,  and  who  at  sixteen  was 
six  feet  five  and  a  third  inches  high,  and  weighed  two 
hundred  and  forty-five  pounds.  Bonardi  '*  refers  to  the 
case,  already  mentioned  in  another  connection,  of  a  boy 
who  at  the  age  of  fifteen  had  the  size  and  development 
of  an  adult  male.  When  twenty-two  years  old  he  began 
to  suffer  from  pains  in  the  head  and  nausea.  Soon  after, 
general  weakness  set  in,  with  enlargement  of  the  hands, 
feet,  maxillfe,  and  ton^e.  At  twentv-nine  he  was  194 
cm.  high  and  was  typically  acromegalic.  By  a  careful 
study  of  the  recorded  cases  we  see,  therefore,  that  a  con 
siderable  degree  of  parallelism  exists  between  the  two 
affections.  Perhaps  the  most  important  points  are  to  be 
noted  in  the  skeleton. 

The  typical  features  in  acromegaly  are  enlargement  of 
the  k>ones  of  the  face  and  extremities.  The  bands  are 
^spade-like,**  and  the  fingers  rounded.  In  severer  cases 
all  the  bones  of  the  body  become  involved.  The  thorax 
enlarges  and  the  trunk  becomes  scoliotic,  so  that  a  loss  of 
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height  takes  place.  There  exist,  however,  lesser  disturb- 
ances of  bone  formation  that  are  difficult  to  class,  bein/j^ 
on  the  border  line  between  gigantism  and  acromegaly. 
In  such  cases  the  dystrophic  disturbance  is  confined  to 
one  or  more  parts  of  a  member,  or  to  two  members  sym- 
metrically. Such  malformations  may  be  both  congenital 
and  acquired.  Of  such  a  nature  are  those  cases  in  which 
there  is  deformity  of  the  face  without  enlargement  of  the 
hands.  Chauffard ''  reports  a  case  in  which  a  man  of 
thirty-two  presented  the  features  of  prognathism,  macro- 
glossia,  prominence  of  the  external  occipital  protuberance, 
headache,  ansemia,  loss  of  vision  to  the  right,  and  slight 
kyphosis.  Some  of  the  anomalies,  then,  that  are  to  be 
found  in  acromegaly  may  be  found  without  the  other 
features  of  the  disease  in  certain  forms  of  developmental 
dystrophy,  and  may  arouse  a  suspicion  as  to  the  acro- 
megalic nature  of  the  case.  When  such  peculiarities  are 
met  with  in  giants  we  may  properly  inquire  whether 
they  are  the  stigmata  of  acromegaly,  or  whether  they 
merely  simulate  that  disease.  In  giants  thickenings  of 
the  extremities  of  the  long  bones,  hyperostoses,  and  ex- 
ostoses have  been  noted,  identical  with  those  that  for  so 
long  have  been  regarded  as  characteristic  of  acromegaly. 
Deiormities  of  the  knees,  which  as  Osborne,  Middleton, 
Schultze,  Ilitschmann,  and  Roswell  Park  have  shown, 
are  fairly  common  in  acromegaly,  have  also  been  met 
with  in  gigantism.  Lucas  Championni^re  in  1899  de- 
monstrated to  the  Academy  of  Medicine  a  giaat,  aged 
twenty -seven,  who  measured  208  cm.,  and  presented  an 
extreme  genu  valgum.  This  peculiarity  has  a  double 
interest  in  that  it  affords  a  link  between  acromegaly  and 

flgantism,  and  also  connects  the  latter  with  infantilism, 
he  curvature  of  the  spine  and  the  rounded  thorax,  so 
often  found  in  acromegaly,  have  been  found  in  gigantism, 
but  our  information  is  defective  in  this  regard. 

With  respect  to  muscular  power  great  variations  may 
occur  both  in  gigantism  and  in  acromegaly.  Several  ob- 
servers, notably  Meige,  Dallemagne,  Virchow,  P.  Marie. 
Souza-Leite,  Boumeville,  and  Regnault,  have  noted 
acromegaly  developing  in  persons  of  exceptional  muscu- 
lar vigor.  Some  giants,  like  the  Emperor  Maximin  and 
the  Countess  Lodolska,  have  been  of  great  strength. 
This,  however,  seems  to  be  the  exception.  Geoffroy 
Saint-Hilaire  states  that  giants  are  "without  activity, 
without  energy,  slow  in  their  movements,  avoiding 
work,  quickly  fatigued;  in  a  word,  feeble  in  body  as 
well  as  in  mind. "  Amyasthenia  and  general  weakness  are 
by  no  means  uncommon  in  acromegaly. 

As  is  well  recognized  there  is  a  characteristic  facies  in 
acromegaly.  Meige  is  our  authority  for  the  statement 
that  giants  who  are  still  in  the  period  of  growth  present 
no  special  facial  peculiarities.  In  those  who  have  ceased 
to  grow  there  is  an  exaggerated  development  of  the  face 
as  compared  with  the  cranium.  We  can  sometimes  note 
that  the  malar  eminences  are  prominent,  the  lower  jaw 
enlarged,  and  the  angle  widened,  while  the  lips  are  thick. 
The  beard  is  often  thin,  the  skin  thick  and  dark,  the 
pupils  dull,  and  the  whole  appearance  lacks  vivacity. 
These  peculiarities  are  by  no  means  invariable  in  giants, 
nor  indeed  are  they  so  in  acromegaly.  We  have  to  allow 
here  as  elsewhere  for  individual  variations.  In  fact,  we 
may  perhaps  with  Hoffmann  distinguish  between  acro- 
megaly of  the  soft  parts  and  acromegaly  of  the  bones.  ^^ 
Meige  is,  on  the  whole,  inclined  to  believe  that  the  face 
in  giants  at  one  time  approaches  the  acromegalic  type,  at 
another  the  infantile. 

Vascular  disturbances  have  been  found  in  both  acro- 
megaly and  gigantism.  In  both  the  pulse  is  slow,  the 
circulation  sluggish,  and  there  may  be  varices. 

P&ins  in  the  head  have  been  found  in  both  affections. 
Pains  also  in  the  limbs,  vertebral  column,  and  the  viscera, 
have  been  met  with  in  about  half  the  recorded  cases  of 
acromegaly.  These  may  simply  amount  to  a  sense  of 
fatigue  or  lameness,  but  may  be  actually  articular,  mus- 
cular, or  neuralgic.  It  is  a  popular  belief  that  rapid 
growth  in  children  is  associated  with  ** growing  pains," 
and  it  is  interesting  that  the  same  thing  has  often  been 
noted  in  giants.    In  the  case  of  McGrath,  for  instance, 


the  increase  in  growth  was  associated  with  the  most  Tio- 
lent  pains  in  the  limbs. 

Visual  disorders  have  been  met  with  both  in  acro- 
megaly and  in  gigantism.  In  acromegaly,  at  least,  they 
have  been  found  to  be  dependent  on  the  presence  of  a 
tumor  of  the  pituitary  body. 

Polydipsia,  polyphagia,  and  abundant  sweating  have 
been  observed  in  both  affections.  Polyuria  and  glyco- 
suria are  occasionally  met  with  in  acromegaly  and  in 
giants  who  become  acromegalic. 

In  both  gigantism  and  acromegaly  there  is  often  to  be 
noted  sexual  frigidity  in  the  male,  and  amenorrhoea  in 
the  female. 

To  sum  up,  the  two  affections  frequently  have  the  fol- 
lowing symptoms  in  common-  asthenia  in  the  widest 
sense  of  the  term ;  muscular  weakness,  notwithstanding 
the  absence  of  atrophy ;  intellectual  degradation ;  melan- 
choly; headache;  diminution  of  sexual  desire  in  the 
male ;  amenorrhoea  in  the  female ;  alterations  in  the  skin ; 
varices.  Lastly,  of  a  great  importance,  lesions  of  the 
pituitary  gland  have  been  found  in  a  majority  of  both 
affections. 

Further,  the  influence  of  hereditv  is  marked  in  acro- 
megaly as  in  gigantism,  and  indeea  it  is  not  uncommon 
in  probing  into  the  family  history  to  find  that  acromegaly 
and  gigantism  are  liable  to  be  met  with  in  the  same  &m- 
ily .  Schwoner,  for  instance,  records  *•  a  case  of  acromeg- 
aly in  a  woman  of  forty-five,  whose  mother  had  become 
acromegalic  at  fifty.  All  the  members  of  the  family 
on  both  sides  of  the  house  are  noted  as  having  been  of 
great  stature.  Lackey  **  describes  a  case  of  acromegaly 
in  a  negro  who  reached  the  extraordinary  height  of  eight 
feet  six.     His  grandfather  is  said  to  have  been  a  ffiant 

In  view  of  the  facts  outlined  above,  Brissaud  and  Meige 
would  discover  a  general  principle  underlying  the  dys- 
trophic disturbances  that  result  in  excess.  Growth  at  all 
periods  of  life  tends  to  be  manifested  most  conspicuously 
at  the  epiphyseal  ends  of  the  long  bones.  The  effect 
produced  is  controlled  by  the  age  of  the  patient,  or,  in 
other  words,  by  his  vegetative  capacity  and  the  condition 
of  his  epiphyseal  cartilages.  The  same  pathological  proc- 
ess which  in  the  young  gives  rise  to  gigantism  will,  if 
continued  after  the  normal  period  of  growth  in  stature 
is  passed,  cause  acromegaly.  If  it  becomes  operative  in 
later  youth,  when  the  bonesare  largely  formed  but  growth 
is  not  complete,  we  get  a  combination  of  acromegaly 
with  gigantism.  This  is  to  some  extent  corroborated  by 
the  lesions  in  acromegaly,  for,  as  Marie  himself  has 
shown,  in  cases  of  acromegaly  that  begin  early  in  life, 
the  extremities  are  more  elongated  than  thickened,  and 
are  quite  unlike  the  spade-like  extremities  characteristic 
of  the  disease  as  it  occurs  in  later  life.  Further,  it  may 
be  safely  stated  that  acromegaly  has  never  preceded 
gigantism,  while  acromegaly  has  succeeded  gigantism  in 
almost  half  the  cases.  Brissaud  and  Meige,  however, 
would  go  further.  They  see  the  same  principle  at  woHl 
in  the  chronic  rheumatism  so-called  of  the  aged,  in  rheu- 
matoid arthritis  and  gout;  in  youth,  in  gigantism;  in 
adult  life,  in  acromegaly;  in  old  age,  in  n^es.  They 
support  this  by  an  observation  made  by  Gaston  and 
Brouardel  ^^  with  the  a;-rays  on  a  woman  of  sixty,  who 
began  to  show  signs  of  acromegaly  at  forty-two  after  the 
menopause.  The  disease  was  slowly  progressive,  and 
thickenings  in  the  form  of  nodules  could  be  made  out  on 
the  epiphyseal  lines. 

Without  endorsing  the  rather  startling  proposition  put 
forth  by  Brissaud  and  Meige,  that  "acromegaly  is 
gigantism  of  the  adult;  gigantism  is  acrome^v  of 
adolescence,"  it  seems  to  me  that  the  unprejudiced  ob- 
server amnot  fairly  deny  that  they  have  proved  their 
main  contention.  There  is  undoubtedly  a  close  connec- 
tion between  acromegaly  and  gigantism,  and  the  two 
affections  in  a  large  proportion  of  cases  merge  gradually 
one  into  the  other.  Gigantism  frequently  becomes  acro- 
megaly. But  how  about  the  other  fifty -eight  percent,  of 
cases  of  gigantism  that  present  no  signs  of  acromegaly? 
Are  these,  too,  of  the  same  nature,  or  are  they  in  a  differ- 
ent category  ?    It  is  not  impossible  nor  even  unlikely  that 
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)me  of  them  are  due  to  the  same  factors  as  acromegaly, 
I  it  is  ordizuuilv  underatood.  Here  we  have  to  consider 
le  natural  yarlationB  of  disease.  Diseases  do  not  inva- 
ih\y  run  their  course.    They  mar  become  ameliorated 

may  be  aborted.  Acromegaly  Itself  may  present  an 
tremely  slow  progression,  and  in  fact  may  cease  to  ad- 
nce.  A  fatal  termination  does  not  always  occur.  It 
iv  well  be,  therefore,  that  acromegaly  beginning  in 
rly  adoleecence  mav  progress  only  snfScientiy  far  to 
xluce  increase  in  length  of  bono  without  the  other 
ns  supervening.  It  may  be  recaalled  in  this  connection 
[t  the  majority  of  giants  die  early.  Byrne,  the  Irish 
ot.  died  at  twenty-two;  James  Toller  at  twenty-four; 

''Queen  of  the  Amazons"  at  about  twenty.  This 
y  perhaps  be  the  effect  of  the  acuteness  of  their  mal- 
,  but  in  many  cases  it  Is  due  to  intercurrent  disease, 
he  resisting  power  of  ffian  ts  is  notoriously  low.  How  - 
r  this  mar  be,  it  is  puin  that  many  giants  die  before 
period  of  age  incidence  of  acromegaly,  that  is  to  say, 
)re  adolescence  is  completed*  We  cannot  therefore 
that  they  would  not  imve  become  acromegalic  had 
'  lived,  it  is  possible,  therefore,  that  the  majority 
he  cases  of  gigantism  are  dependent  on  the  same 
lological  factors  as  acromegaly. 
mrc  has  been  considerable  debate  as  to  the  exact  na- 
of  the  cause  or  causes  at  work  in  acromegaly.  Klebs 
need  the  theory  that  acromegaly  is  due  to  angioma- 

Vaacular  lemons  are  undoubtedly  present  both  in 
ncgaly  and  in  gigantism.    Witness  the  arterioscle- 

the  varices,  the  vaso- motor  ataiia,  and  the  hyper- 
\y  of  vessels  to  adjust  themselyes  to  the  increased  size 
» bmiy.  But  there  is  no  proof  of  any  new  formation 
s^sols,  Lancercaux,  again,  has  suggested  that  -it  is 
•honeurosis.  The  enlargement  of  the  hands  and  the 
bed  innervation  met  with  in  syringomyelia  might 
St  this.  This  view  is  not,  however,  supported  by 
10 wn  facts,  von  Strtlmpell  has  thouebt  that  it  is  a 
iiitAl  dystrophy.  The  majority  of  observers  are,  I 
practically  agreed  that  acromegaly  is  dependent 
ne  gross  lesion  of  the  pituitary  body,  in  the  form 
tertrophy,  cystic  growth,  adenoma,  or  other  tumor 
J.  Osborne  believes  tiiat  gigantism  in  its  perfect 
pment  is  due  to  a  normal  hypertrophy  of  the 
ry  gland;  that  is,  to  a  hypersecretion  occurring 
age  of  puberty  or  age  of  general  or  symmetrical 
^fowth  and  development.  Ho  believes  further 
^autism  will  remain  such  as  long  as  the  pituitary 

in  normal  hypertrophy,  but  that  these  cases  of 
^m  will  assume  later  an  acromegalic  type,  if,  as  is 
e  case,  the  pituitary  body  begins  to  take  on  path- 
conditions.  In  other  words,  he  believes  that  an 
f  normal  secretion  from  the  pituitary  gland  is  the 
'  /pgantiam,  while  perverted  secretion  is  the  cause 
negaly.  This  conception  is  very  different  from 
Brissaud  and  Meige,  in  that  it  attributes  the 
wiiich  we  call  gigantism  and  acromegaly,  to  two 
and  separate  states  of  the  pituitary  function. 

and  Meige's  view  implies  that  the  same  con- 

tlie  pituitary  function  is  at  work  in  both  cases, 
rcnces  in  tibe  results  produced  being  attributable 
e  pc'riod  at  which  the  process  begins.  We  know 
of   the   nature  of  the  normal  function  of  the 

body,  and  indeed  of  its  disturbances,  that  it 

iiazardoua  as  yet  to  express  an  opinion  either 
>r  my  part  I  cannot  understand  the  term  ^  nor- 
Ttruphy,**  as  applied  to  the  pituitary.  We 
s  triio,  'what  might  be  called  normal  or  physi- 
I ypertropby  in  the  case  of  the  pregnant  uterus 
Uly  in  the  functioning  breast,  yet  this  is  but  a 
r  condition  and  is  parallcd,  so  far  as  I  know, 
Asi*  In  the  body.  Oigantism  is  an  abnormal 
and  to  my  mind  cannot  be  explained  on  the 
"•  normal  *•  hypertrophy.  It  may,  however,  be 
it  ia  due  to  an  excess  of  pituitary  secretion. 
4  can  produce  increase  in  the  length  of  bone, 
<yt  also  coni potent  to  produce  increase  in  thick- 
^'  ?  One  seems  as  likely  as  the  other.  Whether 
,'  i»  due  to  a  hypersecretion  on  the  part  of  the 


pituitary,  as  many  seem  to  think,  or  to  a  diminution  of 
the  secretion,  or  again  to  a  perverted  secretion,  cannot, 
however,  be  regarded  as  settled.  Tumors,  cysts,  and 
plain  hypertrophy  of  the  pituitary  have  been  found  in 
tiie  majority  of  autopsies  on  acromegalic  cases,  and  tu- 
mors or  the  pituitaiy  in  acromegalic  giants  (Buday  u. 
Jancto, "  Oestreich  u.  Slawy k  *^).  Possibly  simple  hyper- 
trophy or  adenomatous  growths  may  imply  oversecre- 
tion ;  but  cysts  or  destructive  tumors,  like  the  sarcomata 
that  are  so  frequently  found,  might  be  interpreted  as 
lessening  the  amount  of  secretion.  Conversely,  tumors 
of  the  pituitary  may  exist  without  signs  of  acromegaly, 
as  in  two  cases  that  have  come  under  my  own  observa- 
tion. Both  were  malignant  (one  sarcoma  and  one  endo- 
thelioma). Here  we  must  assume  either  that  the  pitui- 
tary was  able  to  furnish  the  proper  amount  and  kind  of 
secretion,  or  else  that  compensation  had  taken  place. 
We  are  realizing  more  and  more  the  importance  of  the 

erindple  of  compensation  in  regard  to  the  body  metabol- 
im.  we  see,  for  instance,  that  there  is  a  close  relation- 
ship between  the  thyroid  gland  and  the  pituitary  body. 
In  acromegaly  the  thyroid  gland  has  been  found  hy- 
pertrophied,  cystic,  or  atrophic,  and  the  disease  may 
be  complicated  by  the  symptoms  of  exophthalmic  goitre 
or  myxcedema.  In  this  connection  may  be  mentioned  a 
most  remarkable  case,  reported  by  Pope  and  Clarke,**  in 
whicn  a  man  suffering  from  acromegaly  had  a  daughter 
with  myxcedema  ana  an  atrophied  thyroid,  who  at  the 
age  of  twenty  presented  the  physical  and  mental  charac- 
ters of  a  child  of  five.  Ponfick,  Hvmanson,  Pineles,  and 
Green,  in  particular,  iiave  noted  the  association  of  acro- 
megaly with  myxcedema,  and  Murray  '*  its  combination 
wiw  exophthalmic  goitre.  Conversely,  the  pituitar}' 
has  been  found  enlarged  in  cases  in  which  the  thyroid 
was  atrophied  (Boyce  and  Beadles^,  and  when  this  oc- 
curs it  seems  to  prevent  at  least  the  immediate  results  of 
thyroid  defect,  namely,  cretinism  or  myxcedema.  In  the 
article  on  Dtoarflsm,  by  the  present  writer,  in  this  vol- 
ume, the  relationship  of  thyroid  dystrophy  to  that  other 
anomaly  of  growth  allied  to  gifl;antism,  namely,  dwarf- 
ism, is  dealt  with  at  length,  and  it  is  there  shown  how 
the  condition  of  athyroidea  may  result  in  inhibited  growth 
and  genital  insufficiency.  The  stigmata  of  infantilism  in 
acromegaly  and  in  gigantism  have  suggested  the  possi- 
bility 01  disorder  of  tbe  thyroid  in  these  affections,  and 
there  liave  not  been  wanting  those  who  would  attribute 
acromegaly  to  thyroid  dystrophy.  Facts,  however,  do 
not  favor  this  view. 

Genital  hypoplasia  and  malformation,  as  well  as  geni- 
tal inadequacy,  have  been  met  with  in  dwarfism,  cretin- 
ism, infantilism,  gigantism,  and  acromegaly,  and  this 
leads  us  to  discuss  in  how  far  disorders  of  the  sexual  ap- 
paratus are  responsible  for  anomalies  of  growth.  In  tMs 
connection  a  number  of  interesting  facts  may  be  adduced. 
The  sexual  languor,  as  it  might  be  termed,  found  in  both 
acromegaly,  and  gigantism,  has  been  referred  to.  Gamier 
and  Santenoise  ^*  have  observed  a  case  of  gigantism  asso- 
ciated with  feminism,  cryptorchidism,  and  polysarcia. 
Thoma^*  mentions  having  met  with  defective  formation 
of  the  genital  organs  in  a  case  of  hemihypertrophy.  In 
acromegaly,  as  soon  as  tbe  changes  in  the  bones  become 
manifest,  the  secondary  sexual  attributes  are  changed. 
In  the  male  the  hair  becomes  scanty,  while  in  the  female 
hair  is  apt  to  grow  on  the  face  much  as  it  does  after  the 
menopause  or  in  ovarian  disorders.  The  larynx  hyper- 
trophies and  the  voice  deepens.  Infantilism  and  hypo- 
plasia of  the  genital  organs  have  also  been  observed  in 
cases  of  tumor  growth  in  the  pituitar}'  in  the  absence  of 
signs  of  acromegaly.  Some  years  ago  I  performed  an 
autopsy  on  a  woman  about  thirty  years  of  age  who  had 
a  perithelia!  sarcoma  of  the  pituitary  without  si^ns  of 
acromegaly,  in  whom  the  genital  organs  were  markedly 
undeveloped.  Babinski  also  report^  to  the  Neurologi- 
cal Society  of  Paris  (June  7th,  1900)  the  case  of  a  girl  of 
seventeen,  who  presented  the  signs  of  infantilism,  amen- 
orrhoea,  abundant  fat,  scantiness  of  hair,  but  without 
acromegaly.  She  developed  pains  in  the  head  with  dis- 
ordered  vision,  and  epileptiform   convulsions.    After 
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death  it  was  discovered  that  she  had  a  tumor  of  the 
pituitary.  It  is  clear  then  that  there  is  some  relationship 
between  lesions  of  the  pituitary  and  thyroid  glands  and 

fenital  disturbances.  What,  then,  is  the  primary  disor- 
er  which  leads  to  such  extraordinary  anomalies  of 
growth  and  development?  Breton  and  Michaut^' have 
suggested  that  there  is  a  trophic  deviation  of  the  genital 
activity  to  the  bone  marrow  so  that  the  medullary  bone- 
forming  function  preserves  its  activity  indefinitely.  The 
cessation  of  genital  activity  would  lead  to  acromegaly, 
lliis  view  is  somewhat  similar  to  that  promulgated  pre- 
viously by  Freund,  Klebs,  and  Verstraeten,  who  held 
that  there  is  a  disturbance  of  the  evolution  of  the  genital 
function.  If  genital  evolution  is  in  excess  we  get  gigant- 
ism and  acromegaly ;  if  defective,  we  get  infantilism  and 
dwarf  growth.  It  is,  of  course,  well  recognized  that 
with  the  onset  of  puberty  the  efflorescence  of  the  sexual 
characteristics  is  coincident  with  increased  growth  and 
development  of  the  body  as  a  whole.  The  operation  of 
castration  has  been  observed  to  exert  a  notable  effect  on 
the  stature  of  the  body  as  well  as  in  inhibiting  the 
development  of  the  secondary  sexual  peculiarities.  In 
eunuchs  the  height  is  often  extreme.  This  is  due  chiefly 
to  a  disproportionate  increase  in  the  length  of  the  legs. 
liortet  has  confirmed  this  statement  by  an  examination  of 
the  skeleton  of  an  Egyptian  eunuch  196  cm.  high.  In 
castrated  animals,  the  capon  and  the  ox,  the  same  in- 
creased growth  of  the  lower  or  hind  extremities  is  to  be 
observed.  Silva**  lias  further  recorded  a  curious  obser- 
vation in  a  youth  who  was  normal  until  the  age  of  thir- 
teen. The  testes  then  remained  atrophic  and  when  about 
twenty  he  began  to  grow  rapidly,  eventually  manifesting 
some  enlargement  of  the  head  and  extremities,  muscular 
weakness,  anosmia,  slight  scoliosis,  to  such  a  degree  as 
to  suggest  acromegaly. 

While  such  facts  as  those  just  mentioned  are  sugges- 
tive of  some  relationship  between  genital  insufilciency 
and  disorders  of  growth  and  nutrition,  to  my  mind  the 
evidence  is  not  strong  enough  to  induce  us  to  accept  the 
view  that  deficiencv  of  the  genital  organs  is  the  cause  of 
these  disorders.  Two-thirds  of  the  cases  of  acromegaly 
develop  aft«r  puberty  is  pnictically  reached.  The  loss 
of  sexual  power  in  the  male  is  gradual  and  progresses 
pari  pasftH  with  the  extension  of  the  disease  itself.  In 
the  female,  too,  while  amenorrhcea  is  a  frequent  and 
often  the  first  symptom  of  the  disease,  it  is  not  invariable. 
Again  genital  hypoplasia  and  other  signs  of  infantilism 
are  often  present  in  dwarfs,  and  the  argument  might  be 
applied  with  equal  force  to  explain  dwarfism.  The  same 
cause  could  hardly  produce  at  one  time  dwarfism  and  at 
another  gigantism.  Moreover,  while  genital  hypoplasia 
has  been  often  observed  in  cases  of  thyroid  atrophy  and 
gross  lesions  of  the  pituitary  Ixxly,  so  far  as  is  known 
castration  does  not  produce  a  converse  effect  on  these 
particular  organs.  While,  then,  genital  hypoplasia  un- 
doubtedly plays  some  role  in  osteogenesis,  it  seems  to 
be  quite  a  subordinate  one.  and  appears  to  be  inadequate 
to  explain  the  more  marked  aberrations  from  the  normal 
path  of  development.  The  functions  of  the  thyroid 
gland,  the  pituitary  body,  and  the  sexual  organs  are, 
however,  no  doubt  correlated,  and  it  is  probable  that  the 
normal  course  of  growth  and  developnii-nt  is  dependent 
on  a  certain  balance  of  power  exerted  by  these  glands. 
Of  what  nature  is  this  correlation  we  are  to  a  great  ex- 
tent in  the  dark.  It  is  generally  believed  that  the  glands 
mentioned  produce  internal  secretions  that  are  essential 
to  the  normal  course  of  the  metabolic  processes.  The 
evidence  in  favor  of  this  is  less  strong  in  the  case  of  the 
sexual  organs  (testes  and  ovaries)  than  for  the  other  or- 
gans. It  may  be  inferred  that  while  the  metabolic  proc- 
esses referred  to  are  vital  in  nature,  they  are  inextricably 
associated  with  chemical  transformations.  The  impor- 
tance of  chemical  substances  in  the  growth  of  the  organ- 
ism is  well  illustrated  by  the  experimental  work  of  W  eg- 
ner,  Maas.  and  Gies.**,  **,  ^'.  Wegner  pro  veil  that  by 
feeding  rabbits  with  minute  doses  of  phosphonis  for  a 
prolonged  period  be  could  ^t  a  markeil  increase  in  the  \ 
lonnation  of  bone  at  the  epiphyseal  sutures  of  the  long  j 


bones.  The  same  thing  has  been  found  to  occur  with 
arsenic.  Observations  upon  the  nature  of  the  metabolinn 
in  giants  are  hitherto  lacking,  but  we  have  considenible 
evidence  to  show  that  in  acromegaly  metabolism  is  dis- 
ordered. There  appears  to  be  a  tendency  to  an  overpro- 
duction of  lime  salts  in  acromegaly.  Deposits  of  lime 
have  been  found  in  various  parts  of  the  body,  especially 
in  the  pituitary,  the  thyroid,  and  the  vessels  (arterio- 
sclerosis). Ossiform  infiltration  of  the  dura  mater  has 
been  observed.  Von  Moraczewski^  has  also  demon- 
strated a  tendency  to  the  retention  of  lime  and  phosphorus 
in  the  system  in  cases  of  acromegaly.  Not  only  then  is 
there  an  increased  deposit  of  lime  at  the  extremities  of 
the  bones,  but  also  in  widely  distant  parts  of  the  body. 

We  are,  I  think,  led  to  the  inevitable  conclusion  that 
gigantism,  like  acromegaly,  is  very  often  a  disorder  of 
development  brought  about  by  abnormal  metabolic  proc- 
esses. We  must  also  admit  that  a  large  proportion  of 
cases  of  gigantism  are  etiologically  the  same  Uiing  as 
acromegaly,  and  that  an  additional  but  uncertain  num- 
ber are  probably  abortive  acromegaly  (acromegalia 
fruste).  ()ne  consideration  must,  however,  be  by  no 
means  overlooked  in  any  discussion  of  the  question  of 
internal  secretion.  The  doctrine  of  internal  secretion  as 
at  present  understood  implies  the  existence  of  certain 
substances  in  the  body  upon  which  the  secretion  of  the 
glands  in  question  may  act.  Now  the  gland,  thyroid  or 
hypophysis,  may  be  totally  unable  to  perform  the  duties 
required  of  it,  owing  to  some  lesion,  or  it  may  be  only 
relatively  so.  In  either  case  similar  symptoms  would 
arise.  This  doctrine  of  relative  inadequacy  has  been  ad- 
vanced by  Prof.  J.  G.  Adami,^*  and  has  by  no  means 
attracted  the  attention  it  deserves.  On  the  one  hand, 
relative  inadequacy  of  a  gland  will  set  in  as  soon  as  its 
reserve  power  has  been  exhausted,  and  may  increase  un- 
til it  becomes  absolute.  On  the  other  hand,  there  may 
be  an  excess  of  the  substances  upon  which  the  internal 
secretion  is  supposed  to  act.  Therefore  it  is  quite  pos- 
sible that  certain  forms  of  developmental  disorder  may 
be  due  to  relative  inadequacy  on  the  part  of  some  of  the 
important  glands,  that,  as  we  have  seen,  are  competent 
to  modify  nutritive  processes.  In  the  case  of  gigantism, 
relative  inadequacy  of  the  pituitary,  or  it  may  be  a  rela- 
tive overadequacy ,  short  of  producing  the  regular  symp- 
toms of  acromegaly,  might  influence  growth  so  as  to 
bring  about  excess. 

However  this  may  be,  and  the  deduction  is  alluring, 
there  still  remains  some  small  proportion  of  cases  of 
gigantism  which  cannot  be  explained  on  any  of  these 
theories.  Such  are  the  cases  in  which  in  addition  to  ex- 
cessive height  there  is  great  strength  with  perfect  pro- 
portion. Here  there  can  be  no  question  of  disease  in  the 
ordinary  acceptation  of  the  term.  Such  giants  are  exam- 
ples of  the  so-called  ** athletic"  habit  of  body,  and  are 
strictly  comparable  to  the  giant  infants  before  referred 
to.  T* hey  represent  the  structure  of  the  human  body 
carried  to  its  highest  point.  They  may  be  regarded  as 
examples  of  true  or  ejfsential  gigantism.  Infantilism  and 
pituitary  dyscrasia  cannot  explain  them.  Rather  are 
they  to  be  referred  to  peculiarities  inherent  in  the  germi- 
nal cells  of  the  progenitors.  This  view  is  supported  by 
the  fact  that  certain  anomalies,  for  example  Polydactyly, 
malformations  of  the  genital  organs,  and  congenital 
hydrocele,  are  apt  to  be  associated  with  the  increase  in 
size  and  weight.  Albert  George  yieholU, 
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MOLYSIS. — (Synonyms:  Hcemocy tolysis ;  Hsema- 
i:  Lakiug  of  blood :  Globulysis;  Eryturocy tolysis.) 
lough  etymologically  this  tenn  includes  destruc- 
-  solution  of  both  red  and  white  corpuscles,  yet  bv 
it  has  come  to  be  applied,  when  used  without  speci- 
1,  only  to  the  erythrocytes.  When  corresponding 
'sof  the  leucocytes  are  considered,  the  specitic  term 
na  or  ieueoeytoiy^s  is  generally  usea.  In  this 
the  term  haemolysis  will  be  used,  as  above  indi- 
te appljr  only  to  erythrclytui, 
emolysiB  the  essential  phenomenon  consists  in  the 
of  the  hsDmoglobin  from  the  stroma  of  the  corpus- 
o  the  surrounding  fluid.    As  it  is  not  exactly 

in  lyhat  way  the  stroma  holds  the  hemoglobin 
y,  whether  purely  physically  or  in  part  chemi- 
f  whether  the  stroma  consists  of  a  spongioplasm 
•like  membrane,  or  both,  the  ultimate  processes 
mil  tlie  eficspe  of  the  haemoglobin  are  not  finally 

However,  the  agents  by  which  the  escape  is 

about  are  well  known  and  extensively  studied, 
r  are  found  to  be  of  extremely  various  natures. 
ly  be  roughly  classified  as:  (1)  Known  physical 
nical  amenta;  (2)  unknown  constituents  of  blood 
3)  bacterial  products;  (4)  certain  vegetable  poi- 

snake  venoms. 

the  knoiw^n  chemical  and  physical  agencies  in  the 
:>n  of  hiemolysis  have  much  significance  in  physi- 
\f\  to  some  extent  in  pathology,  yet  the  impor- 
r>bc  subject  of  hcemolysisatthe  time  of  this  writ- 

rhiefly  upon  the  work  now  being  done  with 
njiTia;  and  in  turn  the  chief  importance  of  this 

in  ItA  relation  to  problems  of  bacterial  destruc- 

d€*8truction,  and  the  geneml  laws  of  cell  sus- 
r  unci  cell  resistance.  Hence  we  shall  devote 
'  attention  to  the  subject  of  serum  hsmolysis, 


appreciating  that  whether  time  does  or  does  not  show 
this  work  to  be  of  as  far-reaching  importance  as  is  now 
hoped,  yet  in  any  event  it  will  mark  a  distinct  period  in 
the  history  of  medical  science.  As  being  by  far  the  sim- 
pler, however,  we  shall  first  discuss: 

(1)  Hjsmoltsis  BY  Known  Chemical  asd  Phtbical 

Agencies. 

If  distilled  water  is  added  to  corpuscles  of  any  kind, 
osmotic  changes  are  bound  to  occur,  since  within  the  cells 
are  abundant  salts,  soluble  in  water,  which  will  begin  to 
diffuse  outward  in  an  attempt  to  establish  osmotic  equilib- 
rium between  the  corpuscles  and  the  surrounding  fluid. 
Conversely  water  enters  the  corpuscles  at  the  same  time, 
and  accumulating  there  leads  to  swelling  until  such 
injury  has  been  produced  as  permits  the  h«moglobiu  to 
escape  and  enter  the  surrounding  fluid.  Before  Uiis  oc- 
curred the  fluid  was  opaque  because  of  the  obstruction  to 
light  offered  by  the  red  cells.  The  stroma  now  settles  to 
the  bottom,  while  the  hsemoglobin  diffuses  into  the  fluid, 
making  it  red,  but  perfectly  transparent.  This  process 
has  long  been  known  as  tne  "  laking ''  of  blood,  and  is 
essentially  the  condition  present  in  ^1  forms  of  hsemo- 
lysis.  That  the  hfemoglobin  escapes  only  through  inj  ury 
of  the  stroma  and  not  through  simple  osmotic  diffusion  is 
shown  by  the  fact  that  if  salt  solution  of  the  same  con- 
centration as  normal  serum  is  used  instead  of  distilled 
water,  no  such  escape  of  haemoglobin  occurs.  As  hemo- 
globin is  perfectly  soluble  in  the  salt  solution  it  should 
pass  out  if  it  diffused  as  do  the  salts.  Since  there  is  no 
escape  of  hfemoglobin  in  such  a  salt  solution,  it  is  evident 
either  that  the  stroma  is  not  permeable  to  haemoglobin,  or 
else  the  haemoglobin  is  in  some  way  attached  to  or  com- 
bined with  the  stroma.  Again,  if  the  corpuscles  are 
placed  in  a  solution  of  salt  more  concentrated  than  their 
own  fluids,  water  escapes  and  the  corpuscles  shrink ;  as 
no  haemoglobin  escapes  with  the  water  it  is  evident  that 
the  stroma  is  not  penneable  to  haemoglobin  when  intact. 
Therefore  it  would  seem  that  haemolysis  by  distilled 
water  may  be  purely  physical,  produced  by  the  cell 
stretching  until  rupture  occurs  and  the  haemoglobin  es- 
capes as  from  a  sac,  or  else  it  may  be  that  the  stroma  is 
partly  soluble  in  water  but  not  in  salt  solution,  so  that 
the  distilled  water  dissolves  the  stroma  and  the  haemo- 
globin escapes  from  its  attachment.  Because  of  the  re- 
semblance of  the  process  of  haemolysis  to  the  rupture  of 
plant  cells  with  escape  of  their  contents  when  they  are 
placed  in  distilled  water,  it  might  be  assumed  that  haemo- 
lysis is  largely  a  physical  matter,  but  there  are  many  in- 
dications that  chemical  changes  must  be  involved.  For 
example,  if  a  red  corpuscle  in  an  isotonic  solution  is  cut 
into  pieces  the  haemoglobin  does  not  escape,  indicating 
that  its  structure  is  quite  dissimilar  to  that  of  the  simple 
vegetable  cell,  and  that  there  is  some  union  of  stroma  and 
of  haemoglobin  other  than  physical. 

Repeated  alternate  freezing  and  thawing  is  another 
physical  means  of  bringing  on  haemolysis.  Heating  to 
62''-64''  C.  causes  haemolysis  of  mammalian  corpuscles;  in 
cold-blooded  animals  this  seems  to  occur  at  a  slightly 
lower  temperature. 

Some  chemical  agents,  as  might  be  expected,  are  capa- 
ble of  liberating  haemoglobin,  even  when  the  corpuscles 
are  in  isotonic  solutions.  The  ordinary  salts  of  serum,  of 
course,  do  not  have  this  property,  but  ammonium  salts 
are  strongly  haemolytic.  Urea  also  will  dissolve  red  cor- 
puscles. The  chemical  agents  that  dissolve  red  corpus- 
cles seem  to  be  those  that  have  the  power  of  penetrating 
the  stroma.  Ammonium  salts  and  urea  penetrate  the 
corpuscles  freely  and  cause  haemolysis.  Sugar  and  NaCl 
seem  not  to  penetrate  the  corpuscle,  and  therefore  do  not 
produce  haemolysis.  Of  the  permeating  substances  there 
seem  to  be  two  types:  One,  like  urea,  does  not  produce 
haemolysis  when  m  a  solution  of  NaCl  isotonic  with  the 
serum;  the  other,  like  ammonium  chloride,  is  not  pre- 
vented from  producing  haemolysis  by  the  presence  of 
NaCl.  All  these  agents  seem  to  effect  haemolysis  by  act- 
ing on  the  stroma,  for  when  the  stroma  of  corpuscles 
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containing  complement  that  can  dissolve  corpuscles  when 
>he  proper  amboceptors  are  supplied.  Again,  serums 
lave  been  found  to  possess  complements  with  var3ning 
'esistance  to  heat,  some  being  indeed  ouite  thermostable. 
n  one  serum,  for  example,  immunized  against  a  mixture 
)f  swine,  sheep,  and  ox  blood,  Wendelstadt  found  that 
he  complement  for  swine  blood  was  more  resistant  to 
leat  than  that  for  ox  or  sheep  blood,  while  the  latter  re- 
isted  HCl  more.  Normal  horse  serum  was  shown  by 
^rlich  to  contain  two  complements:  one  specific  for 
fibbit  corpuscles,  the  other  for  guinea-pig  corpuscles, 
.'hich  could  be  separated  by  filtering  through  a  Pukall 
Iter,  as  the  guinea-pig  complement  alone  passed 
irough.  This  variability  in  filtration  of  complement  in- 
icates  that  the  size  or  consistence  of  the  molecules  is  not 
issimilar  to  that  of  the  enzymes,  which  are  also  vari- 
isly  held  back  bv  filters.  Some  complements  have  been 
»und  to  diffuse  through  animal  membranes,  while  others 
)  not.  It  therefore  seems  that  complement  is  not,  as 
as  ai  one  time  believed,  a  single,  non-specific  substance. 
It  complements  may  be  as  numerous  and  as  various 

the  intermediary  bodies.  However,  one  thing  seems 
oved,  namely,  that  the  complement  is  not  developed 
rough  the  process  of  immunization,  but  Is  a  constant 
nstituent  of  the  normal  serum,  although  greatly  fluc- 
ating  in  quantity.  In  immune  serum,  as  a  rule,  the 
lount  of  complement  is  inadequate  to  saturate  the 
mune  bodies  present.  As  before  mentioned,  this  defi- 
ncy  may  be  met  by  adding  serum  from  animals  not 
munized — serum  which  contains  complement.  As  a 
le  the  normal  serum  should  be  from  an  animal  of  the 
lie  species  as  the  immune  animal,  but  it  is  a  remarkable 
;t  that  a  proper  complement  may  be  obtained  for  im- 
ine  serum  of  one  animal  from  an  animal  of  an  entirely 
ferent  species.  For  example,  serum  of  a  dog  immun- 
d  against  the  corpuscles  of  a  guinea-pig,  aner  beinff 
dered  inactive  by  having  its  complement  destroyed 
iieat,  may  be  again  activated  by  addition  of  normal 
nea-pig  serum;  that  is,  the  guinea-pig  complement 
I  unite  with  the  dog  immune  body  as  well  as  will  the 
iplcment  from  the  dog. 

another  important  fact  concerning  the  varieties  and 
ure  of  complement  has  been  furnished  by  Kyes,  who 
lonstrated  that  red  corpuscles  may  contain  within 
iiselves  intracellular  complements,  endotxnnplement, 
^qual  significance  is  the  related  observation  that  led- 
[  will  act  as  a  complement  for  cobra  poison.  That  a 
nite  substance  of  known  chemical  composition  may 
as  the  complement  is  an  important  step,  although 
hin  must  be  more  allied  to  thermostable  compTe- 
ts  than  to  thermolabile  complements,  which  are  the 
I  seemingly  of  most  importance, 
tiere  are  two  groups  in  complement:  one  of  which  is 
ed  to  the  immune  body,  therefore  a  baptophore 
rp,  and  another  that  acts  upon  the  cell  to  wnich  it  is 
lored.  and  called  the  ttftnotaxie  group.  This  latter  is 
Dgous  to  the  toxophore  group  of  a  toxin.  As  a  mat- 
>f  fact  a  complement  is  a  toxin  for  the  cell  it  may 
;k.  As  might  be  expected,  therefore,  lust  as  toxoids 
ormod  by  degeneration  of  the  toxophore  group  of 
foxin,  so  atoo  c^mplemenUnda  are  formed  by  the  de- 
ration of  the  zymotoxic  group  of  the  complement. 

before  mentioned,  the  affinity  between  complement 
ntermediary  body  is  less  than  between  intermediary 

and  cell  receptor,  therefore  the  latter  union  occurs 
If  the  amount  of  intermediary  body  is  largely  in 
ts  of  the  amount  of  complement  the  hsmolysis  is 
ly  interfered  with,  because  the  excessive  inter- 
%ry  bodies  unite  with  the  complement;  and  as  the 
*€>rcptor8  have  all  been  at  once  occupied  by  inter- 
ir3'  bodies,  the  complement  cannot  become  attached 
«  cell,  since  intermediary  bodies  do  not  unite  with 
r>tber.  This  blocking  off  is  referred  to  as  deviation 
r  c^^fnpiement. 
^cDemtion  of  complement  after  it  has  been  exliausted 

place  in  a  short  time.  In  rabbits  whose  serum  was 
ved  of  complement  by  injecting  goat  corpuscles 
tije  complement  had  all  been  absorbed  by  them,  it 


was  found  that  complete  regeneration  may  take  place  in 
from  two  to  four  hours. 

Although  the  complement  is  the  normal,  constantly 
present  constituent  of  the  blood  that  probably  protects 
the  body  against  bacteria  and  other  injurious  agents,  yet 
it  is  also  capable  of  being  harmful  to  the  cells  of  its  own 
creator.  Snake  venoms,  for  example,  seem  to  owe  their 
poisonous  properties  to  the  presence  of  large  numbers  of 
amboceptors  of  various  sorts,  and  therefore  to  produce 
their  violently  injurious  effects  they  require  the  action  of 
complement,  which  is  furnished  by  the  poisoned  individ- 
ual for  his  own  destruction.  It  is  probable  that  there  are 
other  conditions  in  which  the  complement  is  an  agent  of 
harm  rather  than  of  protection. 

The  amount  of  complement  in  the  serum  of  an  indi- 
vidual varies  in  health,  and  even  more  so  in  disease.  In 
phosphorus  poisoning  the  power  of  the  serum  of  the  rab- 
bit to  destroy  guinea-pig  corpuscles  is  lost,  because  the 
corresponding  complement  is  absent.  Longcope  claims 
that  complement  for  typhoid  and  colon  bacilli  is  de- 
creased in  many  chronic  aiseases,  which  may  account  for 
terminal  septicsemia.  Alcoholism  is  also  said  to  reduce 
the  complement  of  the  blood  of  animals.  Undoubtedly  the 
fluctuation  of  complement  content  of  the  blood  is  an  im- 
portant factor  in  determining  susceptibility  to  infection. 

An  indication  of  how  purely  chemical  is  the  union 
between  the  various  substances  implicated  in  haemolysis 
is  the  observation  by  Hektoen  that  ions  of  Ca,  Sr,  Ba, 
and  SO4  combine  in  such  a  way  with  complement  that 
it  is  unable  to  unite  with  the  immune  body,  and  thus 
they  prevent  haemolysis.  These  inorganic  substances 
seem  to  saturate  the  affinity  of  the  haptophore  group  of 
the  complement  in  the  same  way  that  amboceptors  do. 

Antih4Bmolysin.—Z\i»t  as  an  antitoxin  can  be  produced 
by  immunizing  cells  against  the  toxins  that  injure  them, 
so  by  immunizing  the  blood  corpuscles  against  hsemo- 
lytic  serum  an  antihaemolytic  serum  can  be  obtained.  If 
heated  serum  is  used  an  anti-immune  body  is  obtained, 
that  acts  by  combining  with  the  cytophile  fton^  of  the 
intermediary  body  and  thus  preventing  the  intermediary 
body  and  the  corpuscles  from  uniting.  If  there  are 
several  intermedial^  bodies  in  the  injected  serum,  anti- 
bodies may  be  obtained  that  are  specific  for  each.  These 
antibodies  seem  to  be  the  receptors  of  the  red  cells  that 
unite  with  the  intermediary  boay  in  producing  hsemolysi& 

By  ipimunizing  against  normal  serum,  whether  heated 
or  not,  anti-eom^fiement  is  obtained  which  also  is  specific. 
Ehrlich  has  shown  that  this  anti-complement  acts  by 
combining  with  the  haptophore  group,  thus  preventing 
the  complement  from  being  anchorea  to  the  cell  by  the 
intermediary  body.  Such  anti-complement  does  not 
unite  at  all  with  the  intermediary  body,  which  remains 
in  a  condition  capable  of  taking  up  fresh  complement  if 
it  is  provided.  Again,  resembling  the  production  of  anti- 
toxin with  toxoids,  anti-complement  can  be  obtained  by 
immunizing  with  complementoid. 

Not  only  can  aiUi-iieterolyn'M  be  obtained,  but  also 
anti-^iolynnst  if  serum  hsemolytic  for  blood  of  an  homol- 
ogous animal  be  used  in  immunizing.  Since  during  nor- 
mal conditions  of  life  red  corpuscles  are  continally  under- 
going dissolution,  it  may  be  that  in  everybody  there 
really  develop  autolysins,  which  are  prevented  from 
causing  extensive  destruction  of  the  corpuscles  by  the 

S reduction  of  anii-autolynn,  Besredka  seems  to  have 
emonstrated  the  presence  of  such  antibodies  in  normal 
serum,  and  suggests  that  such  self -immunization  may  be 
an  important  process  in  protection  of  the  body.  In  this 
connection  it  may  be  mentioned  that  there  seem  to  be 
antiferments  normally  present  in  the  blood  that  are  per- 
haps of  importance  in  preventing  self -digestion  of  the 
tissues  during  life  by  the  ferments  of  the  body  itself. 

Agglutination  in  Relation  to  HcBmolysis. — The  well- 
known  agglutinating  reactions  of  bacteria  can  be  dupli- 
cated with  red  corpuscles.  As  with  bacterial  agglutinins 
the  agglutinin  seems  to  be,  in  Ehrlich 's  terms,  a  unicep- 
tor;  that  is,  it  has  but  one  group  with  affinity  for  other 
substances,  as  is  the  case  with  the  toxins.  Agglutinins 
for  corpuscles  are  found  to  varying  extent  in  normal 
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copperhead  poesesses  in  each  intennediary  bodies  that 
eein  to  be  identical  in  nature,  although  tiiey  mav  vary 
Q  quantity.  This  explaiuB  the  rather  remarkable  fact 
hat  serum  of  animals  immunized  against  cobra  poison, 
enerally  called  antivenint  will  neutralize  the  hsemolytic 
nd  many  of  the  other  properties  of  the  venom  of  rattle- 
lake,  copperhaul,  and  moccasin.  Antivenin  acts  as  an 
iti-intermediary  body,  and  by  occupying  one  of  its 
iptophore  groups  prevents  it  completing  the  union  of 
tniplement  and  cell.  In  order  of  decreaofng  hemolytic 
)wer  for  mammalian  corpuscles  come  venoms  from 
bra,  water  moccasin,  copperhead,  and  rattlesnake. 
lesc  venoms  are  also  agglutinative  for  all  corpuscles 
ed,  and  agglutination  will  occur  at  O"*  C.  Exposure 
•  thirty  minutes  at  75*-80'  C.  destroys  the  agglutina- 
e  property.  In  general,  the  hemolytic  power  of  the 
loms  for  (liferent  sorts  of  corpuscles  varies  in  inverse 
)portioD  to  its  agglutinative  power.  The  hemolytic 
^nnediary  bodies  are  remarkably  resistant  to  heat, 
fering  but  slight  loss  of  power  at  lOO""  C.  Each 
oin  contains  many  intermediary  bodies,  seemingly 
frcot  for  each  sort  of  corpuscle  htemolyzed,  at  least  to 
eat  part;  no  one  sort  of  corpuscle  can  so  saturate  all 
iDtermediary  bodies  that  none  is  left  for  other  kinds. 
?r  the  intermediary  body  is  attached  to  a  corpuscle 
tu  unite  with  many  different  sorts  of  complements, 
only  tiie  one  natural  to  its  serum  accomplishes  com- 
.'  h^Fmolysis.  Leucocytes  also  are  dissolved,  and  they 
I  to  have  specific  intermediary  bodies  different  from 
'  that  unite  with  red  corpuscles,  but  the  agglutinin 
ach  seems  to  be  the  same.    As  the  venom  contains 

amounts  of  intermediary  bodies,  when  an  animal  is 
ned  by  a  snake  the  complement  is  quickly  taken 
nd  this  probably  explains  the  deficient  bactericidal 
r  of  blood  serum  in  this  condition  that  permits  the 
sfve  infections  so  characteristic  of  snake  bites. 
(II in  will  prevent  this  interference  with  normal 
iolysis  by  occupying  one  of  the  groups  of  the  inter- 
ry  bodies  of  the  venom  so  that  it  cannot  use  up  the 
corapiement. 

highly  hasmolytic  cobra  venom  can  combine  with 
:7meDt«  contained  within  the  red  corpuscles,  endo- 
*nent,  and  so  produce  haDmolysis  in  the  absence  of 
complement.  Kyes  lias  shown  that  lecithin  may 
constituent  of  the  red  corpsucles  that  acts  as  the 
nient. 

isising  it  may  be  noted  that  the  effects  of  venom  on 
iiul  endothelial  cells,  which  with  the  hfl^molysis 
itf'  tiic  manifestations  of  its  toxicity,  are  produced 
sfime  way  as  tlie  hsemolysis.  Amboceptors  are 
that  unite  complement  to  these  cells,  enabling  it 
k  them.  As  certain  venoms  are  richer  in  one  sort 
mediary  body  than  others,  so  the  effects  of  the 
one  kind  of  snake  differ  from  those  of  another 
K,  rattlesnake  poison  is  particularly  endothelio- 
i(i  therefore  hemorrhages  are  a  prominent  se- 
»r  the  rattlesnake's  bite. 

rpuscles  of  tlie  frog  are  not  hsemolyzed  by  venom, 
^  of  necturus  (mud  puppy)  but  slightly,  agreeing 

known  resistance  oi  cold-blooded  animals  to 
es. 

tm  is  remarkably  luemolytic,  so  much  so  that  a 
of  0.1  c.c.  per 'kilogram  of  body  weight  will 
>ljit  or  guinea-pig  in  three  minutes  when  in- 
ravenously.  Heating  at  64"  C.  for  fifteen  min- 
•<»ysi  tljo  hosmolytic  action,  and,  unlike  ordinary 
tiiolysins  the  addition  of  complement  does  not 

activity^  Animals  can  be  immunized  against 
1.  Introduced  into  the  stomach,  eel  serum  is 
It  can  be  dried  and  redissolved  witliout  losing 
y,  but  acicls  and  alkalies  readily  destroy  it. 
lo  drst  discovered  the  toxicity  of  eel  serum, 
unkno'wn  active  principle  tVAM^(? tort n. 
*?3i  H  ix  OiasASB. — During  health  there  is  always 

<^^rrain  amount  of  destruction  of  red  corpus- 
t  v«?  outlived  their  usefulness;  so  in  disease  we 
o  <leal  vrith  either  an  alteration  in  the  normal 
f  blood  destruction,  or  the  introduction  of  en- 


tirely new  processes.  Although  the  place  and  manner 
of  normal  red  corpuscle  destruction  is  not  completely 
known,  yet  it  seems  probable  that  there  is  relatively 
little  hsemolysis  within  the  circulating  blood.  When  a 
red  corpuscle  becomes  damaged  it  seems  to  become  more 
susceptible  to  phagocytosis,  and  it  is  picked  out  of  the 
blood  chiefly  by  the  endothelial  cells  of  the  sinuses  of  the 
spleen,  haemolymph  glands,  and  bone  marrow.  Within 
these  cells  it  apparently  undergoes  hcemolysis.  Event- 
ually the  resulting  pigment  is  split  up  by  the  liver,  the 
non-ferruginous  portion  forming  the  bile  pigments,  while 
the  iron  seems  to  be  mostly  withheld  to  be  worked  over 
into  new  hsemoglobin.  Whenever  during  disease  red 
corpuscles  are  more  rapidly  injured  than  thev  are  under 
normal  conditions,  these  processes  of  normal  hsemolysis 
are  exaggerated  and  we  not  only  find  the  phagocytic 
cells  of  the  spleen  and  glands  packed  with  them,  but  en- 
dothelial cells  elsewhere  and  leucocytes  also  take  on  the 
hemolytic  function.  At  the  same  time  there  is  an  exces- 
sive production  of  bile  pigment  from  the  destroyed  red 
corpuscles,  ^hich  has  an  undetermined  relation  to  the 
so-called  '  hsemato-hepatogenous  *'  jaundice.  If  haemol- 
ysis is  very  excessive  the  blood  pigment  accumulates 
m  other  organs  than  the  liver  and  spleen.  When  at  one 
time  over  one-sixtieth  part  of  the  hsemoglobin  of  the 
blood  is  in  solution  in  the  plasma,  it  may  escape  in  the 
urine,  producing  hsemoglobinuria. 

The  hsemolysis  of  the  acute  febrile  diseases  is  readily 
explained  by  the  demonstrable  hsemolytic  property  of 
the  products  of  the  organisms  that  cause  them,  such  as 
streptocolysin,  staphylolysin,  etc.  Perhaps  at  the  same 
time  altered  metabolic  products  may  also  play  a  part, 
but  it  does  not  seem  probable  from  experimental  results 
that  the  thermic  condition  per  ie  has  much  effect.  In 
malaria,  although  the  parasites  enter  and  destroy  the 
corpuscles  in  which  they  live,  yet  this  alone  does  not  ac- 
count for  all  the  blood  aestruction  of  the  disease,  for  the 
amount  of  ansemia  is  quite  without  relation  to  the  num- 
ber of  parasites  to  be  found.  There  is  good  reason  to 
believe  that  the  plasmodia  produce  hsemolytic  substances 
that  are  discharged  into  the  serum.  In  the  primary  anae- 
mias haemolysis  seems  to  be  the  essential  process,  although 
the  agents  involved  are  at  present  unknown.  Absorp- 
tion of  hsemolytic  products  of  intestinal  putrefaction  or 
infection  has  always  come  in  for  much  suspicion,  with- 
out ever  becoming  completely  established.  Here  also  the 
haemolysis  seems  to  take  place  in  the  endothelial  cells 
rather  than  in  the  vessels.  In  such  a  disease  as  per- 
nicious ancemia  there  is  much  reason  to  assume  that  de- 
fective or  abnormal  hsematogenesis  is  an  important  factor. 
Probably  the  ansemia  of  nephritis  is  the  result  of  hsemo- 
lytic action  of  the  retained  products  of  metabolism,  in 
which  connection  the  hsemolytic  properties  of  ammonium 
compounds  may  be  recalled.  In  some  diseases  associated 
with  ansemia  it  has  been  found  that  the  blood  serum  of 
the  patient  is  distinctly  isohsemoly tic,  although  isoagglu- 
tination  seems  to  be  more  frequent.  Such  sera,  however, 
do  not  seem  to  be  autohsemoly tic,  at  least  in  the  test  tube. 
The  bloody  fluids  that  can  be  obtained  from  cancers  have 
been  found  to  be  hsemolytic,  while  antihsemolysin  has 
been  found  in  ascitic  and  pleural  effusions. 

In  manj  forms  of  poisoning  hsemolysis  is  a  prominent 
feature ;  in  some  it  seems  to  be  the  chief  effect  of  the 
poison,  e.g.,  potassium  chlorate  and  arseniuretted  hydro- 
gen. In  severe  extensive  burns  there  may  occur  hse- 
molysis, and  hsemoglobinuria  may  also  result.  The  re- 
markable "paroxysmal  hsemoglobinuria"  is  at  present 
without  satisfactory  explanation  as  to  the  cause  of  the 
hsemolysis.  The  haemoglobinaemia  of  "  black  water  fever  " 
has  been  the  cause  of  much  discussion  as  to  whether  the 
malarial  parasite  or  the  quinine  is  the  cause,  with  a 
divided  opinion  resulting,  although  undoubtedly  cases 
do  occur  in  malaria  without  administration  of  quinine. 
After  removal  of  the  spleen  hsemolysis  by  the  hsemolymph 
glands  exceeds  that  of  the  primitive  spleen,  causing  an 
excessive  destruction  of  red  corpuscles  (Warthin).  This 
suggests  that  the  spleen  may  normally  dispose  of  some 
hsemolytic  agent  which  acts  either  by  stimulating  phago- 
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Ive  the  iDjeotion  of  endothelial  cells  as  well  as  those 
[Qc  to  the  tiwue  studied.  Therefore  it  is  possible 
cytotoxic  sernm  so  obtained  will  contain  endothelial 
18  and  80  complicate  any  results  of  intra  viiam  ex  peri- 
8.  There  is  every  reason  to  believe  that  endothe- 
Jc  substances  are  produced  in  this  way.  Ricketts 
1  that  serum  of  animals  immunized  ajofainst  lymph 
Ls  was  toxic  to  endothelial  cells,  which  was  indi- 
by  hemorrhages  at  the  point  of  injection,  and 
ed  desquamation  of  endothelium  when  the  injection 
nade  into  a  serous  cavity.  In  snake  poisoning  the 
give  hemorrhages  are  also  due  to  an  endotheliolytic 
tplc,  called  by  Flexner  hamorrhagin.  This  is  de- 
3d  by  heating  at  75"*  C,  and  is  particularly  abun- 
in  fact,  the  diief  toxic  agent  in  rattlesnake  venom. 
nphatotytic  Serum. — This  serum  has  been  studied 
}y  by  Ricketts  and  by  Flexner,  immunizing  ani- 
.vith  lymph  glands.  As  might  be  expected  from 
Ature  of  the  injected  glands  the  resulting  serum 
oed  endotheliotoxin,  leuootoxin,  hsemolysin.  hsema- 
in,  Icuco-affglutinin,  and  precipitins.  When  in- 
into  animals  this  serum  had  a  marked  effect  upon 
lean  and  lymph  glands,  producing  great  enlarge- 
of  these  structures,  which  were  also  congested. 
)ne  marrow  was  also  somewhat  affected,  and  when 
V  was  used  in  immunizing,  the  myeloioaeie  serum 
?ed  marked  proliferative  changes  in  the  lymph 
as  well  as  in  the  marrow.  The  changes  produced 
leucocytes  were  the  same  as  those  described  for 
)xic  serum,  indicating  that  the  different  forms  of 
iTtes  can  combine  with  immune  bodies  produced 
:  lymphocytes. 

rolytic  Serufn.--\t  has  been  claimed  that  if  a  kid- 
destroyed  by  ligating  its  vessels  or  ureter  the  re- 
g  kidney  develops  serious  degenerative  changes, 
ire  not  present  if  one  kidney  is  entirely  removed. 
IS  been  attributed  to  the  development  of  nephro- 
ubstances  produced  in  reaction  to  the  absorption 
Djured  renal  tissue  tlmt  has  been  left  in  the  body, 
methods  of  renal  injury  have  been  thought  to 
3  similar  effects,  and  serum  of  animals  with  kid- 
ease  was  said  to  injure  the  kidneys  of  normal 
From  this  basis  it  has  been  thought  to  explain 
gressive  nature  of  the  chronic  nephritides  as  the 
f  ncphrotoxins  produced  through  the  absorption 
Djured  cells,  and  which  nephrotoxins  injure  still 
lis.  Such  a  process,  however,  involves  the  pro- 
of cell  toxins  in  an  animal  toxic  for  its  own  cells, 
n  tocytotoainf  ;  and  as  it  has  so  far  been  practically 
>le  to  produce  autolysins  of  other  sorts,  it  is  not 
er  probable  that  the  kidney  is  an  exception, 
nore,  the  latest  writer,  Pearce,  was  unable  to  pro- 
lephrotaxinB,  and  could  not  corroborate  the  results 
bave  been  found  in  the  remaining  kidney  after 
the  vessels  of  the  other.  He  did  obtain  an  ac- 
ronephrolynn,  but  also  found  that  immunization 
>r  produced  just  as  actively  nephrolytic  serum 
nization  with  kidney. 

ytie  Serum, — ^Even  so  highly  specialized  cells  as 
the  nervous  tissue  seem  to  produce  a  reaction 
formation  of  immune  bodies.  Perhaps  because 
[items  produced  by  action  on  the  nervous  sys- 

0  readily  detected,  and  because  of  the  advanced 

1  of  our  knowledge  concerning  the  minute  struct- 
anglion  cells,  the  results  obtained  with  neuro- 
im  liAve  been  particularly  striking.  Perhaps 
positive  results  are  those  of  Ricketts  and  Roth- 
lo  found  that  serum  of  rabbits  immunized 
le  braiDS  or  cords  of  guinea-pigs,  when  injected 
'cssels  of  guinea-pigs  was  highly  toxic,  causing 
th  various  symptoms  only  explainable  on  the 

of     nervous   lesions.    Microscopically  the 
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cells  showed  marked  changes  in  those  animals 
ivcd  the  injection  long  enough.  All  the  results 
tained  have  been  with  heterogeneous  serum. 
particularlv  that  of  cobra,  possess  strong  neu- 
l>stai]ces,  that  are  the  chief  toxic  agents  in  most 
uoms  (the  rattlesnake  excepted).    This  neuro- 


Ivsin  can  be  removed  bv  saturation  with  nervous  tissue 
uom  the  hsemolysin,  ana  conversely  the  hiemolysin  can  be 
removed  b^  saturating  with  red  corpuscles,  thus  corrob- 
orating Wassermann's  experiments  with  tetanus  toxin 
and  supporting  Ehrlich's  theory. 

Thffrdytic  Serum. — ^There  are  but  few  reports  on  this 
serum,  but  of  these  the  latest,  that  of  Portis,  indicates 
that  after  removal  of  all  hsemolysis  as  a  factor  there  do 
occur  changes  in  the  nature  of  excessive  absorption  of 
colloid,  and  proliferation  after  the  order  of  that  seen  in 
regeneration.  However,  the  clinical  picture  of  thyroid- 
ectomy was  not  produced  in  any  case,  and  the  anatomic 
changes  were  not  great. 

Numerous  reports  may  be  found  indicating  attempts 
with  varying  success  to  obtain  sera  toxic  for  other  tis- 
sues. Among  them  may  be  mentioned  epitheliolpnn  (for 
ciliated  epithelium),  epermatotoxin,  hepatolynn,  cardio- 
lyiin,  iplenolytin,  and  tyncytiolyein.  Attempts  at  the 
production  of  immune  serum  with  adrenal  by  Abbott  re- 
sulted only  in  a  serum  with  great  hsemolytic  power,  but 
with  no  particular  effect  on  the  adrenal.  The  principle  in 
all  is  the  same,  but  the  results  as  a  whole  are  not  now  in 
a  state  to  warrant  extensive  consideration.  In  ffenera1,'it 
can  be  said  that  it  has  not  been  found  possible  in  this 
way  to  throw  out  of  function  one  particular  organ,  with 
or  without  involvement  of  other  structures.  It  must  be 
borne  in  mind  that  we  can  have  grave  functional  dis- 
turbances without  corresponding  anatomic  alterations. 
There  is  no  reason  known  why  a  group  of  receptors  of 
essential  importance  to  the  functional  manifestations  of 
the  cell  may  not  be  quite  independent  of  vegetative  func- 
tions: and  with  impairment  of  these  alone  there  need  be 
no  visible  cell  changes.  H,  Gideon  WelU. 

BlBUOORAPHT. 

Sxoellent  revlewB  bearing  upon  these  topics,  to  whicli  the  reader  Is 
referred  for  the  MbUofrrBphy  of  the  esrlier  works,  are  found  In :  '*  A 
Bevlew  of  Current  Theories  ReKardlng  Immunity,"  by  James 
Ritchie.  Journal  of  Hygiene,  ItXlSS,  U. ;  Ehrllch's  ''  Groonian  Lecture,** 
In  the  Proceedings  of  the  Royal  Society  of  London,  1900.  Ix\rl. ;  and 
In  the  book  by  Vaughan  and  Novy,  *'CeUukir  Toxins,**  1908. 

References  to  all  the  later  literature  of  importance  will  be  found  in 
the  reviews  of  pathologic  literature  by  Hektoen,  in  Progressive 
Medicine,  each  year  since  1900. 

HEMLOCK,  POISONING  BY.— The  water  hemlock 
(Canium  maeulatum)  is  a  small  herb,  belonging  to  the 
natural  order  Uinbellifera.  It  must  not  be  confounded 
with  the  hemlock  tree  (hemlock  spruce),  a  well-known 
product  of  the  forest  regions  of  the  United  States.  Co- 
nium  maeulatum  is  indigenous  in  Europe,  but  has  estab- 
lished itself  to  a  limited  extent  in  other  countries.  It  is 
regarded  as  the  poison  which  was  .used  by  the  ancient 
Athenians  in  putting  to  death  certain  criminals,  and  has 
become  famous  in  consequence  of  its  use  in  the  case  of 
Socrates. 

The  poisonous  properties  exhibited  by  several  parts 
of  tiie  plant,  especially  the  fruit,  are  due  to  several  al- 
kaloids, of  which  conlne  (sometimes  called  coniin)  is  the 
most  important.  This  is  a  distinct  alkaloid,  forming  a 
series  of  salts,  and  is  one  of  the  few  of  its  class  that  are 
liquid  at  common  temperature  and  do  not  contain  oxygen. 
Its  formula  is  ChHi7N.  It  is  a  colorless  liquid,  specific 
gravity  about  0.880,  not  very  soluble  in  water.  It  boils 
at  a  temperature  considerably  above  that  of  water,  and 
has  a  distinct  rotatory  action  on  polarized  light.  Its 
odor  is  usually  said  to  be  mouse  like,  a  rather  vague  de- 
scription, but  it  cannot  be  more  directly  described,  ex- 
cept to  say  that  it  is  strong  and  disagreeable. 

Gases  of  hemlock  poisoning  have  been  mostly  acci- 
dental, parts  of  the  plant  having  been  mistaken  for 
edible  herbs,  such  as  parsley.  The  recorded  cases  give 
diverse  symptoms,  and  it  is  highly  probable  that  mis- 
takes have  been  made  as  to  the  identity  of  the  plants  in 
several  instances.  The  following  summarv  represents 
the  marked  features:  Headache,  vertigo,  dilated  pupils, 
a  prickling  sensation  in  the  extremities,  with  gradually 
developing  paralysis.  This  latter  usually  begins  in  the 
legs.  The  paralytic  condition  extends  to  the  muscles  of 
the  trunk  and  neck,  speech  and  deglutition  become  im- 
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perfect,  and  finally  asphyxiation  mav  occur  by  failure  of 
the  respiratory  muscles.  The  mind  is  not  much  impaired 
until  the  latest  stages  of  the  case.  Convulsions  may  oc- 
cur at  an  advanced  stage.  A  case  may  last  several  hours, 
but  is  likely  to  be  much  more  rapid  in  its  progress,  death 
sometimes  occurring  in  a  few  minutes.  The  poisonous 
dose  is  small,  but  cannot  be  accurately  fixed  from  the 
data  at  hand.  Probably  one  drop  of  conilne  would  be 
fatal  to  an  adult  in  most  instances  if  treatment  was  not 
promptly  instituted. 

Treatment  must  be  of  the  type  used  for  the  alkaloids  in 
ffeneral.  Tanuin  and  animal  charcoal  have  some  anti- 
dotal value,  but  the  thorough  washing  out  of  the  stom- 
ach will  be  found  to  be  of  most  advantaj^e  and  should 
be  instituted  as  soon  as  possible.  Artilicial  respiration 
may  be  required  in  the  advanced  stages  of  the  case.  The 
marked  paralytic  condition  suggests  the  use  of  strych- 
nine in  very  small  doses  hypodermically,  but  such  treat- 
ment must  be  used  with  caution. 

The  detection  of  the  characteiistic  alkaloid  is  a  difficult 
matter,  but  its  peculiar  odor  will  be  of  value.  More  im- 
portant, from  a  practical  medical  point  of  view,  is  the 
recognition  of  parts  of  the  plant.  These  should  be  care- 
fully examined,  and  compared  with  authentic  specimens, 
or  rnistakes  will  be  made,  for  species  of  Umbelliferae  are 
often  difficult  to  differentiate.  The  post-mortem  appear- 
ances are  not  characteristic.  Henry  Leffmann. 

HUNYADI  JANOS  SPRING,  AUSTRIA.— A  mineral 
spring  at  Ofen,  Hungary,  a  part  of  Budapest.  The 
water  bearing  tliis  name,  so  universally  used,  especially 
in  this  country,  is  one  of  the  "  Hungarian  bitter  waters  " ; 
others,  almost  as  well  known  and  obtained  from  the  same 
locality,  are  the  Franz-Josef  and  the  Apenta.  These 
three  are  the  strongest  of  the  bitter  mineral  waters,  and 
are  used  either  as  a  laxative  or  as  a  cathartic,  the  ef- 
fects depending  upon  the  quantity  of  the  water  taken. 
The  active  ingredients  are  the  sulphates  of  sodium  and 
magnesium.  The  following  table  shows  the  proportions 
in  which  they  occur  in  the  various  Hungarian  waters; 
and,  for  purposes  of  comparison,  several  other  waters  of 
like  constituency  are  included. 

One  Litre  of  Water  Contains: 


Hunyadi  Janos 

n%az-Josef 

Apenta 

Puellna 

Friedrlchsball 

KissiiiffeD  Bitterquelle 


Sodium  sulphate, 
(irams. 


22.55 

23.18 

15.40 

9.60 

5.80 


Mat^iesium  sulpbate. 
Grams. 


22.35 
24.78 
24.40 
10.85 
5.15 
5.00 


The  following  is  an  analysis  of  the  Hunyadi  Janos 
water  by  Professor  Bunsen.  One  pint  contains:  Sodium 
carbonate,  gr.  13.20;  ferrous  (oxide)  carbonate,  gr.  0.08; 
calcium  carbonate,  gr.  6.04;  strontium  carbonate,  gr.  0.19; 
sodium  chloride,  gr.  Ili54;  potassium  sulphate,  gr.  1.67; 
sodium  sulphate,  gr.  128.07;  magnesium  sulphate,  gr. 
187.98;  silicious  earth,  gr.  0.09.  Total,  299.76  grains. 
Free  and  partly  combined  carbonic  acid,  8.06  cubic 
inches. 

OUier  well-known  waters  of  like  character  are  those  of 
the  Rubinat  Oondal,  Rubinat  Serre,  and  Rubinut  Llorach 
Springs  in  Spain. 

The  taste  of  these  waters  is  disagreeably  bitter,  much 
like  a  solution  of  "*  Epsom  salts,''  although  it  is  said  to  be 
somewhat  modified  by  the  presence  of  free  carbonic  acid 
and  the  other  salts;  at  best,  however,  they  arc  not  a 
pleasant  drink. 

These  sulphated  bitter  waters  are  much  employed 
either  as  an  occasional  aperient,  or  in  habitual  constipa- 
tion and  in  dyspepsia  accompanied  by  constipation.  They 
are  also  a  serviceable  laxative  in  small  doses  in  pregnancy, 
arteriosclerosis,  cardiac  disease,  and  other  morbid  condi- 
tions in  which  an  unstimulating  laxative  is  desired.  In 
large  doses  they  are  indicated  where  a  rapid,  full  evacu- 
ation of  the  bowels  is  the  end  in  view.    In  brief,  in  all 


the  innumerable  conditions  in  which  a  ^'dofle  of  salts"  is 
indicated,  these  bitter  waters,  which  are  practically  a 
solution  of  salts,  can  be  used.  The  usual  dose  of  the 
strong  bitter  waters  is  from  a  half  to  one  wineglassful 
taken  on  an  empty  stomach.  In  emergency  cases  a  larger 
dose  can  be  taken — from  three-quarters  to  one  tumberniL 

BdtDard  O.  Otis. 

IRON,  POISONING  BY.—Metallic  iron  and  those  com- 
pounds of  iron  which  are  insoluble  in  water  are  not 
poisons.  The  soluble  salts,  however,  though  not  active 
poisons,  have  an  irritant  action,  and  are  capable  of  de- 
stroying life  when  taken  in  large  doses  and  in  a  concen- 
trated state.  The  continued  administration  of  medicinal 
doses  even  produces,  after  a  time,  decided  gastric  dis- 
turbance. It  is  probable  that  all  the  soluble  preparations 
may  act  as  irritant  poisons  when  administered  in  large 
doses.  The  most  important,  however,  from  a  medico- 
legal point  of  view,  are  ferrous  sulphate  (copperas,  green 
vitriol),  ferric  chloride  (perchloride),  which  is  used  medic- 
inally in  the  form  of  tincture,  and  the  tannate  in  the  form 
of  ink. 

The  salts  of  iron  are  rarely  administered  for  criminal 
purposes.  Most  of  the  reported  cases  of  poisoning  have 
been  the  result  of  accident,  or  of  the  use  of  the  sulphate 
or  the  tincture  of  the  chloride  of  iron  in  attempts  at 
abortion.  The  symptoms  which  follow  the  administra- 
tion of  lar^e  doses  of  the  preparations  named  are  essen- 
tially simimr  to  those  produced  by  the  irritants  in  gen- 
eral. There  are  a  8t3'ptic  taste  in  the  mouth,  nausea, 
vomiting,  pain  in  the  stomach  and  intestines,  and  purg- 
ing. The  evacuations  are  black,  owing  to  the  conversion 
of  the  iron  salt  into  a  tannate  by  the  tannic  acid  of  the 
food,  or  into  a  sulphide  by  the  sulphureted  hydrogen 
resulting  from  decomposition  in  the  intestines.  Irrita- 
tion of  the  gcnito-urinary  passages  is  sometimes  observed. 
The  tincture  of  the  chloride  of  iron  is  more  corrosive  in 
its  action  than  the  sulphate,  bv  reason,  apparently,  of 
the  free  hydrochloric  acid  which  it  frequently  contains. 
Its  injection  into  the  cavities  of  the  body,  for  the  pur- 
pose of  arresting  hemorrhage,  has  proved  fatal. 

The  amount  of  any  of  the  preparations  of  iron  required 
to  endanger  life  is  not  accurately  known,  but  appears  to 
be  quite  Targe.  In  most  of  the  cases  in  which  the  sul- 
phate has  been  taken,  the  amount  was  unknown.  Re- 
covery has  taken  place  after  a  dose  of  81  gm.  (  5  i)  o^ 
the  sulphate  (Christison).  A  case  is  reported  in  wliich 
48  gm.  (fl  I  iss.)  of  the  tincture  of  the  chloride  of  iron 
proved  fatjil  in  about  five  weeks  (Christison).  Recovery 
lias  taken  place  after  doses  of  82-96  gm.  of  this  prepara- 
tion. The  favorable  issue  is  probably  due,  in  many 
cases,  to  the  early  occurrence  of  vomiting. 

The  results  of  experiments  on  animals  are  not  uniform. 
Gmelin  states  that  7.7  gm.  (  3  ij.)  of  the  sulphate  of  iron 
administered  to  dogs  by  the  mouth  caused  vomiting  only; 
that  2.6  gm.  (gr.  xl.)  administered  to  rabbits  produced  no 
injury ;  and  that  1.3  gm.  (gr.  xx.)  injected  into  the  veins 
of  a  dog  produced  no  symptom  whatever.  Dr.  Smith, 
however,  states  that  7.7  gm.  will  prove  fatal  to  dogs 
when  administered  by  the  mouth  or  applied  to  a  wound. 

The  post-mortem  appearances  are  those  of  a  simple 
irritant,  and  are  confined,  so  far  as  has  been  observed,  to 
the  stomach  and  upper  part  of  the  intestines.  In  acute 
cases  the  contents  of  the  intestines  will  probably  present 
a  black  appearance,  owing  to  the  presence  of  the  tan- 
nate or  the  sulphide  of  iron. 

Iron  is  eliminated  to  some  extent  in  the  urine.  A  small 
amount  only  is  absorbed  in  any  event,  the  greater  part 
escaping  in  an  insoluble  form  with  the  faeces. 

Treatment  consists  in  the  use  of  the  stomach-pump,  or 
of  emetics  if  necessary.  Magnesia  or  dilute  solutions  of 
alkaline  carbonates  should  be  administered  as  antidotes, 
and  these  should  be  followed  bv  demulcents. 

WiUiam  B.  BilU. 

LIPOMA  (Adipoma,  Steatoma)  is  a  tumor  consisting 
essentially  of  adipose  tissue.  Such  growths  belong  to 
the  mature  connective-tissue  tumors,  and  have  for  Uieir 
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frequently  seen  in  the  spleen  and  kidneys  and  are  simi- 
larly interpreted.  If  the  probabilities  of  infection,  the 
not  infrequent  occurrence  of  healed  tubercles,  and  the 
extreme  rarity  of  primary  hepatic  tuberculosis  of  clinical 
importance  be  considered,  it  would  seem  tliat  the  liver 
possessed  a  relatively  high  resistance  to  tuberculosis. 

Such  a  relative  immunity  undoubtedly  exists  in  the 
(Ttaliiver.  A  number  of  cases  have, been  reported  of 
natemal  tuberculosis  in  which  the  liver  o^  tne  foetus 
OQtained  great  numbers  of  tubercle  bacilli  (as  shown  by 
tainlng  and  animal  inoculation)  without  histological 
esioDS  of  tuberculosis.  Such  a  case  lias  recently  been 
eported  by  the  writer.  The  seven-months  foetus  of  a 
:ouian  dying  from  acute  miliary  tuberculosis  was  exam- 
led  carefully  for  evidences  of  congenital  tuberculosis. 
he  placenta  presented  a  marlced  miliary  tuberculosis. 
uberde  bacilli  were  found  in  the  hepatic  vessels  of  the 
etus.  and  the  inoculation  of  a  guinea-pig  with  an  emul- 
:)B  of  foetal  liver  save  positive  results.  Agglutination 
ronibi  were  founa  in  the  liver  capillaries,  but  no  histo- 
rical evidences  of  tuberculosis.  Several  cases,  how- 
or,  have  been  reported  of  probable  congenital  tubercu- 
us  in  which  tuberculous  lesions  were  found  in  the 
vr,  the  infection  being  regarded  as  taklnsr  place  through 
?  umbilical  vein  from  the  placenta.  These  cases  are 
Tcfore  to  be  classed  as  primary  hepatic  tuberculosis. 
[f  primary  tuberculosis  of  the  liver  is  rare»  secondary 
ol  Yemen t  of  this  orsan  is  one  of  the  most  common 
hological  findings.  Not  only  in  cases  of  acute  miliarv 
terculosis  are  great  numbers  of  tubercles  found  in  this 
an,  but  also  in  all  advanced  cases  of  chronic  pulmo- 
y  and  bone  tuberculosis.  Even  in  cases  in  which  the 
ase  of  the  lung  is  not  very  extensive  scattered  sec- 
ary  tubercles  may  be  found  throughout  the  liver, 
i  rule,  these  secondary  tubercles  are  very  small,  and 
t  is  rarely  possible  to  recognize  them  by  the  naked 
at  autopsy,  they  are  frequently  overlooked.  In  the 
t  majority  of  cases  their  presence  can  be  demon- 
ed  only  by  microscopical  examination.  The  larger 
(size  of  a  mustard  seed  to  that  of  a  pea)  are  grayish, 
translucent,  with  vellowish  opaque  centres.  They 
>e  best  seen  in  the  livers  of  children  where  they  often 
e  veral  millimetres  in  diameter.  The  infection  is  usu- 
ha^matogenous,  and  the  microscopical  picture  pre- 
d  is  that  of  a  disseminated  miliary  tuberculosis  of 
gan.  Occasionally  larger  caseous  nodules  are  found 
unection  with  miliary  tubercles,  and  more  rarely 
culous  cavities  or  abscesses.  Still  more  rarely  there 
und  large  aolid  caseous  nodules  in  the  liver  resem- 
the  solitary  tubercles  of  the  brain.  These  may  be 
n'n  for  cancer  nodules  or  gummata.  Such  large 
!  s  Diay  not  show  any  especial  connection  with  the 
ic*t8,  and  it  ia  probable  that  in  some  cases  they  rep- 
primary  tubercles. 

number  of  the  miliary  tubercles  may  be  so  great 
irli  section  ma^'  be  full  of  them;  in  other  cases  it 
o  nccessarv  to  examine  many  sections  before  a 
le  is  found.  In  the  case  of  pulmonary  and  bone 
jJosis  and  fi^eneral  miliary  tuberculosis  the  infec- 

(he  liver  is  usually  through  the  hepatic  artery ; 
case  of  intestinal  tuberculosis  it  may  take  place 
t)  the  portal  vein  or  lymphatics.  The  tubercles, 
tion  either  through  the  hepatic  artery  or  through 
fal  vein,  are  found  chiefly  at  the  periphery  of  the 
lud  in  the  interlobular  connective  tissue.    A  small 

may  be  found  in  the  intermediate  and  central 
'  the  lobule.  As  the  nodtiles  increase  in  size  they 
12  from  the  periphery  and  cause  a  destruction  of 
•  ccrlls- 

•riter  believes  that  in  the  great  majority  of  cases 
est  step  in  the  formation  of  a  liver  tubercle  is  an 
a  tion  tlirombosis  in  the  liver  capillary.  The 
tnd  ^roivth  of  tubercle  bacilli  upon  the  endothe- 
r  he  oapillary  wall  and  the  consequent  injury  to 
ilielia,!  eellsarc  probably  chieflv  responsible  for 
»rnbosls.  As  a  result  of  the  thromliosis  and  of 
y  to  Uie  endothelium,  as  well  as  from  the  for- 
V    toxins*  the  neighboring  liver  cells  undergo 


degeneration  or  necrosis.  There  is  a  collection  of  leuco- 
cytes at  the  affected  point,  and  these  may  also  undergo 
necrosis.  Following  the  degenerative  changes  there  is  a 
proliferation  of  the  endothelium  and  of  the  neighboring 
connective  tissue  leading  to  the  formation  of  an  epithe- 
lioid tubercle  which  sooner  or  later  shows  a  central  casea- 
tion. The  smallest  tubercles  may  show  no  inflammatory 
reaction  about  them.  Giant  cells  may  be  present  in  large 
or  small  numbers,  or  may  be  entirely  absent.  They  arise 
from  the  proliferating  endothelial  and  connective-tissue 
cells,  and  possibly  also  from  the  leucocytes.  As  the 
nodules  increase  in  size  they  may  become  confluent.  As 
the  result  of  an  interstitial  infiltration  about  the  tuber- 
cles the  picture  of  a  diffuse  cirrhosis  mav  be  presented, 
newly  formed  connective  tissue  being  found  not  only 
between  the  lobules,  but  also  growing  into  the  latter. 
The  greater  the  number  of  tubercles  the  closer  the  re- 
semb&nce  to  a  cirrhosis.  An  increase  of  the  small  bile 
ducts  may  be  observed  in  the  neighborhood  of  the  tuber- 
cles. A  true  atrophic  cirrhosis  may  result,  but  usually 
death  occurs  before  this  condition  has  time  to  develop* 
It  should  be  remembered  also  that  the  tuberculosia  may 
occur  secondarily  in  a  cirrhotic  liver. 

In  very  acute  cases  of  general  miliary  tuberculosis  with 
a  high  degree  of  virulence  the  only  lesions  found  in  the 
liver  may  be  areas  of  focal  necrosis  of  the  liver  cells. 
These  areas  may  be  so  large  as  to  be  easily  seen  with  the 
naked  eye.  The  blood  spaces  of  the  necrotic  areas  are 
filled  with  fibrin  and  agglutinated  red  cells.  Large  col- 
onies of  tubercle  bacilli  mav  be  found  in  the  necrotic  foci. 
No  proliferation  of  the  endothelium  or  connective  tissue 
may  be  present;  giant  cells  are  entirely  absent.  The 
process  can  be  recognized  as  tuberculosis  only  by  stain- 
ing for  tubercle  bacilli.  The  writer  has  seen  two  cases 
of  this  kind  which  were  diagnosed  as  typhoid  fever;  the 
autopsy  showed  large  focal  necroses  in  liver,  si)leen,  and 
kidneys,  those  in  the  liver  and  spleen  being  most  numer- 
ous and  largest.  No  epithelioid  proliferation  or  giant 
cells  were  found  about  these  areas,  and  the  tuberculous 
nature  of  the  process  was  recognized  only  on  staining  for 
tubercle  bacilli,  when  each  caseous  focus  was  found  to 
contain  great  numbers  of  the  latter.  In  general  miliary 
tuberculosis  of  a  less  virulent  type  small  focal  necroses 
of  this  kind  are  also  found  in  association  with  epitheli- 
oid, lymphoid,  and  caseating  tubercles.  It  is  also  to  be 
noted  that  in  such  cases  the  lesions  in  the  liver  are 
usually  smaller  than  in  other  organs,  and  this  fact  may 
also  be  taken  as  an  indication  of  a  greater  resisting  power 
on  the  part  of  the  liver  to  tuberculosis. 

In  the  case  of  hepatic  tubercles  occurring  secondar- 
ily to  chronic  tuberculosis  of  other  organs  the  liver  may 
show  such  changes  as  amyloid  and  fatty  infiltration. 
The  latter  change  is  practically  always  present.  In 
chronic  pulmonary  tuberculosis  the  liver  shows  usually 
a  more  or  less  marked  chronic  passive  congestion  (nutmeg 
liver).  In  acute  miliary  infections  the  liver  cells  show 
cloudy  swelling,  fatty  degeneration,  or  simple  necrosis. 

Hanot  and  Gilbert  distinguish  the  following  forms  of 
hepatic  tuberculosis: 

i.  Acute  hepatite  tuberculeuse  graisseuse  hypertro- 
phique. 

2.  Subacute,  (a)  Hepatite  tuberculeuse  graisseuse 
atrophique  ou  sans  hypertrophic ;  {b)  hepatite  tubercu- 
leuse parenchymateuse  nodulaire. 

8.  Chronic,  (a)  Cirrhose  tuberculeuse;  (b)  foie  gras 
tuberculeux  (without  tubercles). 

A  rare  complication  of  hepatic  tuberculosis  is  second- 
ary carcinoma  of  this  organ.  Several  cases  of  this  kind 
have  been  reported,  and  the  writer  has  seen  a  similar 
case  in  which  both  the  tuberculous  infection  and  the 
metastasis  of  the  carcinoma  were  through  the  portal 
vein. 

More  rare  than  secondary  miliary  tubercles  of  the 
liver  are  larger  caseous  noaules,  the  centres  of  which 
contain  cavities  filled  with  bile-stained  caseous  material. 
These  cavities  may  be  of  the  size  of  a  walnut.  The  proc- 
ess represents  a  tuberculosis  of  the  bile  ducts,  the  walls 
of  which  become  caseous.    The  infection  is  probably 
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lymphogenous,  and  has  the  character  of  a  tuberculous 
periangiocholitis.  In  very  rare  cases  the  infection  may 
take  place  through  the  bile  ducts  themselves.  In  the 
great  majority  of  these  cases,  however,  the  tuberculous 
process  begins  around  the  bile  duct  and  invades  its  mu- 
cosa only  secondarily.  Iltematogenous  hepatic  tubercles 
may  or  may  not  be  associated  with  this  condition. 

The  liver  and  the  peritoneum  may  be  involved  at  the 
same  time,  but  this  organ  is  rarely  involved  from  the 
latter  or  from  the  omentum. 

In  experimental  hepatic  tuberculosis  in  animals  the 
process  nms  a  more  acute  course,  being  characterized  by 
larger  areas  of  necrosis. 

The  clinical  symptoms  of  hepatic  tuberculosis  are 
slight,  and  the  condition  can  but  rarely  be  distinguished 
from  the  miliary  or  chronic  process  with  which  it  is  as- 
sociated. The  occurrence  of  icterus  or  the  rapid  devel- 
opment of  a  painless  ascites  points  to  the  development  of 
tuberculosis  of  tliis  organ.  In  children  the  organ  may  be- 
come enlarged  and  sensitive.        Aldred  Scott  Warthm. 

MICTURITION,  DISORDERS  OF. --Given  normal 
urine  and  a  normal  genito-urinary  tract,  micturition  is 
accompanied  and  followed  by  no  other  sensation  than  one 
of  relief,  and  is  performed  normally  from  four  to  twelve 
times  in  twenty-four  hours,  depending  upon  the  temper- 
ature and  humidity  of  the  air,  the  amount  of  exercise 
taken,  the  intensity  of  the  mental  occupation  and  the 
degree  of  anxiety  which  it  entails,  the  volume  of  water 
drunk,  and — to  a  less  extent — upon  the  kind  of  food  in- 
gested. 

Many  of  the  disorders  of  micturition  are  directly  aug- 
mented or  exaggerated  by  excessive  acidity  of  the  urine 
on  the  one  hand,  or  excessive  alkalinity  on  the  other;  a 
few  of  the  disorders  are  directly  caus^  by  these  condi- 
tions. 

With  rare  exceptions  the  several  disorders  are  inter- 
dependent and  correlative.  No  one  disorder  may  be  said 
to  occur  alone. 

For  convenience  in  reference,  the  disorders  of  micturi- 
tion are  given  alphabetically ;  but  the  several  possible 
causes  of  each  disorder  are  arranged  as  nearly  as  possible 
according  to  the  relative  frequency  of  their  clinical  oc- 
currence. 

DiminiHhed  Stream. — This  disorder  may  be  either  (1) 
temporary,  or  (2)  constant  until  relieved  by  surgical  in- 
tervention. 

1.  When  temporary  or  of  short  duration  a  diminution 
in  the  size  of  the  stream  points  to  a  transient  obstruction, 
e.g.,  congestion  at  some  point  or  zone  in  the  urethra  or  a 
urethral  spasm. 

As  a  result  of  inflammation,  any  part  of  the  urethral 
canal  may  become  swollen  to  the  extent  of  obstructing 
the  urinary  stream  to  a  greater  or  less  extent.  Thus  we 
may  have  a  diminished  stream  due  to  a  severe  acute  ure- 
thritis affecting  the  anterior  urethra,  with  or  witliout 
involvement  of  the  posterior  urethra.  It  may  also  be 
observed  in  connection  with  an  acute  prostatitis. 

Any  lesion  of  the  urethra — c.^f. ,  organic  stricture,  espe- 
cially if  irritable,  or  a  granular  patch — is  capable  of  ex- 
citing urethral  spasm,  especially  in  neurotic  individuals. 
The  diagnosis  must  be  made  partly  by  exclusion,  but 
chiefly  by  exploration  of  the  urethra  with  a  bougie-ii- 
boule,  sound,  and  endoscope. 

2.  A  diminished  stream  which  either  shows  no  ten- 
dency to  grow  larger  or  undergoes  a  progressive  further 
diminution  in  size,  points  to  an  organic  obstruction.  In 
all  cases  of  this  nature  of  long  standing  the  resulting 
atony  of  the  bladder  plays  an  important  though  second- 
ary part  in  the  character  of  the  stream. 

Organic  stricture,  when  neglected,  gives  a  stream 
which  tends  constantly  but  slowly  to  diminish  in  size. 
If  the  stricture  be  situated  at  or  near  the  meatus  the 
stream  will  be  small  and  scattering,  but  forcible;  if  it  be 
situated  deeper  within  the  canal,  the  forcible  projection 
will  be  lacking.  When  the  stricture  becomes  inflamed 
from  any  cause,  the  diminution  progresses  rapidly  and 
may  persist  until  complete  retention  results. 


Prostatic  enlargement  has  among  its  early  symptoms 
a  diminution  of  the  urinary  stream.  As  micturition  be- 
gins, the  stream  is  small  and  feeble,  sometimes  dribbling: 
it  then  becomes  larger  and,  except  in  the  later  stages  of 
enlargement  of  the  prostate,  attains  a  fair  volume  and 
force,  only  to  become  again  small  and  feeble  and  usually 
dribbling  as  the  act  is  completc*d. 

Chronic  contraction  of  the  prostatic  fibres  surrounding 
the  neck  of  the  bladder  gives  the  same  symptoms  as  does 
commencing  enlargement  of  the  prostate.  In  the  differ- 
ential diagnosis  the  chief  point  is  the  age  of  the  patient ; 
in  many  cases  the  diagnosis  cannot  be  made  without  an 
exploratory  perineal  section. 

Periurethral  abscess  may  cause  a  narrowing  of  the 
urethra  and  thus  diminish  the  stream ;  when  situated  in 
the  bulbous  portion  the  abscess  may  cause  acute  reten- 
tion. 

A  partial  plugging  of  the  urethra  by  a  small  calculus 
arrested  on  its  way  from  the  bladder  produces  a  diminu- 
tion of  the  stream  that  becomes  more  marked  as  inflam- 
matory congestion  advances.  If  the  calculus  is  rough 
there  will  follow  an  oozing  of  blood  from  the  meatus, 
unless  the  urethral  mucous  membrane  happens  to  be 
deeply  cicatricial  at  the  point  of  arrest.  Palpation  along 
the  course  of  the  urethra — per  rectum  for  the  posterior 
portion — rarely  fails  to  detect  the  calculus.  Instrumen- 
tal exploration  usually  is  conclusive. 

A  partial  plugging  of  the  outlet  of  the  bladder  by  a 
pedunculate  tumor  or  a  small  movable  calculus  will  give 
rise  to  a  diminished  stream  accompanied  by  symptoms 
more  or  less  patliognomonic  of  the  lesion  present.  The 
diagnosis  is  materially  aided  by  the  fact  that  immediate 
relief  is  obtained  by  dorsal  decubitus  or  by  the  dislodge- 
ment  of  the  obstruction  by  means  of  a  sound  or  searcher. 

Urethral  polypi  diminish  the  stream  in  proportion  to 
their  size.  When  they  are  very  small  there  may  be  no 
symptom  except  hemorrhage. 

Dribbling. — In  addition  to  the  dribbling  tliat  charac- 
terizes the  first  and  second  forms  of  incontinence,  and 
which  is  sufficiently  described  in  subsequent  paragraphs, 
still  other  types  of  dribbling  may  be  recognized.  Thus 
we  have : 

1.  The  involuntary,  painless  escape  of  a  few  drops  of 
urine  at  the  end  of  micturition. 

2.  The  voluntary,  not  always  painless,  escape  of  a  few 
drops  of  urine  at  the  beginning  of  micturition. 

8.  The  urine  is  voided  in  drops  throughout  micturition. 

(1)  In  prostatic  enlargement  the  dribbling  of  a  few 
drops  of  urine  at  the  end  of  micturition  is  a  c*ommon  and 
early  symptom.  It  is  independent  of  the  degree  of  vesi- 
cal atony  which  may  be  present;  in  fact,  it  may  exist 
without  the  presence  of  any  vesical  atony  whatever. 

In  chronic  urethritis  (anterior  or  posterior  or  both)  the 
dribbling,  when  present,  is  constant  until  the  muscular 
tone  of  the  urethra  has  been  restored. 

In  stricture  of  the  urethra  of  large  calibre  the  final 
drops  of  urine  are  caught  behind  the  stricture  and  drib- 
ble out  into  the  clothing. 

In  chronic  contniction  of  the  prostatic  fibres  surround- 
ing the  neek  of  the  bladder  the  dribbling  at  first  is  an 
intermittent  symptom ;  later,  it  is  constant. 

(2)  In  prostatic  enlargement  the  voluntary  and  not 
always  painless  escape  of  a  few  drops  of  urine  occurs  at 
the  beginning  of  micturition.  It  is  preceded  by  hesitancy 
and  gradually  gives  way  to  the  full  stream,  which  in 
turn  dies  awuy  and  ends  with  dribbling. 

(8)  In  filiform  stricture  of  the  urethra,  if  it  has  existed 
for  a  rehvtively  short  period  of  time,  and  consequently  is 
associated  with  only  slight  atony  of  the  bladder,  the 
stream  is  of  a  dribbling  cliaracter,  and  is  produced  with 
more  or  less  effort. 

In  acute  prostatitis  (including  prostatic  abscess)  and 
in  acute  seminal  vesic  ulitis  the  urine  is  voided  in  drops 
when  retention  threatens,  either  from  mechanical  ob- 
struction or  as  the  result  of  reflex  irritation. 

Frcquencif  ayid  Urgency ;  Pain  arid  Tenesmus. — Fre- 
quency of  urination  may  be  normal,  or  physiologic, 
within  wide  limits.     It  is  abnormal,  or  pathologic,  when 
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accompanied  by  urgency,  pain  or  tenesmus,  or  when  due 
io  a  tangible,  pathologic  condition  or  to  that  obscure 
f)atho]ogic  state  called  a  neurosis.  Frequency  rarely  oc- 
•iirs  without  at  least  a  trace  of  urgency ;  frequency  and 
irg(^ncy  are  practically  never  without  a  degree  of  initial  or 
crminal  pain  and  tenesmus.  Frequency  due  to  quan- 
ity  alone  is  not  included,  it  being  dependent,  strictly 
peaking,  upon  a  disorder  of  elimination. 

In  acutfi  posterior  urethritis,  when  this  is  severe,  fre- 
iiency  an(i  urgency  are  marked ;  a  lesser  grade  gives 
!ily  frequency;  the  mildest  grade  of  all  does  not  occa- 
on  any  disorder  of  micturition.  In  every  case  of  acute 
)*<terior  urethritis  a  digital  rectal  examination  should  be 
iKJe  to  ascertain  whether  acute  prostatitis  and  acute 
rninal  vesiculitis  are  present. 

In  chronic  posterior  urethritis  there  is,  in  most  cases,  a 
ry  trifling  frequency  which  shows  a  tendency  to  in- 
nse  and  may  become  complicated  by  urgency,  as  well 
iKxasionallv  by  pain  and  tenesmus,  during  an  exacer- 
ion  of  the  local  congestion.  In  a  few  cases  frequency 
oustiint,  and  is  accompanied  b^  more  or  less  urgency 
I  sligiit  initial  and  terminal  pam,  with  very  moderate 
/\snms. 

n  orf?anic  urethral  stricture  the  frequency  is  due  to 
maintenance  of  a  chronic  posterior  urethritis.  Usu- 
it  is  diurnal  only.  Later  on,  chronic  partial  retention 
ided.  and,  the  symptoms  becoming  exaggerated  by 
congestion  due  to  this  retention,  urgency  and  pos- 
r  pain  and  tenesmus  develop. 

acute  prostatitis  and  acute  seminal  vesiculitis  (in- 
ing  prostatic  abscess)  there  may  be,  in  the  early  stage, 
ly  increased  frequency,  but  usually  both  this  symp- 
md  urgency  coexist  from  the  outset,  and  with  them 
isi^ociated  more  or  less  pain  and  tenesmus.  Very 
r  there  is  no  disorder  of  micturition.  Diffital  rectal 
i nation  affords  the  only  means  of  establishing  the 
osis. 

chronic  prostatitis  and  chronic  seminal  vesiculitis 
fit,  uncomplicated,  diurnal  increase  in  frequency  is 
acteristic  of  the  disease.  It  tends  to  increase  and 
cy  develops  during  the  occasional  mild  exacer- 
s  to  which  the  comcident  posterior  urethritis  is 

)rostatic  enlargement^  uncomplicated  increase  in 
ncy,  especially  if  nocturnal,  in  a  man  forty -five 
•f  age  or  older,  who  gives  no  historv  of  a  previous 
e  iu  frequency,  is  pathognomonic  of  the  early 
(if  this  alTection.  The  frequency  increases  with 
argcnient,  and  sooner  or  later  becomes  diurnal  as 
Still  later  It  becomes  complicated  by  urgency  and 
)d  then  by  tenesmus,  all  of  these  depending  upon 
r€*c  of  prostatitis  and  urethrocystitis  that  have 
rfi,  and  in  some  cases  (especially  those  of  an  ad- 
t ype)  upon  the  presence  or  absence  of  a  calculus, 
irieties  of  acute  cystitis  cause  increased  frequencv 
jfition.  If  the  inflammation  be  severe,  or  if  it 
hout  the  neck  of  the  bladder,  as  it  commonly 
•re  will  be  extreme  frequency  with  urgency, 
ttor  symptom  may  amount  to  a  slight  inconti- 
1  occasions.  There  will  also  be  pain  and  tenes- 
latter  sometimes  amounting  to  strangury.  As 
lOAvever  temporary  relief  quickly  follows  the 
puin  and  tenesmus. 

>nic  cystitis  frequency  of  micturition  may  be 
ring  the  qiricscent  periods  and  during  mild  ex- 
IS.  Urgency  is  rare.  Unusual  frequency  with 
fiHiri  and  tenesmus,  denotes  a  sharp  exacterba- 
-r(»curring^  exacerbations  in  cases  with  little  or 
tic  enlargement  furnish  strong  presumptive 
hi*  prc'senee  of  a  calculus  in  the  bladder;  and 
I    fxacorlmtions  occur  in  cases  in  which  the 

onlnrgcHi.  they  indicate  either  that  a  fi'esh  in- 
i  taken  pince.  or  tliat  there  is  a  calculus  in  the 

f>otl].  When  a  sharp  hematuria  accompanies 
iaCion»  a  differential  diagnosis  will  be  required 
coration — simple,  gonorrhoeal,  or  tuberculous, 
s,  and  a  ne«pia.sro. 

ileulus  ia  present  in  the  bladder,  diurnal  rather 


than  nocturnal  increase  of  frequency  is  a  characteristic  of 
the  condition.  Micturition  is  usually  accompanied  by 
pain,  sometimes  also  by  tenesmus,  depending  upon  the 
size  of  the  calculus,  the  character  of  its  surface,  and  the 
degree  of  cystitis.  Thus  the  increased  frequency  may 
become  practically  incontinence.  The  terminal  pain  is 
referred  usually  to  a  point  about  an  inch  back  from  the 
meatus.  When  the  calculus  is  small  and  mobile,  and 
therefore  capable  of  rolling  against  the  vesical  outlet, 
there  occur  sudden  attacks  of  increased  frequency, 
urgency,  pain  and  tenesmus,  with  a  minimum  of  cys- 
titis. Recumbency  lessens  the  suffering;  occasionally 
it  gives  complete  relief.  Exercise,  especially  that  which 
jolts  the  pelvis,  aggravates  the  symptoms. 

In  pyelitis,  when  acute  and  of  high  grade,  the  fre- 
quency, urgency,  pain,  and  tenesmus  referred  to  the 
neck  of  the  bladder,  may  simulate  vesical  calculus. 
Chronic  pyelitis  ^ves  at  most  a  slight  increase  in  fre- 
quency of  micturition. 

The  presence  of  a  small  tumor  in  the  bladder,  if  it  be 
seated  at  a  point  remote  from  the  outlet,  may  not  affect 
micturition.  In  a  case  of  this  character  an  uncomplicated 
hsematuria  is  the  only  symptom  that  would  point  to  the 
presence  of  the  tumor.  Larger  tumors  produce  increased 
frequency  which  is  in  direct  proportion  to  their  size; 
they  also  produce  urgency,  pain,  and  tenesmus,  all  of 
which  symptoms  depend  for  their  severity  upon  the 
location  and  mobility  of  the  tumors.  This  applies  also 
to  polypi  in  the  prostatic  urethra. 

In  ulcer  of  the  bladder,  simple,  gonorrhoeal  or  tuber- 
culous, urgency  depends  upon  the  proximity  of  the  ulcer 
to  the  vesical  neck.  If  it  be  situated  within  the  neck, 
there  will  be  more  or  less  pain  and  tenesmus,  sometimes 
initial  as  well  as  terminal,  with  more  or  less  haematuria. 

In  vesical  tuberculosis  an  otherwise  unaccountable  in- 
crease in  frequency,  diurnal  and  nocturnal,  is  an  early 
symptom.  Cystoscopy  often  aids  in  the  diagnosis. 
Later,  the  presence  of  urgency,  pain,  and  tenesmus,  and 
their  seventy,  depend  upon  the  proximity  of  the  lesion 
to  the  vesical  neck  and  upon  the  extent  of  the  lesion  in- 
dependently of  its  location.  In  advanced  cases  the  pain 
and  tenesmus  usually  are  very  severe  and  may  be  accom- 
panied by  hft^matuna.  A  negative  examination  for  tu- 
bercle bacilli  in  the  urine  is  not  conclusive. 

In  renal  tuberculosis,  renal  calculus,  and  ureteral  cal- 
culus, when  not  complicated  by  cystitis,  these  affections 
may  give  rise  to  an  uncomplicated  diurnal  increase  in 
frequency.  Renal  colic,  due  to  any  one  of  the  above 
causes  or  to  movable  kidney,  may  be  accompanied  by 
reflex  increase  in  frequency,  urgency,  pain,  and  tenes- 
mus. 

Among  the  acute  symptoms  associated  with  intermit- 
tent hydronephrosis  there  is  usually  more  or  less  increase 
in  frequency  of  micturition,  often  accompanied  by  urg- 
ency, pain,  and  tenesmus;  the  severity  of  these  symp- 
toms depending  upon  the  cause  of  the  hydronephrosis. 
As  the  attack  subsides  and  the  pent-up  urine  is  liberated, 
there  is  likely  to  be  a  slight,  uncomplicated,  transient 
increase  in  frequency  due  to  the  sudden  increase  in  the 
quantity  of  the  urine. 

In  tuberculous  prostatitis  the  incipient  stage  and  occa- 
sionally a  more  advanced  stage  give,  as  a  rule,  no  urinary 
symptoms.  When  the  disease  is  well  advanced  it  causes 
increased  frequency  and  more  or  less  urgency,  accom- 
panied by  terminal  pain  and  tenesmus  so  sharp  as  to 
simulate  vesical  calculus.  The  diagnosis  is  established 
by  exclusion  and  by  the  discovery  of  nodules  in  the  pros- 
tate on  digital  rectal  examination.  A  negative  examina- 
tion for  tubercle  bacilli  in  the  urine  is  not  conclusive. 

Increase  in  frequency  of  micturition  occurs  as  a  neu- 
rosis in  young  and  neurotic  individuals,  and  possibly  also 
in  neurasthenic  men.  The  increased  frequency  is  diurnal 
and  may  become  exaggerated  by  the  large  quantity  of 
urine  which  these  patients  sometimes  excrete.  In  some 
cases  any  attempt  to  postpone  the  act  of  micturition 
causes  severe  pain.  The  differential  diagnosis  between 
this  neurosis  and  incipient  vesical  tuberculosis  is  some- 
times diflicult  without  the  aid  of  cystoscopy. 
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In  hernia  of  the  bladder,  before  cystitis  has  developed, 
increase  in  frequency  is  the  only  unnary  symptom.  The 
pathognomonic  signs  are :  a  more  or  less  tense,  fluctuating 
tumor  in  the  usual  site  of  an  inguinal  hernia ;  its  disap- 
pearance under  gentle  manipulation  while  the  patient  is 
recumbent ;  his  ability  to  rise  and  void  another  volume 
of  urine,  although  he  emptied  his  bladder  immediately 
before  the  reduction;  and,  Anally,  the  reappearance  of 
the  tumor  when  the  bladder  is  distended  with  fluid. 

In  contracted  bladder  the  increase  in  frequency  is  as 
pronoimced  during  the  night  as  it  is  during  the  daytime. 
When  the  contraction  is  due  to  interstitisu  changes  fol- 
lowing long-standing  chronic  cystitis  from  any  cause,  or 
when  It  is  due  to  advanced  tuberculosis,  progressive  or 
stationary,  there  are  increased  frequency,  some  urgency, 
and  more  or  less  terminal  pain  and  tenesmus. 

Two  very  rare  conditions — a  congenitally  small  blad- 
der and  an  undeveloped  bladder  due  to  a  long-neglected 
incontinence  in  childhood  that  has  resulted  in  the  habit 
of  frequent  micturition — give  equal  diurnal  and  noc- 
turnal increase  in  frequency  as  the  only  symptoms  so 
long  as  there  are  no  complications. 

In  chronic  lesions  of  the  spinal  cord,  a  decree  of 
increased  frequency,  which  may  well  be  described  as 
an  irritability  of  the  bladder,  is  common  in  the  earliest 
stages.  Later  on,  there  occurs  an  increase  in  frequency 
which  is  dependent  upon  distention  of  the  bladder. 

HeHtaiiey  or  Sloicn-ess  in  Starting  the  Stream. — As  a 
pure  neurosis  hesitancy  is  very  common ;  it  is  seen  in  the 
difficulty  which  certain  patients  experience  when  they 
attempt  to  urinate  in  a  hurry  or  in  the  presence  of 
others. 

In  prostatic  enlargement  hesitancy  is  an  early  and  prac- 
tically constant  symptom.  In  chronic  contraction  of  the 
prostatic  flbres  suiTounding  the  neck  of  the  bladder  it  is 
equally  common. 

In  acute  inflammatory  conditions  of  the  urethra  hesi- 
tancy is  due  either  to  urethral  spasm  as  such,  or  to  an 
inhibitory  efl^ect  through  fear  of  the  ardor  urincB. 

Chronic  lesions  of  the  urethra — e.g.y  granulations  or 
an  irritable  stricture — sometimes  produce  a  momentary 
urethral  spasm. 

In  acute  and  chronic  inflammatory  afl^ections  of  the 
prostate  and  seminal  vesicles  hesitancy  may  result  either 
from  the  slight  mechanical  obstruction  offered  or  from  a 
slight  urethral  spasm. 

Painful  diseases  of  the  rectum — e.g.y  ulcer,  fissure,  or 
inflamed  hemorrhoids— not  infrequently  produce  a  mo- 
mentary urethral  spasm. 

Incontinence. — Three  forms  are  recognized:  1.  A  con- 
stant, passive,  more  or  less  continuous  flowing  away  of 
the  urine.  2.  An  involuntary  escape  of  a  few  drops  of 
urine  on  occasions.  3.  An  inability  to  retain  sufficient 
urine  in  the  bladder  to  constitute  an  act  of  micturition,  or 
the  constant  voluntary — sometimes  involuntary— empty- 
ing of  the  bladder  by  the  expulsion  of  a  few  drops  very 
frequently.  (The  nocturnal  enuresis  of  children  is  not 
included,  as  it  does  not  come  properly  under  the  title  of 
this  article.     See  Enuresis.) 

1.  This  first  form  is  true  incontinence.  Ordinarily  it 
occurs  under  only  two  conditions:  (a)  overdistention  of 
an  atrophic  bladder;  (b)  atony  of  the  vesical  sphincters, 
with  or  without  atrophy. 

Prostatic  enlargement  is  the  most  classic  cause  of  over- 
distention with  atrophy  and  therefore  of  true  incon- 
tinence in  a  man  past  the  age  of  fifty -five.  The  incon- 
tinence is  chiefiy,  if  not  wholly,  nocturnal.  Pilifonn 
stricture  of  the  urethra,  if  of  long  standing  and  associated 
with  marked  atony  of  the  bladder,  bears  the  same  relation 
to  true  incontinence  in  younger  men.  Here  the  incon- 
tinence is  chiefly  diurnal,  and  often  alternates  with  acute 
retention. 

Among  the  diseases  of  the  spinal  cord  locomotor  ataxia 
(tabes  dorsal  is)  and  other  scleroses  often  cause  atony  of  the 
bladder,  thus  permitting  overdistention  and  true  incon- 
tinence. Spastic  contractions  of  the  vesical  sphincters 
will  foster  the  overdistention ;  sensory  disturbances  caus- 
ing anaesthesia  of  the  region  will  augment  the  incon- 


tinence.   On  the  other  hand,  the  reverse — viz.,  atony  of 
the  sphincters  and  hypersesthesia — may  obtain. 

2.  This  form  of  incontinence  presents  many  grades  and 
is  a  symptom  of  several  different  lesions.  The  occasions 
on  which  it  occurs  are:  exacerbations  in  the  causative 
lesions,  and  any  sudden  unusual  pressure  upon  the  blad- 
der, such  as  taxes  place  in  coughing,  sneezing,  jumping, 
or  lifting  a  weight.  The  causative  lesions  are:  chrome 
posterior  urethntis ;  ulcers  near  the  neck  of  the  bladder, 
simple,  gonorrhceal,  or  tuberculous;  vesical  calculi ;  y^- 
cal  tuberculosis,  especially  when  affecting  the  neck, 
whether  with  or  without  ulceration ;  renal  tuberculosis 
C  slight  incontinence  with  frequency,  in  the  absence  of 
other  lesions,  is  strongly  suspicious  of  renal  tuberculfids  "); 
contracted  bladder  due  to  antecedent  extreme  pericystitis 
or  interstitial  cystitis;  chronic  prostatitis;  slight  atony, 
or  *' relaxation, ''of  the  vesical  sphincters  without  atony 
of  the  bladder. 

8.  This  is  the  least  characteristic  form  of  incontinence. 
It  is  merely  an  extreme  frequency  with  uncontrollable 
urgency,  and  is  therefore  complicated  by  more  or  less 
pain  and  tenesmus.  The  lesions  that  cause  it  are:  severe 
acute  posterior  urethritis;  acute  cystitis;  a  larse  rough, 
movable  calculus,  or  a  collection  of  facetted  calculi, 
occupying  the  cavity  of  the  bladder  and  partially  distend- 
ing it ;  a  small,  roueh  calculus,  lodged  in  the  prostatic 
urethra ;  renal  calculi,  causing  attacks  of  severe  colic. 

Interrupted  Stream. — This  is  also  known  as  the  **  stam- 
mering stream." 

The  causes  of  this  disorder  operate  either  (1)  mechani- 
cally, by  intermittent  obstruction,  or  (2)  reflexly,  by  in- 
termittent excitation  of  the  vesical  sphincter.  Under 
the  first  class  are:  Prostatic  enlargement;  chronic  con- 
traction of  the  prostatic  fibres  surrounding  the  neck  of 
the  bladder ;  a  small,  rounded,  mobile  calculus ;  a  pedun- 
culate tumor;  a  blood  clot.  Under  the  second  class  are: 
Acute,  subacute,  and  chronic  urethritis ;  stricture  of  the 
urethra,  both  of  large  and  small  calibre;  neurasthenia 
and  neurotic  tendencies. 

Retention. — Confusion  arises  from  the  use  of  the  word 
retention  when  suppression  is  meant.  Retention  of  urine 
applies  only  to  its  cfischarge  from  the  bbdder,  while  sup- 
pression of  urine  applies  only  to  its  excretion  by  the  kid- 
neys. 

Retention  is  due  either  to  a  mechanical  obstruction, 
which  prevents  the  escape  of  urine  from  the  bladder,  or 
to  a  diminished  expulsive  power  on  the  part  of  this 
organ ;  this  latter  condition  being  due  in  turn  to  impaired 
innervation  of  the  muscle  coat,  or  possibly  to  some  actual 
lesion  of  the  muscle.  In  obstructions  of  long  standing 
the  retention  is  due  to  a  combination  of  both  these  fac- 
tors, for  the  hypertrophy  which  developed  in  the  wall  of 
the  bladder  as  a  result  of  its  early  efforts  to  overcome  the 
obstruction  finally  gives  way  to  an  atrophy,  the  degree 
of  which  is  in  direct  ratio  to  the  chronicity  of  the  obstruc- 
tion. 

I.  Acute  Retention. — The  cause  may  be  (a)  organic 
obstruction;  (b)  spasmodic  obstruction;  (c)  a  combina- 
tion of  both;  (d)  a  sudden  impairment  of  the  bladder 
function,  with  or  without  spasm  of  the  sphincter. 

(a)  The  following  are  among  the  more  important  or- 
ganic obstructions:  a  stricture  of  small  calibre,  when  in- 
flamed by  sexual  and  alcoholic  excesses,  by  excessive 
coffee  drinking,  or  by  exposure  to  cold  and  wet;  a  pros- 
tatic enlargement,  when  acutely  congested  or  infiamed — 
a  condition  to  wliich  it  is  peculiarly  liable  after  any  ex- 
cesses in  venery,  eating,  aud  drinking,  and  as  a  result  of 
constipation;  acute  prostatitis,  simple  or  gonorrhoea!, 
especially  when  resulting  in  an  abscess  that  is  pointing 
toward  the  bladder;  a  ruptuR' of  the  urethra,  complete 
or  partial;  plugging  of  the  internal  meatus,  e.g.,  by  a 
small,  movable  calculus,  a  pedunculate  vesical  tumor,  or 
a  blood  clot;  and,  finally,  periurethral  abscess,  especially 
when  located  in  tiie  bulbous  portion.  Among  the  rare 
organic  obstructions  should  be  mentioned :  Acute  poste- 
rior urethritis,  severe  acute  seminal  vesiculitis,  tuber- 
culous prostatitis,  and  papilloma  of  the  urethra. 

(b)  Simsmodic    obstruction — i.e.,    obstruction    caused 
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y  spasm  of  the  sphincter— occurs  under  the  following 
ircumstances:  in  acute  anterior  urethritis,  occurring 
ither  iodepeodently  or  in  connection  with  an  existing 
rctbral  lesion  {e.g. ,  a  stricture  or  a  granular  oatch) ;  when 
le  urethra  is  Uie  seat  of  a  comparatively  slight  trauma, 
iflicted  by  a  blow,  by  rough  instrumentation,  or  by  irri- 
tiog  injections;  when  there  are  rectal  lesions,  including 
?cal  impaction  and  even  constipation  of  only  two  or 
ree  days'  standing;  after  operations,  minor  as  well  as 
ajor,  on  the  urethra  or  on  the  rectum  or  some  contig- 
>U8  region,  whether  performed  under  local,  spinal,  or 
neral  anaesthesia;  in  the  presence  of  shock,  post-opera- 
c  or  traumatic;  as  a  result  of  enforced  postponement 
micturition,  especially  if  there  is  present  any  lesion  of 
9  urethra,  prostate,  or  seminal  vesicles;  *  in  exhausting 
leases,  such  as  typhoid  fever,  pneumonia,  peritonitis, 
d  meningitis;  in  vesical  tuberculosis;  in  pyelitis,  sim- 
>.  gonorrhoeal,  tuberculous,  or  due  to  a  calculus  ^the 
tnamed  occasionally  causes  acute  retention  insteaa  of 
!  more  usual  frequency  and  urgency  of  micturition) ; 
tiemia  of  the  bladder-— a  rare  occurrence :  and,  finally, 
neuroses  and  neurotic  conditions  in  general. 
;)  A  combination  of  organic  and  spasmodic  obstruc- 
19  is  observed  in  severe  acute  posterior  urethritis,  when 
swelling  is  extreme  and  when  spasm  is  excited.  It  is 
t  observed  in  severe  acute  prostatitis  and  in  semfaml 
icu  litis. 

0  Sudden  impairment  of  the  bladder  function,  with 
without  spasm  of  the  sphincter,  may  be  observed  in 
ture  of  the  bladder,  whether  intra-  or  extraperito- 
,  and  also  in  those  injuries  or  diseases  of  the  central 
ous  system  which  result  in  the  production  of  a  sud- 
bemiplegia  or  paraplegia,  with  or  without  coma. 

.  Chronic  Retention. — ^This  is  either  partial  or  com- 
i.  Chronic  partial  retention  results  when  only  a 
ion  of  the  urine  is  spontaneouslv  voided,  the  rest 
lining  in  the  bladder  as  ''residual  urine.**  Chronic 
Dlete  retention  exists  when  all  spontaneous  mic- 
ion  has  been  lost  and  all  the  urine  has  to  be  drawn 
itheter. 

prostatic  enlargement  there  is  at  first  only  partial 
tion.  This  advances  to  complete  retention  if,  the 
state  of  affairs  not  being  recognized,  the  bladder  is 
ed  to  become  atonic  through  overdistention.  Thus 
the  cases  of  chronic  complete  retention  which  have 
rently  assumed  this  character  from  the  outset.  An 
lurrent  acute  retention  is  often  the  first  symptom  for 

1  the  patient  seeks  advice,  he  having  disregarded  the 
toms  of  the  partial  retention. 

'  remarks  made  in  reference  to  prostatic  enlargement 
receding  paragraph  apply  with  equal  appropriate- 
1  chronic  contraction  of  the  fibres  surrounding  the 
>f  the  bladder.  This  chronic  contraction,  however, 
frequent  than  prostatic  enlargement,  and  conse- 
\y  it  gives  rise  less  often  to  chronic  complete  reten- 

tiform  stricture  of  the  urethra  the  chronic  retention 

partial ;  it  will  disappear  after  appropriate  treat- 
»f  the  stricture  unless  the  latter  has  been  neglected 
ny  years, 
ironic  prostatitis,  in  tuberculosis  of  the  prostate, 

vesical  tuberculosis  a  small  quantity  of  residual 
3  an  almost  constant  objective  symptom, 
iirther  causes  of  chronic  retention  may  be  men- 

habitual  failure  to  empty  the  bladder  completely 
on  of  hurry  or  indifference;  and  fre<}uently  re- 

proIoD^^  postponement  of  micturition,  thus 
:  frequent  overdistention. 

e  the  retention  which  originates  in  some  chronic 
f  tlie  spinal  cord  is  only  partial,  it  is  nevertheless 
?rized  by  a  large  volume  of  residual  urine— from 
wBnty  ounces.  In  the  mild  cases  the  amount  of 
1  iial  urine  will  fluctuate  even  under  the  best  con- 
often  falling  to  two  ounces.    On  the  other  hand, 


'?«e  cas€w  Clie  spaim  te  nsuaUy  of  short  danitlon,  and  it  It 
rul  nooeasaiy  to  resort  to  the  use  of  the  catheter  in  order  to 
i«'f  for  Che  pBttent. 


the  amount  is  fairly  constant  in  the  more  advanced  cases, 
and  the  retention  is  associated  with  frequency,  or  with 
incontinence,  or  with  both.  James  Pedenen. 

MOUTH,  DISEASES  AND  INJURIES  OF.— I.  Stoma- 
Tms. — "  This  word,  which  from  its  derivation  signifies  in- 
flammation of  the  mouth,  is  held  to  include  influnmatory 
affections  of  the  cavity  of  the  mouth  as  far  back  as  the 
soft  palate.  Any  abnormal  condition  of  an  inflammatory 
character  which  involves  the  gums,  the  tongue,  or  the 
inner  surface  of  the  cheeks,  is  mcluded,  therefore,  under 
the  designation  of  stomatitis.  Experience  shows  that 
there  is  little  tendency  toward  limitation  to  any  one  of 
these  structures — usually  the  entire  cavity  of  the  mouth 
partakes  of  the  diseased  condition. 

''The  affections  included  under  this  name  are,  in  great 
part,  limited  to  the  age  of  childhood.  Adults  are  never 
the  subjects  of  certain  forms  of  the  disease,  and  seldom 
suffer  from  any  variety  of  it,  save  as  part  of  some  other 
morbid  condition.  I^t  infrequently,  however,  stoma- 
titis is  nothing  more  than  a  part  of  such  general  con- 
dition. Diphtheria  sometimes  Involves  the  mouth  as  well 
as  the  tonsus,  pharynx,  and  palate ;  inflammation,  with 
pustulation  in  the  mouth,  may  occur  in  smallpox,  va- 
rioloid, and  varicella ;  facial  erysipleas  often  presents  an 
inflamed  condition  of  the  mouth ;  measles,  RCtheln,  and 
svphilis  are  accompanied  by  characteristic  mouth  affec- 
tions; and  many  drugs,  such  as  mercury  and  iodine,  in 
addition  to  the  mineral  and  other  stronger  acids,  produce 
an  abnormal  condition.**  (From  former  edition  of  Rbf- 
ESBNCB  Handbook.) 

It  must  be  remembered  that  in  children  there  is  a  ten- 
dency to  put  anything  and  everything — all  germ-laden — 
into  the  mouth ;  hence  one  reason  why  stomatitis  is  so 
much  more  common  at  that  age.  The  troubles  incident 
to  the  period  of  dentition  have  also  a  causal  relation  to 
stomatitis. 

As  remedies  for  stomatitis  in  general,  the  following 
have  been  used.  As  mouth  washes,  in  the  form  of  solu- 
tions: Potassium  permanganate,  gr.  ij.  to  Ji. ;  potas- 
sium chlorate,  gr.  x.-xx.  to  |  i. ;  boric  acid,  saturated  so- 
lution; carbolic  acid,  one-per-cent.  solution;  hydrogen 
dioxide,  15  vols,  per  cent. ;  silver  nitrate,  gr.  x.-xx.  to 
S  i.  Also  the  solid  stick  of  silver  nitrate  may  be  em- 
ployed ;  and  potassium  chlorate  may  be  given  internally 
in  aoses  of  gr.  v.-viij.  q.  4  h. ;  in  the  case  of  children, 
however,  the  latter  remedy  must  be  used  with  care. 
Tonics  of  iron,  quinine,  nux  vomica,  and  cod-liver  oil  are 
required.  The  diet  must  be  liquid,  either  warm  or  cold, 
and  must  be  generous  and  sufllcient;  chipped  ice  and 
iced  water  are  acceptable  to  the  patient.  The  mouth 
must  be  regularly  washed  or,  if  that  is  not  possible, 
sprayed.  Ir  the  gums  are  spongy,  they  should  be  paintai 
with  tincture  of  myrrh. 

2.  Catarmhal  BTOifATiTTB. — {&fnonyms :  Acute  sto- 
matitis. Erythematous  stomatitis,  Pultaceous  stomatitis, 
Simple  stomatitis,  Superflcial  stomatitis.) 

Etiology, — It  most  commonly  occurs  in  infants  and 
children,  but  it  is  also  found  in  adults.  The  most  com- 
mon cause  is  an  irritant  either  chemical  or  mechanical, 
such  as  overheated  or  too  highly  spiced  food,  acids,  alka- 
lies, very  hot  beverages,  broken  or  carious  teeth,  and  the 
excessive  use  of  tobacco  or  alcoholic  drinks.  In  the  case 
of  infants  irritation  caused  by  a  coral,  by  difficult  denti- 
tion, by  a  poorl  v  developed  or  unclean  nipple,  or  by  a 
feeding  bottle  which  has  not  been  properly  cleansed,  may 
produce  stomatitis.  An  excess  of  sugar  or  starchy  food, 
and  also  exposure  to  cold,  are  causative  factors  in  some 
cases. 

Symptoms, — These  are  the  classical  symptoms  of  in- 
flammation :  redness,  first  in  patches,  later  more  general ; 
swelling,  chiefly  of  lips,  cheeks,  gums,  and  tongue,  the 
latter  often  showing  the  impression  of  the  teeth;  dis- 
ordered secretion — ^in  the  adult  the  mouth  is  at  first  dry, 
later  there  is  an  increased  fiow  of  saliva  with  secretion  of 
considerable  mucus;  at  the  same  time  the  breath  is  fetid, 
and  in  children  there  is  dribbling  accompanied  with  con- 
siderable tenderness,  so  that  the  infant  refuses  to  nurse  or 
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]y  uDilateml,  and  Is  said  to  occur  more  frequently  in 
nales.  It  is  found  in  connection  with  other  develop- 
ntal  errors,  and  is  usually  due  to  the  non-union  of  the 
ndibular  and  maxillary  processes,  or  to  the  persistence 
the  lachrymal  fissure.  The  treatment  connsts  in  par- 
aud  uniting  the  edges  of  the  cleft  sufficiently  to  re- 
:e  the  mouth  to  normal  dimensions. 

R  J.  B.  8a4t, 

repAilDff  tbls  utiole  UM  baa  been  made  of  the  following :  Hie 
rmer  edition  of  the  Bkrkknoi  Handbook;  Zlemaen'a 
:yclop»dla";  Reynolda*  **87Btem  of  Medldne'*:  Pepper's  *'Sjb- 
m  of  Medicine":  AUbott's  ''Sfstem  of  Medlchie*^  KeatioK*s 
:^rciopeMlia  of  ttie  Diseaaes  of  Cbildren  " ;  Tbomi»on*B  "  Pnustlcal 
?dlclne." 

lULTIPLE  (CEREBRO-SPINAL)  SCLEROSIS.— (Syn- 

ms:  Disseminated  sclerosis ;  Insular  sclerosis.) 
EFmmoN. — This  disease  may  present  manifold 
iptoms,  the  most  common  of  which  are  |>aresis,  with 
icular  rigidity  and  exaggerated  tendon  reflexes  as  in 
(tic  paralysis,  tremor  brought  on  by  voluntary  move- 
ts,  nystagmus,  scanning  speech,  amblyopia,  apoplec- 
m  attacks,  and  impaired  intellect.  The  anatomical 
3  of  the  disease  consists  of  disseminated  patches  of 
osed  tissue  in  various  parts  of  the  central  and  per- 
ral  nervous  systems. 

noLooY. — ^An  hereditary  influence  has  been  traced  in 
¥  instances.  Charcot  states  that  the  disease  occurs 
t  frequently  in  females,  but  a  number  of  other  ob- 
?rs  do  not  concur  with  him  in  this  view.  It  occurs 
.  freauently  between  the  ages  of  fifteen  and  thirty ; 
sionally  in  young  children;  rarely,  if  at  all,  after 
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aumatic  influences,  such  as  blows  on  the  head,  con- 
on  of  the  whole  bodv,  exposure,  hardship,  over- 
:,  and  profound  emotional  disturbance,  may  all  be 
ioned  as  occasional  exciting  causes.  In  a  number 
stances  the  disease  developed  after  the  existence  of 
ute  disease,  typhoid  fever,  variola,  etc. 
Mi*TOM8.  —The  area  of  diseased  tissue  may  be  located 
y  part  of  the  nervous  system  and  there  may  be  quite 
Tuber  of  affected  areas.  Furthermore,  the  disease 
*je  of  various  degrees  of  severity,  and  the  svmptoms, 
1  are  but  the  expression  of  the  locality  and  intensity 
i  disease,  may  make  the  most  varied  clinical  pictures. 
i  may  be  an  entire  absence  of  symptoms  of  disease 
e  nervous  system,  although  nodules  of  sclerosed 
tissue  are  found  post  mortem ;  or  the  disease  may 
ate  various  different  organic  or  functional  nervous 
les.  But,  nevertheless,  the  sclerosis  seems  to  have 
lilection  for  certain  parts  of  the  nervous  system, 
'6  find,  accordingly,  in  manjy^  cases  similar,  and  al- 
characteristic,  clmical  manifestations, 
erebral  and  a  spinal  form  of  multiple  sclerosis  are 
imes  spoken  of,  but  usually  both  brain  and  cord 
le  involved  in  the  disease,  though  it  may  have  been 
it  in  the  one  some  time  before  it  developed  in  the 

Generally  the  spinal  cord  is  first  affected, 
disease  usually  begins  very  insidiously  and  is  slow 
progress ;  in  rare  instances  it  has  an  abrupt  begin- 
perhaps  is  ushered  in  by  an  apoplectiform  attack, 
arliest  symptoms  may  be  of  cerebral  origin,  such 
dache,  vertigo,  ataxic  gait,  and  slight  psychic  dis- 
ices ;  or  there  may  be  a  slight  tremor  in  one  or  both 
;  but  more  frequently  the  symptoms  are  those  of 
'  paralysis. 

irst  there  is  weakness  of  one  leg,  then  of  both,  at- 
by  some  difficulty  in  walking.    Gradually,  with 
ting'  paresis  of  the  limbs,  there  appear  muscular 
y,  especially  brought  on  by  active  or  passive  move- 
exaggerated  tendon  reflexes,  spastic  gait,  and, 
,  ri^d   contractures  of  the  limbs.    The  paresis, 
a  leas  extent,  the  muscular  rigidity,  etc.,  at  a  later 
MiTect  the  upper  extremities,  and  to  these  is  sub- 
tly added  another  motor  symptom — one  of  the 
irominent  and  characteristic  of  this  disease — the 
k1  iutention  tremor,  i.e,,  tremor  during  the  per- 
ice   of  a  voluntary  act.    Before  it  is  otherwise 


noticeable,  it  may  be  observed  in  the  handwriting  or 
other  delicate  movements  of  the  finders,  especially  if  the 
act  is  slowly  performed.  The  writmg,  if  carefully  ob- 
served, will  be  seen  to  be  full  of  small  mdentations  which 
occur  with  great  regularity,  indicating  that  the  tremor  is 
rhythmical.  When  the  tremor  is  well  marked  any  vol- 
untary movement  will  cause  it  to  appear,  and  it  may  be 
seen  to  some  extent  dtuing  rest.  A  common  method  of 
eliciting  the  symptom  is  to  ask  the  patient  to  put  a  glass 
of  water  to  his  lips.  The  tremor  increases  and  the  oscil- 
lations of  the  hand  ai-e  greater  as  the  latter  approaches 
the  mouth.  The  trembling  may  become  so  violent  that 
all  the  water  is  thrown  out  of  the  glass.  When  the  pa- 
tient is  sitting  auietly  either  there  is  no  tremor,  or  slight 
movements  oi  tne  h^  and  trunk  may  be  observed.  If 
he  now  perform  a  voluntary  act,  as  lifting  an  arm,  the 
tremor  in  the  head  and  trunk  increases  at  the  same  time 
that  there  is  tremor  of  the  acting  member.  When  he  at- 
tempts to  walk  there  may  be  such  violent  tremor  of  the 
limbs  and  trunk  as  to  make  walking,  or  even  standing, 
almost  impossible.  On  Uie  other  hand,  when  the  patient 
lies  down  and  every  part  is  well  supported  no  tremor 
appears.  None  is  observed  during  sleep.  It  is  increased 
by  emotional  excitement. 

All  the  voluntary  muscles  may  be  thus  affected,  the 
head  as  well  as  the  trunk  and  limbs.  Tremor  in  the  face 
is  less  commonly  seen,  though  there  may  be  irregular 
movements,  choreic  in  character. 

The  distinctive  features  of  the  tremor  are  that  it  is 
rhythmical,  and  that  it  occurs  only  with  muscular  efforts. 
A  very  few  cases  have  been  reported  in  which  it  con- 
tinued even  in  rest,  but  such  cases  are  exceedingly  rare. 
The  tremor  is  not  found  in  all  cases.  It  probably 
depends  on  the  locality  of  the  disease.  It  also  disappears 
in  any  part  when  the  latter  has  become  completely  para- 
lyzed. 

The  tremor  can  usually  be  easily  distinguished  from 
that  of  other  diseases.  In  paralysis  agitans.  in  the  be- 
ginning (and  it  is  only  then  that  the  two  diseases  could 
easily  oe  confounded),  only  a  few  fingers  are  affected, 
and  the  oscillations  are  fine  and  very  rapid.  At  the  same 
time  the  tremor  has  somewhat  the  character  of  coordi- 
nated movements.  Thus  the  movement  of  the  thumb 
upon  the  fingers  has  been  likened  to  that  of  counting 
money,  rolling  pills,  etc.  The  tremor  of  multiple  scle- 
rosis is  large  and  coarse,  with  no  appearance  of  coordi- 
nated action.  In  paralysis  agitans,  furthermore,  the 
tremor  is,  to  some  extent,  controlled  by  voluntary  move- 
ment, and  increases  with  rest,  and  the  head  is  very  rare- 
ly affected.  When  the  tremor  is  violent  it  may  have  the 
appearance  of  the  movements  of  chorea.  But  the  latter 
occur  during  repose  as  well  as  during  volitional  acts, 
and  they  cause  an  intended  movement  to  be  made  very 
irregularly ;  on  the  other  hand,  in  multiple  sclerosis  the 
general  direction  of  any  movement  is  maintained,  but  the 
une  of  movement  is  an  undulating  one,  the  undulations 
playing  equally  up  and  down  along  the  central  line  of 
direction. 

The  next  two  symptoms  seem  to  be  similar  in  character 
to  the  tremor.  The  first  is  nystagmus,  a  very  common 
symptom,  and  of  value  in  diagnosis.  When  not  other- 
wise noticeable,  it  may  be  made  manifest  by  movements 
of  the  eyes,  strong  convergence,  or  forced  movements  in 
some  direction.  The  other  symptom  is  scanning  speech. 
Other  changes  of  speech  are  sometimes  present,  but  this 
is  the  most  common  and  most  characteristic,  and,  there- 
fore, of  high  diagnostic  value.  The  speech  is  slow  and 
dragging,  each  syllable  being  pronounced  separately  as 
in  the  slow  scanning  of  verse,  and,  therefore,  termed 
scanning  speech.  If  the  patient  attempts  to  speak  more 
rapidly,  his  words  are  likely  to  be  so  jumblea  together 
as  not  to  be  at  all  understood.  The  voice  is  monotonous 
to  the  highest  degree.  There  is  often  tremor  of  the  lips 
at  the  same  time,  and,  on  laryngoscopic  examination, 
there  has  been  found  to  be  diminished  tension  of  the  vocal 
cords. 

Other  ocular  symptoms  besides  nystagmus  are  fre- 
quently found.    Double  vision,  due  to  paralysis  of  some 
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of  the  external  muscles  of  the  eye,  occurs,  just  as  in 
locomotor  ataxia,  either  as  a  transient  symptom  at  an 
early  period  of  the  disease,  or  as  a  permanent  condition 
at  a  later  stage.  Amblyopia  is  also  a  common  symptom. 
Generally  there  is  only  impaired  vision,  not  complete 
blindness.  The  ophthalmoscope  reveals,  in  these  cases, 
a  discoloration  of  the  discs,  due  to  a  degree  of  atrophy  of 
the  optic  nerves. 

Headache  and  vertigo  are  often  present,  both  in  the 
early  and  in  the  later  stages  of  the  disease.  The  vertigo 
often  occurs  in  paroxysms.  Occasionally  it  is  due  to  the 
double  vision,  but  more  frequently  it  is  quite  indepen- 
dent of  the  latter  condition. 

The  mental  symptoms  often  play  an  important  r61e. 
Sight  psychic  symptoms  may  be  manifested  in  the  be- 
ginning of  the  disease  if  the  latter  first  affects  the 
brain,  but  the  graver  symptoms  are,  usually,  late  mani- 
festations. Change  in  disposition,  irritability,  loss  of 
self-control,  a  tendency  to  laughing  and  crying,  are  com- 
mon conditions.  A  certain  impairment  of  intellect — 
weakened  memory,  a  degree  of  apathy,  etc. — is  also  not 
uncommon.  But  a  high  degree  of  dementia  is  rare.  It 
is  likely  to  occur  only  when  the  disease  begins  at  an  early 
age  and  there  is  arrested  development  of  the  bmin,  or 
when  the  pathological  process  is  very  acute.  Different 
forms  of  insanity  are  sometimes  observed,  most  frequent- 
ly melancholia,  occasionally  delusional  insanity. 

Apoplectiform  seizures,  like  those  seen  in  general  pa- 
ralysis, are  important  symptoms.  They  occur,  according 
to  Charcot,  in  one-fifth  of  all  cases.  After  slight  pro- 
dromal symptoms,  headaches,  etc.,  coma  develops  within 
a  few  hours,  the  temperature  rapidly  rises,  often  reaching 
104"  or  105**  F.,  and  at  the  same  time  the  face  is  flushed 
and  the  pulse  rapid.  Hemiplegia,  with  fiaccidity  of  the 
paralyzed  muscles,  is  soon  observed.  Within  a  day  or 
two  consciousness  returns,  the  temperature  falls,  and, 
within  a  comparatively  brief  period,  the  paralysis  disap- 
pears. Such  attacks  may  occur  every  few  months,  or 
very  rarely.  They  usually  leave  the  patient  in  a  perma- 
nently worse  condition,  thus  marking  the  progress  of  the 
disease.  Sometimes  the  patient  dies  in  the  attack. 
These  seizures  are  very  much  like  those  of  apoplexy,  but 
post-mortem  examinations  reveal  no  anatomical  basis  for 
them. 

In  the  foregoing  have  been  given  the  most  common 
symptoms  of  multiple  sclerosis,  those  found  in  themajor- 
itv  of  cases.  But,  on  account  of  the  distribution  of  the 
diseased  areas,  various  other  symptoms  may  be  mani- 
fested. Thus  the  disease  may  attack  the  posterior  col- 
umns of  the  cord,  and  ataxia,  pain,  ausesthcsia.  parces- 
thesia,  etc.,  will  be  present;  or  it  may  involve  the  gray 
matter,  when  atrophy  and  paralysis  of  musc:les  will 
ensue.  Or  the  disease  may  involve  the  whole  thickness 
of  the  cord  and  produce  the  symptoms  of  transvei*se 
myelitis.  When  the  posterior  as  well  as  the  antero-lat- 
eral  columns  are  affected,  many  of  the  appearances  of 
spastic  paralysis  are  likely  to  be  absent,  especially  the 
exaggerated  tendon  reflexes.  Symptoms  refemble  to  the 
bladder  and  to  the  rectal  and  genital  functious  arc  also 
likely  to  appear.  If  the  disease  involve  the  nuclei  of  the 
facial,  hypoglossal,  and  pneumogastric  nerves,  the  ordi- 
nary symptoms  of  labio-glosso-laryngeal  paralysis  will 
be  manifested,  and  various  local  cerebral  symptoms  may 
appear,  according  to  the  location  of  the  foci  of  disease. 

The  course  of  the  disease  is  a  very  chronic  one.  Char- 
cot has  divided  it  into  three  stages — a  division  applicable 
to  those  cases  which  present  the  common  clinical  picture. 

The  first  stage  is  from  the  beginning  of  the  dis<»ase  to 
the  period  of  complete  disability  from  paralysis  and  con- 
tractures of  the  limbs.  This  stage  may  last  for  from  two 
to  six  years  or  longer.  The  symptoms  are  very  slow  in 
their  progress.  They  begin  as  spinal  or  cerebral,  but 
both  sets  of  symptoms  appear  before  this  stage  is  termi- 
nated. There  is  often  an  arrest  of  the  symptoms,  or  even 
improvement,  which  indefinitely  prolongs  this  stage,  and 
may  give  rise  to  delusive  hopes  of  complete  restoration 
to  health. 

The  second  stage,  that  of  the  fully  developed  disease. 


may  last  also  for  from  two  to  six  years.  There  seems  to 
be  little  change  in  the  patient  during  this  period,  and, 
though  entirely  helpless,  he  seems  not  to  suffer  in  gen- 
eral health. 

The  third  stage  is  that  of  decline.  The  general  health 
is  affected,  there  are  loss  of  appetite,  wasting,  etc.  Cys- 
titis, decubitus,  pyaemia,  etc.,  may  hasten  the  end.  Or 
the  latter  may  be  due  to  an  increase  in  the  bulbar  symp- 
toms, or  to  an  apoplectiform  attack.  More  frequently 
a  fatal  termination  is  caused  by  an  intercurrent  affection 
— pneumonia,  typhoid  fever,  or,  above  all,  phthisis. 

The  average  length  of  the  disease  is  from  six  to  eight 
years.  In  rare  cases  it  terminates  in  a  year  or  two ;  oc- 
casionally it  lasts  twenty  years. 

Morbid  Anatomy. — The  pathological  changes  can 
usually  be  seen  by  the  naked  eye.  They  consist  of  nu- 
merous patches  or  noilules  of  sclerosed  tissue  scattered 
throughout  the  nervous  system.  The  nodules  vary  in 
size  from  merely  microscopical  proportions  to  an  object 
as  large  as  a  chestnut  or  larger;  they  are  rounded  or  ir- 
regular in  shape,  and  may  often  be  seen  on  the  surface  aa 
slight  prominences  or  depressions,  but  are  found  in  larger 
number  when  sections  of  the  brain  and  cord  are  made. 
Their  color  is  mostly  of  a  gray  or  reddish-gray ;  they  are 
translucent,  and  have  a  firm,  often  cartilaginous,  consist- 
ence. Many  of  the  nodules  are  of  the  same  color  as  the 
surroimding  tissue,  and  are  only  distinguished  by  their 
consistence.  In  rare  instances  a  few  may  be  softer  than 
the  normal  tissue,  probably  indicating  recent  disease; 
most  of  the  nodules,  on  the  other  hand,  are  firmer  than 
the  normal  tissue,  doubtless  being  of  very  old  standing, 
for  such  cases  come  to  the  post-mortem  table  only  after 
the  disease  has  existed  a  long  time.  The  nodules  seem  to 
be  quite  distinctly  circumscribed,  but  the  microscope  re- 
veals the  fact  that  they  merge  imperceptibly  into  the 
healthy  tissue.  They  are  also  quite  distinct,  as  a  rule, 
though  occasionally  they  blend  into  one  another.  In 
rare  instances  there  has  been  found,  in  both  the  brain 
and  the  spinal  cord,  a  diffuse  sclerosis  which,  to  some  ex- 
tent, has  united  the  scattered  nodules.  On  the  other 
hand,  secondary  degeneration  seems  rarely,  if  at  all,  to 
develop  from  the  disseminated  disease. 

The  number  of  nodules  found  in  a  single  instance  may 
be  very  small,  or  may  run  into  hundreds.  Their  distri- 
bution in  the  cord  is  very  irregular.  In  some  sections. 
they  may  be  found  in  the  anterior,  in  others  in  the  pos- 
terior, columns;  in  still  others  in  the  gray  matter,  or  Uiey 
may  involve  all  these  parts  in  the  same  section.  Usually 
a  large  number  of  nodules  are  found  in  the  medulla, 
pons,  and  crura  cerebri.  It  is  very  rare  that  these  parta 
are  found  free  from  disease.  In  the  hemispheres  the 
walls  of  the  ventricles,  corpus  callosum,  and  centrum 
ovale  are  favored  seats  of  the  disease.  In  the  latter  two 
localities  the  nodules  are  often  quite  large.  Usually 
nodules  are  also  found  in  the  large  ganglia,  while  the 
cortex  generally  escapes.  But  few  nodules  are,  as  a 
rule,  found  in  the  cerebellum,  and  these  in  the  central 
white  matter.  Similar  nodules  may  be  found  in  the 
nerves,  most  frequently  in  the  optic  nerves,  but  occasion- 
ally in  the  hypoglossal,  the  nerves  of  the  eye,  and  the 
roots  of  the  spinal  nerves. 

Th(*  microscopical  appearances  are  those  of  interstitial 
myelitis.  The  nodules  are  mostly  new  connective  tissue 
composed  of  very  fine  wavy  fibrillae.  But  in  this  new 
tissue  the  axis  cylinders  of  the  nerve  fibres  can  usually 
be  found  in  large  numbers,  though  their  medullary 
sheaths  have  disappeared.  This  is  especially  true  of  the 
nodules  in  the  spinal  cord. 

At  one  of  the  meetings  of  the  Society  of  German  Natu- 
ralists and  Physicians,  Adamkiewicz  expressed  the  opin- 
ion that  the  disease  is  not  interstitial,  but  develops 
primarily  in  the  nervous  tissue,  beginning  in  the  me<lul- 
lary  sheaths  of  the  nerves.  He  bases  his  opinion  upon 
results  obtained  by  a  new  method  of  staining  the  nervous 
tissue.  His  view  is  altogether  at  variance  with  that 
formerly  held,  and  may  be  looked  upon  with  doubt,  at 
least  until  further  corroboration  is  forthcoming. 

Morbid  Physiology. — Many  of   the   symptoms  are 
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■eason  is  spoken  of  by  Dr.  Sparks  as  a  comparatiTelf  diy 
one.  The  winter  of  1874-70,  on  Ibe  other  band,  appears 
to  have  been  at  Nervi  an  exceptionally  wet  one,  for  Dr. 
Sparks  quotes  Dr.  Thilenius  to  the  effect  that  during 
that  season  "It  rained  almost  incessantly  for  three 
months,  day  and  night,  and  the  air  was  so  saturated  with 
moisture  tlut  there  was  scarcely  any  difference  between 
the  wet-  and  dry-bulb  thermometers."  In  the  compara* 
tlyely  dry  seasons  of  1876-76  and  1876-77  the  mean  rela- 
tive  humidity,  measured  by  AuKuat'a  raychrometer,  and 
QuotMl  by  Dr.  Sparks  from  Dr.  H.  J.  Thomas,  of  Baden- 
Weiler,  was  as  follows: 


Dec. 

j«.. 

Feb. 

lUicb. 

April. 

?J;S 

00.0 
M.8 

fd 

es,'.s 

Dr.  Elech '  gives  the  mean  relative  humidity  of  Nervi 
as  63.9  to  66.6  per  cent.  So  far  aa  these  figures  go,  they 
appear  to  indicate  greater  dryness  of  the  atmosphere  at 
Nervi  than  exists  at  Mentone,  yet  DrB.  Weber'  and 
Sparks '  both  pronounce  the  climate  of  Nervi  to  be  moist- 
er  than  that  of  Mentone. 

At  Genoa,  which.  It  will  be  remembered,  is  only  six 
miles  distant,  the  mean  relative  humidity  is  decidedly 
less  ttian  it  is  at  Mentone,  and  durine  the  prevalence  of 
northerly  winds  it  falls  very  low  Indeed,  below  twenty 
per  cent. ;  occasionally  as  low  as  eight  or  nine  per  cent. 
On  the  other  hand,  wlien  the  "  scirocco  "  blows,  the  air 
at  Ocnoa  becomes  very  moist.  Dr.  Hann,  in  his  "  Hand- 
buchder  Kiimatoiogie,"  gives  tlie  meanretativehumidity 
of  Genoa,  for  the  five  months  November  to  March,  as 
flfty-seven  per  cent.  Now  tlie  free  exposure  of  Nervi  to 
the  moisture -lad  en  southerly  winds  and  its  stielter  against 
the  cold,  drying,  northerly  winds  cliaracteristic  of  the 
Genoa  climate,  would  no  doubt  combine  to  effect  a  great 
modification  of  tlie  mean  of  humidity  al  the  former  place 
when  compared  with  that  of  the  latter;  a  modification, 
namely,  in  the  direction  of  a  higher  percentage  of  satu- 
ration. Yet,  taking  into  account  the  close  proximity  of 
Nervi  to  Genoa,  and  the  relative  humidity  jiguTtt  for 
Nervi  given  in  Dr.  Sparks'  book,  it  seems  not  impos- 
sible that  this  writer  and  Dr,  Weber,  in  pronouncing  the 
Nervi  winter  climate  moistcr  than  that  of  Mentone,  nave 
confounded  the  two  factors  of  rainfall  and  bumldity. 
The  rainfall  of  Genoa  is  far  greater  than  it  is  along  the 
Western  liiviera;  the  mean  relative  humidity  is,  on  the 
other  hand,  very  considerably  less;  and  no  belter  exam- 
ple than  this  feature  of  the  Genoa  cllmatecan  be  adduced 
Ui  support  of  what  has  already  been  said  in  the  article  on 
(TCimote  (first  edition),  \\?..,  that  "The  humidity  of  the  at- 
mosphere can  by  no  means  (to  measured  by  the  amount  of 
the  rainfall."  Probably  the  variations  in  tiic  atmospheric 
humidity  at  Nervi  are  much  greater  in  amount  and  more 
frequent  in  occurrence  than  they  are  at  Mentone.  "  In 
spite  of  its  raininess," says  Dr.  Sparks,  "the  soil  of  Nervi 
— clay  slate — is  favorable  to  its  rapid  drying." 

As  to  the  winter  temperature  of  Nervi,  it  apppars  l«  be 
about  the  same  as  that  of  Hentone.  Dr.  Kisch '  tells  us 
that  the  temperature  of  the  two  places  is  similar  in  re- 
spect toils  mean  and  to  its  variations.  The  observations 
of  General  Brocchi,  during  the  years  1849-64.  give  tlie 
n  temperatures  of  November  and  December  for  thir- 


teen y 


i,  and  those  of  January,  February,  JIarch,  and 


April  for  fourteen  years;  they  are  quoted  byl)r.  SiMrks' 
as  follows:  Novemt)er,  55.81°;  December,  4T.S4';  Jan- 
uary, 48.36°;  February.  47.8°;  March,  46';  April,  TM.V. 
The  absolute  reliability  of  these  Bgures  is  not  voudicd 
for  by  Dr.  Sparks,  as  he  explains  that  he  "knows  noth- 
ing of  the  arrangement  of  the  instruments  or  hours  of 

The  following  table,  showing  a  comparison  of  the 
Nervi  and  Mentone  temperatures  for  a  single  winter,  is 
quoted  from  Dr.  Sparks  book,  its  figures  being  derived 
from  calculations  by  Dr.  Sparks,  baaed  upon  observations 
published  bv  Herr  Schuize,  in  his  work  on  the  health  re- 
8orl»of  the  Htviera,  and  of  Middle  and  Lower  Italy.* 
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The  following  data  for  mean  temperatureat  8  p.m.  and 
for  absolute  mmimum  temperature  at  Nervi,  during  the 
months  of  December,  1876,  and  January,  February,  and 
March,  1877,  are  quoted  by  Dr.  Sparks  from  an  article  by 
Dr.  H.  J.  Thomas  In  the  Berliner  kliiti*che  WoeAerueAti/t. 
The  figures  for  the  mean  temperature  are  as  follows; 
Deceml)er,  51.6° ;  January,  48.8° ;  February,  47.8*; 
March,  47.4°  F,  The  minimum  temperature  observed 
was  86.2"  on  March  2d,  1877.  It  is  worthy  of  not«,  b 
connection  with  this  last-quoted  figure,  that  a  minimum 
temperature  of  26.5°  was  recorded  in  the  "West  Bay"  of 
Mentone  during  this  same  month.  Moreover,  if  one  may 
judge  from  a  table  of  monthly  highest  and  lowest  tem- 
peratures at  Mentone  which  is  given  by  Dr.  Sparks  in 
bisaccountof  tliat  place,  it  woiildappear  that  this  winter 
season  of  18T6-T7  was  not  an  unusually  worrn  one  on  the 
Western  Riviera,  and  that  March,  1877,  was  exceptionally 
cold ;  and  it  is  reasonable  to  infer  that  such  was  ^so  (lie 
case  along  the  Eastern  Hivicra.  If  such  was  the  case,  and 
if  Dr.  Tlionias'  observations  were  made  under  like  con- 
ditions  with  those  of  Messrs.  Freeman  and  Andrews  at 
Mentone,  the  greater  mildness,  or,  at  least,  the  greater 
equability  of  flie  Nervi  as  compared  with  the  S^ntone 
climate  would  be  illustrated,  although  not  accural«ly 
measured,  by  these  two  figures  alone. 

On  tlie  other  hand,  Dr,  Thomas'  8  p.m.  figures,  when 
compared  with  the  daily  mean  figures  of  Dr.  Brocchi, 
already  quoted,  show  a  decided  discrepancy  between  tba 
two  sets  of  observations,  especially  if  we  assume,  on  the 
authority  of  tlie  Mentone  figures,  that  at  Nervi  Uie  win- 
ter of  1876-77  was  no  warmer  than  the  average. 

It  is  to  be  regretted  that  no  fuller,  more  extended,  and 
moreaccurateobservatiousrcspccting  the  various  climatic 
factors  of  the  place  liave  as  yet  been  made  and  recorded 
at  Nervi.  Nevertheless,  so  far  as  temperature  is  con- 
cerned, the  climate  is  undoubtedly  a  mild  one,  and  almost 
identical  in  this  respect  with  that  of  the  Western  Riviera. 
As  remarked  by  Dr.  Sparks:  "In  spite  of  the  want  of 
really  scientific  observations  on  tlie  climate  of  Nervi, 
there  is  no  doubt  of  the  mildness  of  its  climate.  The 
abundant  subtropical  vegetation,  and  the  growth  of 
standard  lemon  trees,  is  n  proof  of  this."  The  following 
quotation  from  an  article  by  Di'.  ICdward  Haughton  (Lon- 
don iMHfet,  December  IBth.  1884)  in  interesting  aa  illus- 
trating the  agency  of  mountain  sbe1t«r  in  tlie  production 
of  Nervi'a  mild  winter  temperature.  In  February,  1^14, 
this  gentk'tuiin  visileil  Genoa,  Pegli,  and  Nervl^  all  on 
the  sanic  dav,  for  the  express  purpose  of  making  obser- 
vations on  this  [ii>int.  "The  re.sult."as  he  tells  us.  "was 
that  the  wind,  which  was  bitterly  cold  at  Genoa,  was 
much  milder  at  Pegli,  especially  in  the  valley  behind  the 
town,  while  it  was  perfectly  calm,  and  even  warm  nt 
Nervi,  so  long  as  the  headlands  which  protect  the  place 
were  not  rouiidi'd  by  the  visitor,"  The  same  point  Is 
further  exemplified  In  a  striking  manner,  although  on  a 
stiiiill  scale,  in  what  Dr.  Spurks  tells  us  concerning  a 
sheltertHl  coast-walk  at  Nervi  itself;  and  everywhere 
along  this  purl  of  the  Itjiliun  const  we  find  that  shelter 
from  cold  wind  and  exposure  to  the  sun  combine  in  vary- 
ing decrees  to  cause  marki-d  elevation  of  temperature, 
..,....,  •..„  ,|n,  J^,(,^|  iif  winter."     At  Nervi   the  raflway 


1  the  t 


□  and  the  » 


"Below  the  rail- 
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ay.  Bad  just  before  tbe  rockj  Bbore  takM  fts  deep 
scent  into  the  eea,  a  patl)  a  few  feet  wide  has  been  cut 
itig  tlic  edge  of  the  rock  for  the  u«e  of  the  coast 
nrdsmen,  and  as  it  accuratelv  follows  tlie  iadentatioiis 
ll:e  coast  lioe,  and  Is  absolutely  protected  from  the 
rlh  by  high  e&rden  walla,  or  by  part  of  the  rocky 
pi-,  or  tbe  railway  embankment,  wlille  it  gets  a1)  the 
:tliem  sun  la  its  full  force.  It  Is  naturally  an  excellent 
^menaile  for  iavallds.  Here  they  can  waJk  or  ait,  or, 
licv  cbooee,  at  certain  points  descend  close  to  the  sea, 
ifiijojslemperatureof  61°-^°  P.,  while  in  the  High 
eel  oF  N«rTi  the  thermometer  at  the  same  time  is  not 
her  tlian  4»°  or  44°.  Naturally  great  care  ts  oecesssry 
K  provided  with  plenty  of  wraps  to  put  on  when  re- 
liag  from  the  ahore  Ui  the  town." 
f  smuaemeiits  for  the  invalid  there  appears  to  be  a 
it  dearth  at  Nervl.  and  tbe  facilities  for  the  making 
\cursioDa  In  the  immediate  neighborhood  are  eiceed- 
y  limited.  "The  neighborhood  of  Nervl,"  gays  Dr. 
rka,  "(ifferi  but  a  limited  field  for  eicuralona  owing 
itneameasand  atecpnessof  tlie  high  hlllBat  the  back 
It  town.  There  Is  no  drive  along  tbe  shore  close  to 
.-i,  (hough  further  west  the  road  at  some  places  near- 
/prbanga  the  aea.  .  .  .  For  amUHements  of  all  kloda, 
pt  rod-Sabing,  Nervl  presents  little  opportunity." 
Iiere  are  three  DrBt-class  hotels  at  Nervi  and  various 
inns.  A  train  runs  every  quarter  of  an  hour  to  and 
Genoa.  "The  mild  but  tonic  climate  of  Nervl  has 
loie  years  been  attracting  every  season  an  Increasing 
)er  of  visitors."*  English  physicians  are  to  be 
1  at  Nervi.— £.  0.  0.1 

iccming  the  class  of  invalids  who  should  be  recom- 
I'd  or  permitted  to  pass  a  winter  at  Nervi,  it  is 
!8ih!e  to  decide  with  any  degree  of  precision  until  a 
r  atid  more  thorough  series  of  meteorological  obser- 
19  shall  have  given  us  a  more  accurate  knowledge 
lix-al  climatic  peculiarities.  For  the  present  it  can 
K  said  that  the  general  features  of  tne  climate  are 
of  the  Italian  Riviera,  and  that  the  local  modiQca- 
ire  such  oi  render  tbe  climate  less  exciting  than  that 
Western  Riviera  resorts,     Huntington  Richard*. 


RlTlAra.  by  Eilirard  J.  Bwrta.  M.A.,  B.M..  Qlon. 

iwieD'a  Imndbucti  der  kJIs.  Tberanle  UDd  Sllmalotlieniile. 
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RENTERIC  CANALS.-It  is  now  knovrn  that  dur- 
■  very  early  stages  of  tbe  development  of  many 
ates  there  is  an  open  communication  between  tbe 
^r  portion  of  tbe  medullary  canal  (spinal  cord)  i 
xicrmic  or  intestinal  canal.     To  this  comrouni 
c   name  of  neurenteric  canal  has  been  appli 
iriDal  opening  of  tlie  archcnteron  is  known 
liaatopore  (aee  Vol.  II.,  p.  4).    In  mammals, 
(licr  amniota,  it  is  represented  by  the  poa- 
pcning  to  the  exterior  of  the  notochordal 
it  liaa  now  been  observed  in  various  vcr- 

tlint  as  the  neural  ridges  or  medullary 
Icvtilop  backward  they  terminate  agaiust 
i  of  tbo  blastopore,  which  acquires  an  eIon< 
>riii.  By  their  further  growth  the  medul- 
ti'»  clone  over  across  the  long  blastopore, 
a  Duinaer  aa  to  divide  it  into  an  anterior 
111(1  a  posterior  portion.    The  posterior  port 

permanently  often  in  certain  amphibia  aud  Uius 
:■  to  the  aDUs.oritmayclose  over  {Fig.  Blfl9,W., 
K-qtiontly  open,  thus  giving  rise  indirectly  to  tbe 
licaDt^-rlor  portion  isan  opening  enclosea  within 
Hilary  plate  or  groove,  aud  may  remain  open 
-r  tbe  groove  has  closed  to  form  a  canal  (Figs. 
O.  nf),  tbe  true  neurenteric  canal,  which  estab- 
lircct  conamunication  between  the  neural  mid 
til  ttibos.  It  has  been  observed  ia  man  (Fig. 
'.  c).  It  might  vritb  propriety  be  termed  the 
Kowalewsky,  from  its  discoverer.    Eowalew- 


sky  first  found  It  In  atnphloxus,  and  subsequently  de- 
monstrated its  occurrence  in  various  fish  typea. 

Tbe  canal  lies  in  front  of  the  true  or  secondary  blasto- 
pore and  traverses  tbe  notochord.    According  to  Dur- 
.  ham,'  it  can 
be  well  seen 
in  longitudi- 
nal   seclJODS 
of    early 
stages  of  the 
frog  (Fig. 
-"  5169)    as     a 
short    canal, 
-  ne.,  opening 
widely    Into 
the   entoder- 
ms]    cavity. 
pare  also  Oot- 
*  description  of 
neurenteric  ca- 
a  Bombinator. 
ras   discovered 
asser*  in  goose 
ryos.      Braun ' 
hown  that  both 
Is  may  be  pres- 
In  various  bird 
ryos  at  a  stage 
n  there  are  nx 
light   pairs   of 
tomes  and  the 
ilopment  of  the 
ria.aue.-LaiigltndiDalBMtt<niutaFrDR'a   '^'   *"  1?"  begin- 
Ovum  ataoniT  after  the  aoaure  at  ihe   ning.     The  neuren- 
HeduU 
bt,  ta       .  . 

□pen    Id    n^hborlDR  wctloni. 
muliam.)     Md,  HedulkaiT  nun 

blaMopore;  fM_  Tola  lonnlpg  tbe  Boor  ol    poric,   ..^.v—  «p 
(be  entodemilc  otrllT.  EM. ;  ne.,  neu-   Hj^gJ.  ^f  the  t 

The  two  canals  ap- 
pear in  some  spe- 
cies at  the  same  time,  or  in  other  species  at  slightly 
different  stages.  Tbe  posterior  canal  is  more  often 
obliterated  in  birds  than  the  anterior.  In  the  duck  and 
in  Motacilla  tlava  the  canals  are  separated  both  in  tbe 
times  and  positions  of  their  occurrence ;  in  tbe  Australian 
paroquet  they  are  both  present  contemporaneously, 
although  the  neurenteric  passage  becomes  open  earli- 
est. Fig.  5160  represents  a  transverse  section,  which 
passea  tnrough  the  neurenteric  canal  of  the  paroquet. 
In  tbe  common  fowl  the  blastoporic  canal  appears  not 


Fio.  BtflO.— TnmiTei 


□  Embrro  Paroquet  (Melofalt- 


e  AnUTlor  or  True  Neurenteric  CwmJ.    Ee..  Ec- 

todpnn;    Mm.  lujoiome;   Md,.  tDCdutlBT;  csaal;  Ch..  DOtocbnrit 

pierced  by  tbe  Bhon  neu ' _...._.   ^.__  . 

mcBodenn.    lAder  Mu 


canal,  ne,.-  £nt.,t 


to  be  open  at  any   period   after  the   formation   of  the 
primitive  atrcak. 

Another  caual,  which  was  first  aatisfactorily  described 
by  Braun,' occurs  in  older  embryos.  The"EnddBrm" 
of  Oasscr  and  KOlllker  becomes  the  "  Schwanzdarm " 
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Peritonitis* 
Perltonltlfl* 


eon  aud  gynecolo^st  one  of  the  complications  most 
eared  and  most  carefully  to  be  avoided* 

Tlie  occurrence  of  peritonitis  is  not  dependent  upon 
liniatic,  seasonal,  or  meteorological  influences.  Females 
\'  more  frequently  afltected  than  males,  this  fact  being 
'pendent  upon  the  important  role  vrbich  diseases  of  the 
mule  genital  tract  play  in  the  causation  of  peritonitis. 
is  tlierefore  seen  more  often  during  the  years  of  sexual 
tivity,  but  may  occur  at  any  age.  It  is  of  not  infre- 
unt  occurrence  in  young  children.  The  relation  of 
ritouitis  as  a  complication  to  manv  of  the  acute  infec- 
iis  makes  its  occurrence  to  a  certain  degree  associated 
th  epidemics  of  these  diseases.  Alcohol  is  regarded 
a  predisposing  factor. 

!]Ti()L()oy.— Peritonitis  may  be  primary  or  secondary. 
"nmary  peritonitis  is,  if  we  except  the  surgical  form, 
nuch  more  rare  occ;urrence  than  the  secondary.    It  is 
ally  traurmtie,  more  rarely,  idiopathic^  tpontaneatu,  or 
fanatic. 

htumatie  peritonitis  is  most  commonly  due  to  per- 
iling wounds  of  the  abdomen.  Abdominal  inluries 
.  bich  tbe  wall  is  not  penetrated  rarely,  if  ever,  dfirect- 
31 1  IRC  peritonitis.    Nevertheless,  blows,  kicks,  falls, 

are  often  adduced  as  causes  of  peritonitis.  The 
e  severe  the  injury,  the  more  likely  is  the  occurrence 
•critijnitis.  Hemorrhage  into  the  peritoneal  cavity 
iually  followed  by  inflammation  of  the  peritoneum, 
wise,  trauma  may  indirectly  cause  peritonitis  through 
perforatioD,  laceration,  tearing,  or  bruisinff  of  the 
aoh  or  intestines,  rupture  of  tne  gall  bladder,  pan- 
ic duct,  urinary  bladder,  etc.,  these  lesions  .perm it- 
tlie  entrance  of  micro-organisms  into  tlie  peritoneal 
y.  Tbe  perforation  of  the  oesophagus  or  stomach  by 
ireless  passage  of  a  sound  or  stomach  tube  may  also 
'ausal  factor  in  the  production  of  peritonitis. 
Tfttire  or  eurgical  peritonitis  may  be  mentioned  in 
jnnection.  Before  the  days  of  antisepsis  and  asep- 
argc  proportion  of  laparotomies  were  fatal  from  the 
uitis  following  the  operation.  Even  at  the  present 
ic  chief  anxiety  attending  operations  involving  the 
aeal  cavity  is  the  possibility  of  peritonitis.  The 
mprovement  in  surgical  technique  has,  however, 
{  reduced  the  number  of  cases  of  post-operative 
litis,  and  in  certain  operations  in  which  there  is, 
) roper  methods,  no  opportunity  for  infection  the 
<eal  cavity  is  opened  with  a  certain  degree  of  im- 
The  occurrence  of  surgical  peritonitis  is  depend- 
>o  several  factors:  the  character  of  the  operation 
i  possibility  of  infection  during  the  operative  pro- 
;,  the  amount  of  damage  done  to  the  peritoneal 

the  state  of  the  general  resistance  of  the  mem- 
>  iDfectioD,  etc.  Surgical  peritonitis  is  due  to  the 
ction  of  bacteria  into  the  peritoneal  cavity.  But 
tacteria  which  gain  an  entrance  into  the  peritoneal 
ct  up  an  inflammation  there.  It  has  been  shown 
entally  that  rather  large  quantities  of  bacteria, 
the  pus  cocci,  may  be  Introduced  into  the  peri- 
ivity  of  animals  without  causing  peritonitis,  the 

entircljr  disappearing  after  a  short  time.    The 

of  a  tissue  lesion,  even  though  very  slight,  or 
Itaneous  introduction  into  the  cavity  of  irritating 
es,  furniabes  the  conditions  requisite  for  the 
»f  the  bacteria  and  for  the  production  of  an  in- 
on.  The  peritoneum  therefore  when  uninjured 
sess  a  certain  protective  power  against  bacteria, 
stance  la  found  to  be  lowered  in  the  case  of 
fTQ  into  the  cavity,  after  the  removal  of  ascitic 
1  in  cases  of  pseudomyxoma  peritonei.  The 
>ndition  of  the  body,  conditions  of  intoxication, 

etc..  also  play  a  r61e  of  importance.  Fatal 
9  may  follow  the  tapping  of  the  abdomen  in 
tie  small  number  ox  bacteria  introduced  by 
a  septic  trocar  being  suflflcient  to  overcome  the 
esistance*  When  modern  methods  of  asepsis 
riy  carried  out  the  dangers  of  surgical  peri- 

relatively  slight  in  all  cases  in  which  the  con- 
I  of  tlie  peritoneum  with  septic  material  can 
1.      £ven  vrhen  this  contamination  does  occur, 

OL.    VIII.— S2 


the  modem  procedures  of  thorough  irrigation  have  great- 
ly reduced  the  chances  of  infection. 

The  existence  of  hpentonitisrheumatica(refrigeratoria) 
has  been  denied  by  many  writers.  While  the  effects  of 
cold  as  a  factor  in  the  etiology  of  peritonitis  were  former- 
ly greatly  exaggerated,  there  can  be  no  doubt,  from  the 
large  number  of  observations  made  by  reputable  clini- 
cians, that  attacks  of  peritonitis  may  follow  the  sudden 
chilling  of  the  overheated  body,  prolonged  exposure  to 
cold  or  wet,  lying  upon  the  cold  damp  ground,  etc.  The 
effects  of  such  chilling  of  the  body  are  especially  notice- 
able when  the  abdominal  vessels  are  overfilled  with  blood 
iphytiological congestion).  In  women,  particularly  in  g^rls 
at  the  time  of  puberty,  a  wetting  or  chilling  of  the  body 
at  the  menstrual  period  is  not  infrequently  followed  by 
peritonitis.  In  all  of  these  cases  the  effect  of  the  ro- 
frigeration  is  not  directly  to  excite  the  peritonitis,  but  to 
render  the  membrane  less  resistant  to  infection.  The 
chilling  plays  the  same  rdle  here  as  in  the  case  of  the 
mucous  membranes.  Diplococci  have  been  demonstrated 
in  the  exudate  of  cases  of  so-called  rheumatic  peritonitis; 
and  it  is  very  probable  that  all  such  cases  are  infections 
following  and  dependent  upon  a  lessened  resistance  of 
the  body. 

Cases  of  idiopathic  or  spontaneous  peritonitis  have  also 
been  reported  clinically. 

The  autopsy  findings  in  such  cases  show  the  presence 
of  an  infection  proceeding  from  the  female  genital  tract, 
the  appendix,  or  some  other  of  the  abdominal  organs. 
Such  cases  occur  most  frequently  in  females  and  in  very 
young  persons.  In  the  former  the  infection  is  nearly 
always  secondary  to  some  unsuspected  condition  of  the 
internal  genitals.  The  gonococcus  plays  an  important 
rdle  in  such  cases,  particularly  in  very  young  girls.  It 
has  been  said  that  the  peritonitis  apparently  arising 
spontaneously  in  young  girls  is  usually  gonococcal,  a 
gonorrhoeal  infection  of  the  genital  passages  existing  at 
the  same  time.  In  young  male  children  cases  of  appar- 
ent spontaneous  peritonitis  ai'e  usually  found  to  be  due 
to  appendicitis.  Further,  spontaneous  cases  of  peri- 
tonitis have  been  found  at  autopsy  to  be  ambulatory 
typhoid,  acute  tuberculosis  of  the  peritoneum,  etc.  On 
the  whole  it  may  be  said  that  the  existence  of  a  true  idio- 
pathic peritonitis,  while  probable,  has  not  yet  been  defi- 
nitely aemonstrated.  A  cryptogenic  JuBmatogenous  infec- 
tion of  the  peritoneum  is  of  course  possible  and  certainly 
occurs  in  tuberculous  peritonitis,  but  has  not  yet  been 
shown  positively  to  occur  in  the  case  of  the  pyogenic 
organisms. 

Likewise  the  existence  of  a  toxic  peritonitis,  though 
assumed  by  some  writers,  has  not  been  demonstrate. 
The  occurrence  of  so-called  nephritic  or  urtjsmie  peritonitis 
seen  in  the  late  stages  of  Bright's  disease  is  to  be  regarded 
as  of  the  nature  of  a  terminal  infection,  and  similar  to  the 
pericarditis  and  pleuritis  occurring  in  the  same  disease. 
The  occurrence  of  peritonitis  in  association  with  or  fol- 
lowing various  forms  of  intoxication  is  to  be  explained  in 
the  same  way  as  the  rheumatic — the  lessened  resistance 
of  the  body  tissues  and  the  pathological  alterations  of 
the  body  juices  predispose  to  infection. 

Since  primary  inflammations  of  the  pericardium  and 
pleura  aro  of  relatively  more  frequent  occurrence,  the 
greater  rarity  of  primary  peritonitis  may  be  explained  by 
the  assumption  that  the  peritoneum  possesses  a  greater 
resistance  and  protective  power  than  the  other  serous 
membranes.  This  relative  greater  immunity  of  the  peri- 
toneal cavity  has  been  demonstrated  experimentally. 

Secondary  Peritonitis.— It  should  be  noted  at  this 
point  that  various  writers  upon  the  subject  of  peritonitis 
are  not  agreed  in  their  conceptions  of  primary  and  sec- 
ondary peritonitis.  In  a  very  broad  sense  the  term 
primary  may  be  applied  to  those  forms  of  peritonitis 
which  are  not  seconoary  to,  or  do  not  occur  in  association 
with,  any  other  acute  or  chronic  disease,  hence  not  metas- 
tatic; and,  further,  which  do  not  arise  by  contiguity  from 
any  of  the  organs  or  structures  covered  by  the  perito- 
neum. Terminal  infections  should  then  be  classed  as 
secondary  rather  than  as  primary.    A  number  of  recent 
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hairs,  etc.)  when  aseptic  produce  a  local  encapsulating 
peritonitis  When  septic  they  may  excite  a  diffuse 
purulent  or  fibrinous  process.  Free  bodies,  such  as  fat 
tissue,  blood  clots,  pieces  of  fibroid  tumors,  etc.,  may 
become  calcified  or  encapsulated,  setting  up  a  local  adhe- 
sive peritonitis.  In  extra- uterine  pregnancy  hemorrhage 
into  the  peritoneal  cavity  following  the  rupture  of  the 
sac  may  excite  an  intense  peritoneal  irritation  even  in  the 
absence  of  infection.  In  such  cases  the  blood  itself  must 
exert  a  chemical  irritation  upon  the  peritoneum,  or  irri- 
tating toxins  are  contained  or  developed  within  it. 

Finally,  during  inira-vtertne  ir^ections  irritating  sub- 
stances may  be  forced  through  the  tubes  into  the  peri- 
toneal cavity  and  excite  a  toxic  inflammation.  Such 
cases  may  occasionally  be  properly  classed  with  the 
primary  forms  of  peritonitis,  but  inasmuch  as  some  in- 
flammatory condition  of  the  uterus  or  tubes  is  usually 
present  it  becomes  difficult  to  say  to  what  extent  the  in- 
jection is  alone  responsible  for  the  peritonitis. 

Parasites. — A  number  of  observers  have  noted  at  au- 
topsy the  presence,  in  the  peritoneal  cavity,  of  intestinal 
worms  in  association  with  a  perforative  peritonitis.  In 
some  cases  the  perforation  has  been  regarded  as  caused 
by  the  parasite  (usually  the  common  round  worm),  the 
peritonitis  following  the  perforation.  Some  of  the  re- 
ported cases  are  very  doubtful.  Katsurado  several  years 
ago  reported  two  cases  of  purulent  peritonitis  which  he 
regarded  as  caused  by  round  worms.  A  very  careful  ex- 
amination, lx>th  at  the  time  of  operation  and  at  the  au- 
topsy, failed  to  reveal  any  other  cause  for  the  peritonitis. 
In  both  cases  the  affection  ran  a  very  severe  course.  Osier 
and  other  recent  writers  accept  the  view  that  Ascuris  lum- 
bricoides  may  penetrate  the  intestinal  wall  and  excite 

Seritonitis.  The  Ainaba  coli  has  been  found  in  the  exu- 
ate  of  peritonitis. 

Under  rare  conditions  peritonitis  may  follow  other  con- 
ditions not  mentioned  above.  As  stated  liefore  it  is  hardly 
feasible  to  enumerate  all  the  possibilities,  but  the  most 
common  and  important  sources  of  secondary  peritonitis 
have  been  given:  and  if  the  extensive  anatomical  rela- 
tions of  the  membrane  are  borne  in  mind  it  will  usually 
not  be  difficult  to  trace  to  its  source  any  secondary  pen- 
tonitis  that  may  be  encountered. 

Bacteriology. — Inasmuch  as  the  great  majority  of 
cases  of  peritonitis  are  caused  by  bacteria  the  bacteri- 
ology of  peritonitis  becomes  a  matter  of  very  great  im- 
portance. In  recent  years  a  number  of  important  investi- 
gations have  been  carried  out  along  this  line,  but  much 
work  yet  remains  to  be  done  before  we  shall  possess  a 
fully  satisfactory  knowledge  of  the  subject.  It  has  been 
demonstrated  that  very  different  forms  of  bacteria  may 
be  found  in  the  exudate  of  peritonitis.  In  the  majority 
of  ca.ses  there  is  a  mixed  infection,  several  varieties  of 
pathogenic  bacteria  being  present,  or  a  number  of  va- 
rieties of  pathogenic  and  n on -pathogenic  bacteria  may  be 
found  together.  According  to  Tavel  and  Lanz  the  hajma- 
togenous  cases  of  peritonitis  are  mono-infections,  while 
those  arising  by  contiguity  from  a  neighboring  diseased 
organ  are  usuallv  poly -infections.  It  is  probable  that  in 
some  at  least  of  the  cases  of  mono-infection  the  single 
variety  found  may  have  crowded  out  other  varieties 
which  were  originally  present.  This  is  particularly  like- 
ly to  have  been  the  case  in  those  instances  in  which  the 
only  micro-organism  present  is  a  harmless  saprophyte. 
In  those  cases  in  which  the  exudate  is  sterile  there  is  also 
the  possibility  that  the  original  pathogenic  bacteria  caus- 
ing the  inflammation  have  died  out. 

The  pathogenic  bacteria  most  frequently  found  in  peri- 
tonitis are  the  Streptococcus  pyogenes.  Staphylococcus 
aureus.  Staphylococcus  albus,  Bacterium  coli  commune, 
Diplococcns  pnetimonuf,  Bacillus  pyocyaneus,  and  the 
Qonococcus.  (Tuberculosis  of  the  peritoneum  will  be 
considered  separately.)  Less  frequently  found  are  the 
Bacillus  typhosuLS,  Bacillus  a^erogenes  eapstUatvs,  Bacillus 
proteus,  BaciUus  lactis  airogems,  Micrococcus  tetragenus, 
and  a  number  of  unidentified  pathogenic  and  non-patho- 
genic bacteria. 

In  perforative  peritonitis  the  Baeillvs  coli  communis 


usually  predominates ;  in  puerperal  peritonitis  the  chief 
rdle  is  played  by  the  Streptococcus  pyogenes ;  white  in 
those  cases  of  peritonitis  which  apparently  arise  spontane- 
ously the  Pneumoeoccus  or  the  Qonococcus  is  the  chief  ex- 
citing factor.  In  all  those  cases  of  peritonitis  in  which 
the  infection  comes  from  without  the  flora  resembles  that 
of  ordinary  surgical  infections,  except  for  the  prominent 
part  played  by  the  colon  bacillus.  In  those  cases  which 
arise  by  contiguity  from  some  one  of  the  neighboring 
organs  the  staphylococcus  plays  a  chief  role,  except  in 
the  case  of  intestinal  infection  in  which  the  colon  bscillus 
alone  or  combined  with  the  former  is  usually  found. 

Much  discussion  has  taken  place  as  to  the  pathogenic 
role  of  the  colon  bacillus  in  peritonitis.  The  pyogenic 
properties  of  this  organism  have  been  quite  generally 
accepted,  and  there  can  be  no  doubt  of  the  existence  of  a 
primary  colon -bacillus  peritonitis.  In  the  majority  of 
cases  in  which  the  colon  bacillus  is  found  pyogenic  cocci 
are  also  present,  and  it  is  probable  that  in  some  of  the  in- 
stances m  which  this  organism  alone  was  found  in  Uie 
exudate  it  had  overgrown  the  cocci.  Barbacci  in  experi- 
mental work  upon  do^s  found  that  the  colon  bacillus  often 
outgrew  the  pyogenic  cocci.  Infections  of  the  perito- 
neum with  the  colon  bacillus  occur  through  the  bladder 
and  female  genital  tract  as  well  as  directly  from  the  in- 
testine. There  are  still  several  questions  to  be  settled 
before  the  exact  pathogenic  value  of  the  colon  bacillus 
can  be  fixed.  Its  relations  to  the  pyogenic  cocci  need  to 
be  more  definitely  determined  in  regard  to  the  part  play«i 
by  each  as  primary  excitants  of  inflammation.  Further, 
many  of  the  cases  regarded  as  colon-bacillus  infections 
were  diagnosed  as  such  from  the  results  of  the  bacterio- 
logical examination  made  at  autopsy  some  hours  after 
death.  As  the  colon  bacillus  may  enter  tlie  peritoneal 
cavity  after  death  and  increase  there,  overgrowing  other 
bacteria,  it  is  necessary,  in  order  definitely  to  determine 
the  relation  of  this  or^nism  to  a  peritonitis,  to  make  bac- 
teriological examinations  of  the  peritoneal  exudate  dur- 
ing life. 

An  effort  has  been  made  by  a  number  of  writers  to 
make  a  bacteriological  classification  of  peritonitis. 
Freund  divided  all  cases  of  peritonitis  into  three  claraes: 
one  due  to  pyogenic  organisms,  one  to  fsBcal  bacteria, 
and  the  third  to  toxic  substances.  Bumm  distinguished 
a  septic,  aseptic,  and  a  specific  peritonitis.  The  septic 
he  divided  into  a  streptococcus  peritonitis  and  a  putrid 
peritonitis,  the  latter  not  caused  by  any  one  form  of  bac- 
teria but  by  a  multiple  infection.  The  aseptic  peritonitis 
he  regarded  as  due  to  mechanical,  thermal,  or  chemiod 
influences  alone  without  bacterial  agency.  In  the  class 
of  specific  peritonitis  he  placed  tuberculous  and  gonor- 
rhocal  peritonitis.  Tavel  and  Lanz  have  offered  a  more 
complex  classification  based  upon  the  anatomical  origin 
of  the  infection,  special  kinds  of  peritoneal  infection  being 
derived  from  the  stomach  and  intestine,  the  gall  bladder 
and  liver,  the  female  genital  tract,  the  kidneys,  urinary 
bladder,  etc.,  other  forms  still  being  derived  from  hflema- 
togenous  infections  and  operations. 

Flexner  has  reported  a  series  of  observations  upon  one 
hundred  and  six  cases  of  peritonitis  studied  from  the 
bacteriological  point  of  view.  The  material  was  ob- 
tained at  autopsy,  cover-glass  and  aerobic  cultures  being 
carried  out.  Few  anaerobic  cultures  were  made  and  the 
pathogenic  properties  of  the  bacteria  isolated  were  tested 
but  rarely.  In  spite  of  this  incompleteness  of  the  investi- 
gation the  results  are  of  interest.  Twelve  of  the  cases 
presented  the  character  of  a  primary  peritonitis  accord- 
ing to  Flexncr's  definition.  In  all  these  cases  there  was 
a  previous  chronic  disease.  In  two  cases  no  micro-organ- 
isms were  found ;  in  nine  cases  there  was  a  single  infec- 
tion, and  in  one  case  a  multiple  infection.  The  Strepto- 
coccus pyogenes  was  found  five  times,  four  times  alone,  and 
once  in  association  with  the  colon  bacillus:  the  iStaphyUh 
coccus  aureus  and  albtts  twice,  the  Micrococcus  laneeoUUus, 
Bacillus  proteus.  Bacillus  pyocyaneus,  and  an  unidentified 
bacillus  occurred  twice  each. 

The  secondary  cases  Flexner  divides  into  two  classes: 
exogcTious  peritonitis  and  endogenous  peritonitis.     In  the 
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iiier  the  Infection  enlerwl  from  without  (wound  infec- 
n);  in  the  latter  tlie  bacteria  came  in  part  or  wlioliy 
■m  the  intestinal  tract.  Thirty -four  cases  of  the  ex- 
mom  form  were  examined.  Of  these,  25  were  mono- 
ections.  nine  were  multiple.  The  following  tables  are 
en  fn)m  Flcxner's  article  (Philadelphia  Medical  Jour- 
.  1898): 

['RO-OROANI6M6  FOUND  W  CASIB  OV  EXOOKNOrS  PXBITONITIS. 


]yl(KiC4H'u«  aureus . 
lylottMTu^ialbuB... 
ttKXM'^'us  pyogenes 
lujt  coll  rommunis 
N'tHruK  lanceolatm 

luspntteus 

lus  pyiX'yHueiM  ... 
rutlQed  organisms 


Total 

number  of 

Alone. 

ciifieK. 

15 

12 

8 

2 

10 

h 

7 

8 

1 

1 

0 

2 

0 

8 

0 

Combined. 


3 
1 
5 
5 
2 
1 
2 
0(?) 


COMBINATIONS.  Number  of 

CHsea. 

nphylococrus  ftureus  sod  Streptococcus 1 

(iphylcN*oc(un  atbus  and  SUvptococcus 1 

ipbyliN<(K*€US  albus  and  Bacillus  proteus 1 

ipbyir)coccu8  albus  and  Bacillus  coll  communis 1 

vptucDTcus  and  Bat'lUuseoll  communis 1 

I'pUN-ocrus,  Bacillus  pyocyaneus  and  Coll  oummunis 1 

vfiUK'ocx'UK  and  Badllus  pyocyaneus 1 

■nii<N'cu8  lanceolatus  and  BacilluM  coll  communis 1 

TiMiHTus  lanceolatus  and UquefyluR  bacillus 1 

30  ruses  of  endogenous  peritonitis  58  gave  positive 
iological  results.  Single  infections  occurred  in  21 
)f  these,  and  multiple  infections  in  37. 

(TKRiA  Found  in  Cases  op  Endooenocs  Pkjutonitis. 


coll  communis 

>ccu»  pyogenes 

orMxrus  albus 

(XNV'Us  aureus  ........ 

<'UM  lanceolatus 

pmteus 

fiArof^enes  capsulatua. 

uyocyaneus  

;ypht)8US 

iiMl 


Number  of 
cases. 

Alone. 

47 

9 

88 

7 

4 

2 

3 

1 

4 

1 

4 

2 

8 

S 

3 

0 

8 

0 

8 

0 

Combined. 


38 
S3 
2 
2 
3 
2 
8 
8 
3 
3 


Combinations.  Number  of 

times. 

ococcusand  Badllus  ooU  communis 16 

(M^occua.  Badllua  afirogenes,  and  BaclUus  coll 2 

(»c(x>oas  and  Badllus  afirogenes  eapsulatus 1 

r>cHKi(!uii  and  Staphyloooccns  aureus 1 

ococrua  and  Badllus  typhosus 2 

x^cKTUs  and  Stapbylocorcus  aureus,  Badllus  typhi, 

'US  and  ooU 1 

xxxYua  and  Badllus  proteus 1 

looccufl  and  unldentlned  organism 1 

IS  (H>ll  and  Micrococcus  lanceolatus. 8 

8  ccili  and  Bacillus  pyocyaneus 8 

M  roll  and  Badllus  a^rogenes  eapsulatus 2 

s  roll.  Stapbyloooccus  aureus,  and  Badllus  a^^rogenes 

ilatua 1 

cH'occuB  albus  and  orange  saralna 1 

(Kxx'cua  albtia  and  unidentified  organism 1 

iiparison  of  the  table  in  the  exogenous  and  en- 
f<irnis  is  of  interest.  It  will  be  seen  that  mul- 
ct ions  are  relatively  more  frequent  with  the 
lis  form,  and  that  the  variety  of  bacteria  is 
Iter.  Tlie  streptococcus  takes  the  place  which 
'Jococcus  holds  in  the  exogenous  cases  and  the 
]Ju.s  plays  a  much  more  important  rdle.  The 
.  which  *the  pathogenic  staphylococci  seem  to 
clo^enous  peritonitis  is  of  clinical  importance, 
us  the  streptococcic  infections  may  be  asso- 
1  metastasis.  The  infections  in  the  exogenous 
T)hlo  those  of  ordinary  surgical  or  traumatic 
Basinj^  his  conclusions  upon  the  observa- 
:iii*r  MTould  distinguisli  three  forms  of  peri- 
>riT)iary  or  idiopathic  form  restricted  to  a  small 
xrmiizial  infectioDB ;  a  second  variety  analogous 


to  surgical  infections;  and  a  third  variety  dependent 
upon  disease  of  an  intraperitoneal  organ,  whereby  micro- 
organisms and  other  extraneous  substances  gain  entrance 
to  the  peritoneal  cavity,  break  down  its  resistance,  and 
lead  to  infection. 

Fnemnococcic  Peritonitis. — Cases  of  peritonitis  due  to 
the  pneumocoeeua  have  been  described  by  Frommel, 
Fraenkel,  Charrier,  Veillon,  Beco,  Bryant,  Comby,  Brun. 
Burckhard,  and  others.  Brun  reports  fourteen  cases  of 
pneumococcus  peritonitis  in  children.  The  majority  of 
the  cases  of  peritoneal  infection  with  the  pneumococcus 
occur  in  young  girls.  The  avenue  of  infection  is  through 
the  genital  tract.  The  peritonitis  may  or  nuiy  not  be  as- 
sociated with  inflammations  of  other  serous  membranes. 
The  infection  is  frequently  localized  in  the  pelvis.  The 
prognosis  is  favorable  in  those  cases  in  which  the  exu- 
date becomes  encysted  by  adhesions,  but  metastases  and 
localizations  of  the  micro-organism  in  other  parts  of  the 
body  may  occur.  The  diffuse  form  is  usually  fatal.  In 
the  case  of  operative  procedures  in  pneumococcus  pyo- 
salpinx  the  greatest  care  must  be  taken  to  prevent  infec- 
tion of  the  peritoneum  since  the  peritonitis  thus  excited 
is  usually  very  virulent.  Pneumococcus  peritonitis  may 
also  result  from  extension  or  perforation  in  the  case  of  a 
pneumococcus  appendicitis.  The  relation  to  pneumonia 
and  arthritis  has  been  mentio;ierl  above.  It  is  of  impor- 
tance in  the  diagnosis  of  tliis  condition  to  bear  in  mind 
the  fact  that  after  death  the  pneumococci  may  entirely 
disappear  from  the  peritoneal  exudate,  the  colon  bacillus 
or  some  other  organism  being  left.  Cases  have  been  re- 
ported in  which  the  examination  of  the  pus  from  the 
peritoneal  cavity  during  life,  or  soon  after  death,  showed 
the  presence  of  pneumococci  in  great  numbers,  while  ex- 
aminations made  twenty -six  to  forty-eight  hours  later 
showed  only  the  presence  of  intestinal  bacteria. 

Oanorrhaal  Pej^Uniitis. — The  occurrence  of  an  acute 
general  peritonitis  caused  by  the  Gonococrut  is  now  firm- 
ly established,  and  the  condition  is  probably  not  infre- 
quent in  women  affected  with  gonoiTho^a  of  the  internal 
genitals.  Wertheim  in  opposition  to  Bumm  was  the  first 
to  maintain  that  gonococci  may  multiply  within  the  peri- 
toneal cavity  and  excite  there  an  inflammation  which  may 
spread  over  the  entire  peritoneum.  An  increasing  num- 
ber of  such  cases  is  being  repoiled.  The  view  of  Bumm 
and  others,  that  the  Qonococ^uB  finds  no  favorable  soil 
upon  serous  surfaces,  and  that  its  growth  upon  the  peri- 
toneum is  slight  and  localized  has  been  completely  over- 
thrown by  recently  reported  cases.  The  inaction  of  the 
peritoneum  with  the  Gonoeoectis  occurs  chiefly  in  women, 
although  cases  of  gonorrhceal  peritonitis  in  men  have 
been  reported  by  Jadassohn,  Horowitz,  von  Zeissl,  and 
others.  In  the  female  the  infection  usually  proceids 
from  the  tubes.  In  the  case  of  an  infection  of  the  woman 
with  very  virulent  gonococci  there  may  develop  suddenly 
a  most  severe  general  peritonitis.  The  passage  into  the 
peritoneal  cavity,  from  the  mouth  of  the  tube,  of  pus  rich 
in  gonococci  always  excites  a  general  peritonitis ;  if  the 
flow  is  small,  and  if  but  few  gonococci  are  present  in  the 
pus.  or  if  these  are  reduced  in  virulence  a  local  peritonitis 
is  usually  set  up.  Oonococcic  peritonitis  is  relativelj^ 
more  fre<^uently  a  complication  of  gonorrhceal  vaginitis 
and  vulvitis  in  young  girls.  Such  cases  are  unfortunate- 
ly not  rare  in  some  of  our  large  cities.  The  belief  held 
by  certain  of  the  lower  classes  that  gonorrhoea  in  the 
adult  may  be  cured  by  rubbing  the  male  organ  over  the 
external  genitals  of  young  gins  is  probably  responsible 
for  some  of  these  cases.  The  peritoneal  affection  ma^y^ 
appear  as  a  mild  or  severe  acute  general  peritonitis,  or  it 
may  run  a  latent  course  as  a  chronic  inflammation.  The 
prognosis  in  these  cases  is  always  serious.  Recovery 
may  be  followed  by  sterility. 

FATnoLOOT. — The  pathological  changes  found  in  the 
peritoneum  in  inflammation  of  this  membrane  are  essen- 
tially the  same  as  those  occurring  in  inflammatory  proc- 
esses of  the  pleura  and  pericardium.  According  to  the 
duration  of  the  inflammation  there  may  be  distinguished 
an  acute,  subdcttte,  or  chronic  peritonitis.  Accoi^ing  to 
the  extent  of  the  membrane  involved  a  peritonitis  may  be 
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local  or  eircunMcribed,  general  or  diffuee.  A  localizatioD 
of  the  inflammation  in  the  pelvis  is  generally  spoken  of 
as  a  pelvic  peritonitis,  in  the  neighborhood  of  the  appen- 
dix as  peri-appendiceal,  over  the  spleen  and  liver  as  peri- 
epienitief  periJiepatitie,  etc.  Acconiin^  to  the  nature  of 
the  exudate  there  may  be  distinguished  a  aerotis,  fibrinous, 
purulent,  hemorrhfigic,  and  a  putrid  or  gangrenous  peri- 
tonitis. Besides  these  pure  types  a  vanety  of  combina- 
tions, such  as  sero-flbrinous,  sero-purulent,  flbrino-puru- 
lent,  sero-hemorrhagic,  etc.,  occur. 

Within  certain  limits  the  anatomical  picture  presented 
in  all  cases  of  peritonitis  is  essentially  the  same,  but  the 
appearances  seen  at  autopsy  or  operation  may  vary  great- 
ly according  to  the  chronicity,  severity,  and  extent  of  the 
inflammation,  the  amount  and  character  of  the  exudate, 
etc.  The  picture  of  a  severe  acute  general  peritonitis  is, 
however,  very  characteristic.  The  abdomen  is  distended 
and  tympanitic  over  the  dome  and  dull  over  the  flanks. 
When  the  cavity  is  opened  the  distended  coils  of  Intestine 
rise  up  through  the  opening,  and  an  escape  of  gas  may 
take  place,  even  in  non-perforatlve  peritonitis.  The 
serous  surfaces  are  cloudy,  in  slight  pases  having  the  ap- 
pearance of  glass  which  has  been  breathed  upon.  Both 
the  parietal  peritoneum  and  the  outer  surface  of  the  coils 
may  be  more  or  less  reddened,  iniected,  or  even  show 
ecchymoses.  When  the  coils  are  lifted  up  and  separated 
the  reddened  areas  appear  to  be  arranged  in  bands  alon^ 
the  intestine.  As  a  rule  these  reddened  bands  correspond 
to  the  spaces  between  the  coils  at  those  places  at  which 
the  sides  of  the  coils  do  not  touch.  The  vessels  of  the 
serosa  of  these  spaces  are  usually  markedly  hypencmic, 
while  at  those  points  at  which  the  coils  do  touch  the  ves- 
sels are  less  congested.  According  to  Wilks  and  Moxon 
these  spaces,  which  are  triangular  on  cross  section,  form 
a  system  of  communicating  tubes  through  which  the 
exudate  may  spread ;  and  because  of  the  lower  resistance 
over  these  free  surfaces  absorption  of  the  exudate  is  car- 
ried on  here  to  a  greater  extent  than  elsewhere  over  the 
peritoneal  surface.  The  loss  of  lustre  and  the  cloudiness 
x)f  the  serous  surfaces  are  due  partly  to  the  degeneration 
and  desquamation  of  the  endothelium,  and  partly  to  a 
layer  of  fibrin  which  is  deposited  over  the  surface.  The 
latter  may  vary  greatly  in  amount;  in  some  cases  the 
fibrin  film  may  be  so  thin  that  it  can  be  seen  only  as  a 
slight  cloudiness  when  examined  by  oblique  light,  or  it 
may  be  made  evident  by  rubbing  off  the  delicate  coating 
with  a  damp  cloth  or  by  scratching  the  serosa  with  the 
edge  of  the  knife.  In  other  cases  the  serosa  may  be  cov- 
ert with  a  thick,  grayish,  yellowish,  yellowish-gray  or 
reddish-gray  exudate  which  may  extend  over  the  coifs  in 
a  sheet,  or  in  strings  or  bands  of  varying  size,  or  appear 
as  flakes  scattered  over  the  dull,  lustreless  surface.  The 
flbrin  may  bind  the  coils  more  or  less  firmly  together;  in 
acute  cases  such  adhesions  are  easily  separated  by  the 
fingers,  but  in  older  cases  the  adhesions  become  organized 
to  a  greater  or  less  extent,  and  so  firm  that  they  cannot 
be  torn.  The  spleen  and  liver  ma}'  become  entirely  cov- 
ered by  fibrinous  sheets,  or  tags  and  fiakes  of  fibrin  may 
be  scattered  over  their  capsules.  The  amount  of  fibrin 
may  be  much  greater  in  some  parts  of  the  cavity  than  in 
others,  and  by  causing  adhesions  between  neighboring 
structures  may  shut  off  portions  of  the  cavity  and  confine 
the  fluid  exudate  to  certain  regions. 

Free  fluid  is  usually  present  in  the  dependent  portions 
of  the  cavity,  in  the  flanks,  pelvis,  and  the  pockets  be- 
tween the  coils.     The  amount  varies  greatly,  sometimes 
many   litres  (20-40)  causing  a  great  distention  of  the 
abdomen,  while  at  other  times  only  a  small  amount  is 
present.     The  fluid  is  always  more  or  less  cloudy  or 
opaque,  but  varies  in  character  according  to  the  nature 
of  the  exudate,  the  character  of  the  infection,  the  occur- 
rence of  perforation,  etc.     It  may  be  serous,  purulent, 
hemorrhagic,  fibrinous,  putrid,  etc.    In  the  great  major 
ity  of  cases    it    is  fibrino-purulent,   a    pure    purulent 
character  rarely  occurring,  although  a  purulent  charao 
ter  usually  predominates.     Rarely  is  it  serous  or  scro 
purulent.     It  is  very  often  putrid  (perforative  peritonitis), 
and    is  then  sanious,   greenish,   or  grayish,   having  a 


gangrenous  odor,  and  may  contain  gas  bubbles.  Except 
in  the  case  of  tuberculosis  or  carcmoma  a  hemorrhai^ 
exudate  is  very  rare.  The  distribution  of  the  exudate  ib 
generally  very  irregular  owing  to  fibrinous  adhesions.  It 
usually  collects  in  greatest  amounts  in  the  pelvis,  flanks, 
splenic  and  hepatic  regions,  and  in  the  deeper  parts  of 
the  two  hypochondriac  regions.  It  often  becomes  encap- 
sulated by  fibrinous  adhesions  between  the  coils  them- 
selves, or  between  these  and  the  abdominal  wall  or  some 
one  of  the  abdominal  organs.  The  omentum  often  plays 
an  important  part  in  the  encapsulation  of  exudates  of 
small  size  in  the  appendix  region  and  in  the  neighbor- 
hood of  perforating  ulcers  of  the  intestine.  Large  collec- 
tions of  exudate  are  often  found  between  the  liver  and 
the  diaphragm;  when  of  a  purulent  character  and  encap- 
sulated from  the  other  portions  of  the  cavity  the  con- 
dition is  often  spoken  of  as  a  eubdiaphragmatie  abscess. 
Qt^sA  is  particularly  likely  to  collect  in  this  region.  In 
some  cases  the  liver  may  be  pressed  tightly  against  the 
diaphragm,  its  diaphragmatic  surface  mittened  and  dry. 
The  exudate  often  follows  along  the  tubular  8i>aces  be- 
tween the  coils,  so  that  the  exudate  from  a  pelvic  peri- 
tonitis may  pass  under  the  lower  coils  of  the  ileum  into 
the  ciecal  region  and  upwai'd  along  the  ascending  colon 
to  the  right  hypochondrium,  then  along  the  lesser  curva- 
ture of  the  stomach  to  the  cardiac  end.  In  these  regions 
the  exudate  may  collect  in  large  amounts,  while  else- 
where in  the  cavity  there  may  be  scarcely  a  trace  of  peri- 
tonitis. Not  infrequently  the  exudate  may  become 
completely  shut  off  from  the  cavity  by  fibrinous  adhe- 
sions, which,  becoming  organized,  finally  form  a  fibrous 
connective-tissue  capsule  enclosing  the  exudate,  which  is 
either  absorbed,  organized,  or  undergoes  inspissation  or 
calcification.  As  mentioned  above,  the  omentum  plays 
an  important  rdle  in  such  encansulations,  which  are  most 
often  seen  in  the  neighborhood  of  the  appendix  and  the 
female  pelvic  organs.  In  the  case  of  a  perforative  peri- 
tonitis the  exudate  may  contain,  in  addition  to  the  purely 
infiammatory  products,  also  stomach  or  intestinal  con- 
tents, bile,  urine,  etc. 

In  the  more  severe  cases  the  entire  intestinal  wall  may 
be  involved,  becoming  swollen,  ocdematous,  and  easily 
torn.  Even  in  the  light  cases  the  subserosa  is  oedema- 
tously  swollen  and  may  be  easily  stripped  off  from  the 
muscularis.  The  muscle  coats  may  be  completely  para- 
lyzed ;  hence  the  occurrence  of  marked  tympanites,  gen- 
eral or  local.  On  opening  the  stomach  and  intestines  the 
mucosa  is  usually  found  to  be  pale,  swollen,  and  oedema- 
tous.  Likewise  the  superficial  portions  of  the  liver, 
spleen,  gall  bladder,  etc.,  are  a^dematous  and  swollen, 
often  appearing  as  if  macerated.  The  gall  bladder  and 
the  lower  edge  of  the  liver  in  particular  ma}'  show  an 
extreme  a?der!ia.  The  tissues  of  the  mesentery  are  swol- 
len, moist,  and  more  easily  torn  than  normally.  The 
mesenteric  and  retroperitoneal  glands  are  usually  pale, 
soft,  and  enlarged.  Even  the  muscles  of  the  abdominal 
wall  may  be  pale  and  a^dematous,  and  the  parietal  peri- 
toneum cau  be  easily  stripped  from  its  attachments.  The 
omentum  is  swollen,  injected,  and  cedematous.  It  is  very 
frequently  rolled  up  into  a  thick  mass,  but  in  the  case  of 
surgical  or  perforative  peritonitis  it  is  usually  more  or 
less  adherent  to  the  site  of  injury.  It  may  be  covered 
with  a  thick  layer  of  fibrin  and  may  aid  in  the  encapsula- 
tion of  the  exudate.  The  diaphragm  is  usually  puslud 
up  to  the  third  or  even  second  rib;  the  lungs  show  par- 
tial atelectasis,  particularly  the  lower  lobes ;  and  the  heart 
is  pushed  upward  and  more  or  less  to  one  side. 

Although  the  changes  just  described  apply  to  the  great 
niajorit}'  of  cases  of  peritonitis,  yet  the  limit  of  variation 
is  great,  in  so  far  as  the  appearances  presented  by  in- 
dividual cases  are  concerned.  A  pure  serous  peritonitis 
(jyeritojtiiix  S4:ros(t)\s  relatively  infrequent.  Some  fibrin 
is  almost  always  present,  so  that  the  exudate  should  be 
more  properly  termed  serofibrinous.  The  fluid  exudate 
is  yellowish,  slightly  cloudy,  and  contains  but  few  cells, 
but  fibrin  flakes  are  found  floating  in  it.  Over  the  peri- 
toneum there  is  usually  a  delicate  film  of  fibrin.  A  pure 
fibrinous  peritonitis  is  not  common  as  a  general  process. 
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It  is  often  seen  as  a  local  peritonitis.    The  serosa  is 

)udy,  dry  {peritonitis  sicca)  and  covered  with  sticky 

Tin. 

When  the  number  of  cells  in  the  exudate  is  so  great  as 

cause  a  turbidity,  the  peritonitis  may  bestyled^ru^< 

mtoniiis  purmenta),    A  pure  purulent  peritonitis  is 

0  rare,  the  character  of  the  exudate  being  usually  that 
a  fibrino'purvleni  inflammation.  The  coils  are  usually 
tened  together  by  masses  of  fibrin,  while  in  the  pockets 
ween  ihem  a  relatively  pure  purulent  exudate  is 
nd,  usually  in  large  amounts  (20-80  litres).  The  so- 
led peritonitis  ulcerosa  is  a  misnomer,  the  appearances 
ulceration  over  the  surfaces  of  the  abdominal  organs 

the  parietal  layer  of  the  peritoneum  being  due  to  a 
.  of  substance  through  erosion  and  pressure.  In  such 
's  the  purulent  exudate  may  perforate  into  the  stom- 
,  intestine,  ureter,  bladder,  uterus,  or  through  the 
)hragm  or  abdominal  wall  {secondary  perforatic^  peri- 
tin).  In  the  last-named  case  the  perforation  is  usually 
ted  at  the  navel.    This  event  happens  more  frequent- 

1  children  than  in  adults. 

I  the  case  of  putrid  peritonitis  the  exudate  has  a  foul 
-  and  is  irritating  to  the  skin  of  the  operator  or  prosec- 
In  color  it  varies  from  dirty -green  to  brownish. 
fibrin  of  the  exudate  and  the  serosa  itself  may  be 
vise  dark-colored.  Gas  may  be  present  in  the  cavity, 
the  odor  of  hydrogen  sulphide  is  often  very  pro- 
iced  even  when  no  perforation  has  occurred.  In  the 
of  a  perforation  of  stomach  or  intestine  food  remains 
ces  may  be  found  in  the  exudate.  Brownish  masses 
ilso  sometimes  present:  on  microscopical  examina- 
thcy  are  found  to  consist  of  colonies  of  bacteria, 
acute  h^morrhagie  peritonitis  is  rare.  It  is  usually 
iated  with  carcinoma  or  tuberculosis,  but  occurs 
in  morbus  maculosus  Werlhofii  and  in  scurvy, 
jgh  the  presence  of  hydrogen  sulphide  in  the  exu- 
tlic  blood  pigment  may  become  converted  into  a 
<gen -sulphide  compound,  giving  a  gray  or  slate 
t  o  the  ex udate  and  serosa  ( pseudomekinosis).  Fried- 
has  described  an  especial  form  of  hemorrhagic  peri- 
\  under  the  name  of  hoTnatonia  peritonei.  In  such 
tJje  peritoneal  surface  is  covered  with  layers  of 
clot  which  are  becoming  organized,  the  condition 
analogous  to  the  subduml  hsmatoma. 
t/m/iertded  peritofiitis preseuia  practically  the  same 
ranees  as  the  general  form,  except  in  being  localized 
rh  the  rapid  formation  of  firm  adhesions  which  pre- 
tic?  inflammation  from  spreading  {peritonitis  adhcs- 
These  adhesions  may  quickly  become  organized, 
iscribed  peritonitis  occurs  most  often  as  a 
)li litis  (peri-appendiceal)  dependent  upon  per- 
u  of  the  appendix,  and  as  a  pelvic  peritonitis 
>-pr'ritonitis)  due  to  diseased  conditions  of  the  ute- 
\  its  appendages.  It  may  be  caused  also  by  per- 
e  processes  (ulcer,  new  growths,  etc.)  of  stomach, 
le,  ^h11  bladder,  etc.,  by  splenic  infarction,  hepatic 
,  and  other  local  inflammations  of  the  intraperi- 
)r;crans.  The  so-called  subdiaphragmatic  abscess 
rupsulated  purulent  peritonitis.  Similar  encysted 
)ns  of  exudate  may  be  found  in  any  part  of  the 
111  cavity,  but  are  more  frequent  in  the  regions 
Gotiocoocic  peritonitis  is  usually  circumscribed 
el  vis.  The  part  which  the  omentum  plays  in  the 
la r ion  of  a  local  peritonitis  has  been  mentioned 
TJ] rough  its  aid  many  cases  of  perforation  peri- 
fjarticularly  in  the  case  of  the  appendix,  are 
fi  to  a  narrow  area.  The  frequency  with  which 
ndbesions  are  formed  about  the  appendix,  tubes, 
iii;L»:  ulcers,  new  growths,  etc.,  is  evidence  of  its 
•at  8t*rvice  in  limiting  peritonitis. 
frutioHSi, — ^The  comjilications  of  acute  peritonitis 
y  aud  important.  Perforation  of  the  peritoneal 
into  some  viscus  or  through  the  abdominal  walls 
I  mentioned.  Occasionally  the  pus  may  break 
into  two  neighboring  coils  of  intestine  at  the 
lo.  juriving  rise  to  ih^  90  caWG^  fistuUB  bimvcosa. 
iiiorrha^c  may  follow  perforation  into  an  ab- 
I  »li>i>(]- vessel.    Metastasis  may  occur  and  a  gen- 


eral pyeemiamay  result.  It  is  not  uncommon  in  the  case 
of  a  severe  acute  general  peritonitis  to  find  at  autopsy  a 
beginning  pleuritTs,  pericarditis,  or  meningitis.  Some- 
times all  the  serous  membranes  may  be  equally  involved 
(panserositis).  Such  pathological  findings  are  seen  most 
frequently  in  puerperal  peritonitis. 

Microscopical  Appearances. — Sections  through  an  acute- 
ly inflamed  peritoneum  present  changes  which  are  anal- 
ogous to  those  of  inflanunations  of  other  serous  mem- 
branes. The  surface  of  the  membrane  is  covered  with  a 
more  or  less  thick  layer  of  fibrin  containing  a  varying 
number  of  leucocytes.  The  latter  usually  wiow  karyor- 
rhexis,  the  diffusion  of  the  chromatin  throughout  the 
fibrin  causing  the  latter  to  stain  bluish.  Beneath  the 
exudate  the  endothelium  is  degenerated,  necrotic,  or  des- 
quamated. The  connective  tissue  of  the  basement  mem- 
brane is  oedematous  and  infiltrated  with  leucocytes.  The 
lymphatics  are  greatly  dilated  and  contain  fibrin  and 
large  numbers  of  leucocvtes.  The  blood-vessels  are  also 
greatlv  congested  and  filled  with  leucocytes.  The  endo- 
thelial cells  of  both  lymph-  and  blood-vessels  are  usually 
somewhat  swollen.  Scattered  hemorrhages  of  small  size 
may  also  be  found.  The  subserosa  is  usually  actively 
involved,  the  connective  tissue  being  oedematous  and  in- 
filtrated with  leucocytes;  the  vessels  are  congested  and 
small  hemorrhages  may  occur.  Fibrin  threads  may  be 
found  in  the  intercellular  spaces  of  both  serosa  and  sub- 
serosa. The  muscularis  is  involved  to  a  much  less  ex- 
tent. Its  vessels  are  congested  and  the  intermuscular 
connective  tissue  is  more  or  less  oedematous  and  contains 
an  increased  number  of  leucocytes.  In  severe  cases  the 
nerve  cells  of  the  intestinal  wall  may  present  various 
changes,  such  as  vacuolation,  hydropic  degeneration, 
chromatolysis,  etc.  In  the  later  stages  of  the  inflamma- 
tion evidences  of  proliferation  are  found  in  the  endothe- 
lial cells  of  the  blood-  and  lymph- vessels  and  in  the 
connective-tissue  cells  of  the  serosa  and  subserosa.  fi- 
broblasts wander  out  into  the  fibrin  of  the  exudate  and 
a  new  formation  of  capillaries  takes  place.  Even  in  at- 
tacks of  peritonitis  lasting  but  five  to  seven  days  the 
organization  of  the  exudate  may  have  advanced  consider- 
ably. In  the  further  progress  of  the  disease  connective- 
tissue  adhesions  and  false  membranes  may  be  formed,  or 
marked  thickenings  of  the  peritoneal  surfaces  may  result. 
Should  complete  healing  take  place  the  newly  formed 
connective  tissue  becomes  scar-like  and  hyaline,  and 
marked  retractions  of  the  omentum  and  mesentery  may 
be  caused.  The  remains  of  old  organized  fibrinous  exu- 
dates are  most  frequently  seen  in  the  form  of  tendinous 
patches  or  small  pearly  nodules  over  the  surface  of  the 
spleen,  liver,  or  intestine.  Extensive  thickening  of  the 
pelvic  peritoneum  may  result  from  the  healing  of  cir- 
cumscribed peritonitis  in  this  region.  During  the  stage 
of  active  fibroblastic  proliferation  such  a  large  mass  of 
granulation  tissue  may  be  formed  that  in  the  case  of  a 
circumscribed  peri-appendiceal  peritonitis  a  tumor  may 
be  produced  which  may  be  mistaken  clinically  for  a  ma- 
lignant neoplasm,  and  even  when  examined  microscopi- 
cally might  be  mistaken  for  a  sarcoma.  Such  tumor-like 
masses  may  also  be  found  in  the  omentum.  Should  heal- 
ing take  place  the  tumor  may  gradually  contract  and 
finally  entirely  disappear  ("  disappearing  tumor  ").  The 
presence  of  exudate  not  yet  organized,  the  large  number 
of  polymorphonuclear  leucocytes  showing  karyorrhexis, 
the  hypertrophic  character  of  the  endothelium  of  the 
numerous  capillaries,  the  presence  of  many  plasma  cells 
and  phagocytes,  the  development  in  areas  of  a  fibrous 
intercellular  substance,  etc.,  are  among  the  points  to  be 
considered  in  making  a  microscopical  diagnosis  of  tissue 
removed  from  such  tumor-like  formations. 

Subacute  Peritonitis. — In  cases  running  a  slower  course 
the  amount  of  exudate  is  usually  less  than  in  the  acute 
forms,  although  in  some  cases  in  which  it  is  more  serous 
in  character  the  amount  may  be  very  large.  The  adhe- 
sions are  firmer,  organization  having  progressed  to  a 
greater  extent.  The  serosa  is  thickened,  roughened,  and 
wholly  lustreless,  and  is  often  grayish  or  shite-colored. 
The  injection  of  the  blood-vessels  is  much  less,  and  there 
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is  also  less  oedema  of  the  subserosa.  Exacerbations, 
which  are  very  likely  to  occur,  give  the  appearances  of 
an  acute  inflammation.  Microscopically  the  exudate 
covering  the  serosa  is  found  to  be  partly  organized,  and 
there  is  a  fibroblastic  increase  of  tissue.  The  cells  of  the 
exudate  may  show  fatty  or  hydropic  degeneration. 

Chronic  Peritonitis. — Chronic  peritonitis  mav  follow 
an  acute  process  or  it  may  develop  insidiously.  The 
changes  seen  in  chronic  peritonitis  are  essentially  the 
same  as  in  the  acute  process,  the  chief  difference  being 
in  the  more  advanced  organization  of  the  exudate  with 
resulting  firm  adhesions  and  formation  of  false  mem- 
branes, tendinous  patches,  etc.  When  numerous  adhe- 
sions are  formed  the  condition  is  termed  peritonitis 
chronica  adJicBsiva.  The  capsule  of  the  liver  and  spleen 
may  be  greatly  thickened  and  hyaline  (chronic  perihepa- 
titis, chronic  perisplenitis).  Scar-like  thickenings  and 
retractions  of  the  omentum  and  mesentery  may  be  found 
{peritonitis  chronica  retrahens),  and  in  the  former  there 
may  be  produced  tumor-like  masses  of  granulation  tissue. 
It  is  usually  rolled  up  above  the  level  of  the  umbilicus. 
Marked  deformities  of  the  intestine  and  intraperitoneal 
organs  may  be  produced  by  the  contraction  of  the  new- 
formed  connective  tissue  ( peritonitis  deformans).  Partial 
or  complete  stenosis  of  the  intestine,  common  duct,  ure- 
ters, tubes,  etc.,  may  result  from  the  contraction  or  pull 
of  band -like  adhesions.  Incarceration  of  portions  of  the 
intestinal  coils  in  hernia-like  sacs  formed  by  adhesions 
may  also  occur.  Inasmuch  as  exacerbations  are  not  in- 
frequently seen  in  chronic  peritonitis  the  picture  of  a 
recent  exudation  may  be  added  to  that  of  an  older  proc- 
ess. The  hxmnatoma  peritonei  of  Friedreich  mentioned 
above  is  associated  particularly  with  a  rare  form  of 
chronic  hemorrhagic  peritonitis.  Chronic  peritonitis  may 
be  local  or  general ;  the  former  is  the  more  common.  The 
inflammation  may  be  dry,  or  a  sero-fibrinous  exudate  may 
be  present;  less  frequently  the  exudate  is  hemorrhagic  or 
purulent. 

Local  chronic  peritonitis  is  seen  most  often  in  the 
hepatic  region  (cirrhosis,  gall-stones,  syphilis,  etc.),  in 
the  splenic  region  (perisplenitis),  and  in  the  pelvis  of  the 
female.  In  prostitutes  a  local  chronic  pelveo-peritonitis 
is  nearly  always  present  in  the  form  of  adhesions.  The 
appendix  region,  the  neighborhood  of  gastric  and  intes- 
tinal ulcers,  hernial  sacs,  etc.,  are  also  frequent  seats  of 
chronic  peritonitis. 

Attention  has  recently  been  directed  to  the  condition 
designated  ^chronic  multiple  serositis"  or  ^multiple  pro- 
gressive hyaloserositis  "  which  is  characterized  by  a  slow- 
ly progressive  hyperplasia  of  the  serous  membranes  with 
secondary  hyaline  changes.  In  the  case  of  the  perito- 
neum the  condition  is  usually  most  marked  over  the  cap- 
sule of  the  liver  or  spleen  (chronic  perihepatitis,  chronic 
perisplenitis).  The  thickened  and  hyaline  capsule. pre- 
sents an  appearance  resembling  the  icing  of  a  cake 
(**  Zuckergussleber  "  of  Curschmann,  **  iced  liver  ").  An 
obliterative  pericarditis  or  pleuritis  may  or  may  not  be 
coincident  with  the  peritoneal  condition.  The  capsules 
of  the  liver  and  spleen  may  be  involved  at  the  same  time 
or  either  one  may  alone  show  the  change,  or  the  con- 
dition may  be  diffuse  throughout  the  entire  extent  of  the 
peritoneum,  or  it  may  occur  as  a  part  of  a  multiple  affec- 
tion of  the  serous  membranes.  When  affecting  chiefly 
the  liver  capsule  the  condition  may  be  the  result  of  a 
local  chronic  peritonitis,  an  acute  or  subacute  hepatitis, 
chronic  mediastinopericarditis,  or  a  chronic  obliterative 
pleuritis.  It  may  also  be  a  part  of  a  Glissonian  cirrhosis, 
perhaps  associated  with  syphilis  or  tuberculosis.  The 
affection  of  the  splenic  capsule  is  usually  the  result  of  a 
local  chronic  peritonitis,  or  is  associated  with  syphilis 
or  tuberculosis.  Chronic  hyaloserositis  is  essentially  a 
hyperplastic  inflammation,  and  is  probably  due  to  an  in- 
fection with  micro-organisms  of  a  low  virulence.  In  the 
majority  of  cases  it  is  probably  tuberculous.  Micro- 
scopically the  thickened  splenic  ox  hepatic  capsule  con- 
sists of  laminated  hyaline  connective  tissue,  usually  poor 
in  cells,  but  occasionally  containing  groups  of  leucocytes 
or  areas  of  unorganized  fibrin.    In  some  cases,  at  least,  the 


organization  of  a  fibrinous  exudate  with  subsequent  hya- 
line change  of  the  new  connective  tissue  plays  an  impor- 
tant, if  not  the  chief,  part  in  the  production  of  the  con- 
dition. 

Peritonitis  Carcinomatosa, — Scirrhous  carcinoma  of  the 
stomach  or  gall  bladder  may  give  rise  to  secondaries  scat- 
tered diffusely  throughout  the  peritoneum.  The  mem- 
brane at  the  same  time  presents  the  appearance  of  a 
chronic  hyaloperitonitis,  the  entire  serosa,  intestinal  and 
parietal,  as  well  as  the  hepatic  and  splenic  capsules,  being 
greatly  thickened,  dense,  and  hyaline.  Such  a  condition 
may  very  easily  be  mistaken  for  a  simple  chronic  perito- 
nitis, inasmuch  as  appearances  suggesting  malignancy 
may  not  be  visible  to  the  naked  eye.  The  diagnosis  in 
some  cases  can  be  made  only  on  microscopical  examina- 
tion, since  the  primary  growth  may  consist  only  of  a 
dense  thickening  of  the  pyloric  end  of  the  stomach  or  of 
the  gall-bladder  wall  and  may  not  be  recognized  from  the 
gross  appearances.  Microscopically  the  hyaline  connec- 
tive tissue  of  the  thickened  peritoneum  is  seen  to  contain 
small  nests  and  cords  of  epithelial  ceUs,  corresponding  to 
those  of  the  carcinomatous  infiltration  at  the  primary  seat 
It  is  well  to  bear  in  mind  the  fact  that  the  mesenteric  and 
retroperitoneal  lymph  glands  may  contain  large  nests  of 
cancer  cells,  so  that  the  diagnosis  of  scirrhous  carcinoma 
may  be  more  easily^  arrived  at  by  the  examination  of  these 
glands.  The  peritoneal  condition  may  therefore  be  re- 
garded as  of  the  nature  of  a  diffuse  carcinomatosis  with 
secondary  inflammatory  changes.  More  or  less  fibrinous 
exudate  may  be  present  over  the  surface  of  the  thickened 
membrane,  and  some  free  fluid  may  be  present  in  the 
cavity. 

Ea^rimental  Peritonitis.— A  number  of  important  ex- 
perimental studies  of  peritonitis  have  been  carried  out  by 
different  observer^  particularly  with  reference  to  the  etio- 
logical factors  of  peritonitis.  The  part  played  by  va- 
rious bacteria  and  by  such  predisposing  factors  as  cnemi- 
cal  irritation.  cold,«tc.,  has  been  studi^  with  the  gain  of 
much  important  knowledge.  Other  writers  have  recently 
studied  the  character  of  the  cells  found  in  the  peritoneal 
exudate.  Beattie  has  made  experimental  investigations 
along  this  line.  After  the  injection  of  bacteria  into  the 
peritoneal  cavity  various  cells  appear  in  the  exudate. 
Polymorphonuclear  leucocytes  appear  in  great  numbers 
on  the  peritoneal  surface,  and  are  found  abundantly  in 
from  six  to  fifty-four  hours  after  the  injection.  In  fatal 
cases  they  increase  up  to  the  time  of  death  of  the  animal, 
but  in  non-fatal  cases  they  diminish  in  from  forty-eight 
to  sixty  hours.  They  act  as  the  chief  bacterial  phago- 
cytes. Mononuclear  phagocytes  are  also  found  at  all 
stages,  but  are  most  abundant  from  thirty -six  hours  on- 
ward. They  are  derived  from  the  endothelium  of  the 
serous  membrane,  of  blood-vessels,  lymph  vessels,  lymph 
spaces,  etc.  They  possess  amoeboid  motion,  and  are 
especially  phagocytic  to  other  cells,  but  may  also  take 
up  bacteria.  Great  numbers  of  these  cells  are  always 
found  on  the  omentum,  and  Beattie  regards  them  as  the 
most  important  cells  of  the  peritoneal  exudate.  The 
presence  of  lar^e  numbers  of  these  cells,  if  they  «ve 
evidences  of  active  function,  is  a  favorable  sign.  Since 
the  omentum  furnishes  large  numbers  of  the  mononuclear 
cells  in  peritonitis  this  organ  must  be  regarded  as  an  im- 
portant agent  in  protecting  the  body  from  infection  by 
way  of  the  peritoneum.  Both  the  polymorphonuclear 
and  mononuclear  phagocytes  are  destroyed  in  the  peri- 
toneal sac,  the  former  being  largely  ingested  by  the  lat- 
ter. In  the  case  of  peritonitis  associate  with  secondary 
carcinoma  of  the  peritoneum  tumor  cells  may  be  foun^ 
in  the  exudate  in  addition  to  the  polymorphonuclear  and 
mononuclear  pliagocytes.  As  a  rule  the  cancer  cells  can- 
not be  distinguished  from  the  latter;  but  if  numer- 
ous cell-division  figures  are  present,  especially  atypical 
forms,  it  is  very  likely  that  such  cells  come  from  a  new 
growth. 

Symptoms. — Acut^  General  Peritonitis, — Peritonitis  in 
the  great  majority  of  cases  being  a  secondary  disease  the 
symptoms  are  modified  to  a  greater  or  less  extent  bv 
the  original  trouble.    The  onset  in  particular  is  modified. 
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small  and  soft,  and  in  very  severe  cases  may  become  im- 
perceptible. 

The  number  of  respirations  is  increased,  80-40  per 
minute.  The  increased  rate  is  due  partly  to  the  fever» 
partly  to  the  high  position  of  the  diaphragm,  and  partly 
to  the  pain  attending  abdominal  breatiiing.  As  men- 
tioned above,  the  type  is  costal  and  the  breathing  super- 
ficial. The  cessation  of  movement  of  the  diaphragm  is 
regarded  as  a  bad  sign,  some  writers  considering  the 
prognosis  hopeful  as  long  as  an  inspiratory  excursion  of 
the  diaphragm  can  be  felt,  this  being  taken  as  a  sign  that 
the  peritonitis  is  not  wholly  diffuse. 

The  subjective  symptoms  are  chiefly  pain,  uncontrollable 
thirst,  shortness  of  breath,  and  anxiety. 

Percussion  gives  a  tympanitic  tone  over  the  distended 
intestine.  Dulness  over  the  dependent  portions  is  usuall v 
not  made  out  until  after  considerable  exudate  haa  col- 
lected. When  the  tympanit^es  is  very  marked  a  large 
amount  of  effusion  may  be  present  without  its  being 
detected  on  percussion.  A  change  of  level  of  the  dul- 
ness with  change  of  position  does  not  always  take  place ; 
the  adhesions  betweeu  the  coils  preventing  the  movement 
of  the  exudate.  Moreover,  there  is  usually  too  much 
pain  to  permit  of  a  careful  examination.  The  liver  dul- 
ness is  diminished,  the  upper  border  beine;  pushed  up- 
ward to  the  fifth  or  fourth  rib.  ThB  splenic  dulness 
cannot  usually  be  made  out.  The  heart  is  pushed 
upward,  the  aptK  beat  dislocated  upward  and  to  the  left. 
The  movements  of  the  heart  in  the  intercostal  spaces  are 
more  prominent  than  normal. 

Auscultation  of  the  abdomen  does  not  throw  much  light 
upon  the  condition.  Gurgling  and  splashing  sounds  may 
be  heard  in  the  intestines.  Occasionally  fnction  sounds 
may  be  heard,  but  these  are  not  so  common  as  in  pleuritis 
or  pericarditis.  In  pneumoperitonitis  splashing  sounds 
may  be  produced  by  shaking  the  patient.  The  heart 
sounds  may  have  a  metallic  resonance  in  the  case  of  ex- 
treme tympanites.  The  pulmonary  second  sound  is  usu- 
ally accentuated. 

The  urin^  is  usually  diminished  in  amount,  dark, 
strongly  acid,  of  high  specific  gravity,  and  sometimes 
contams  a  small  amount  of  albumin.  The  amount  of 
indican  present  may  be  much  greater  than  usual. 

Certain  writers  claim  that  there  is  a  local  increase  of 
temperature  in  the  abdominal  wall,  and  that  this  fact 
constitutes  an  important  diagnostic  factor.  The  normal 
temperature  of  the  surface  of  the  abdomen  is  about 
85.5"  C. 

In  the  case  of  pneumoperitonevm  due  to  perforation  or 
to  formation  of  £as  within  the  cavity  the  hei)atic  dulness 
is  obliterated.  The  liver  dulness  may,  however,  disap- 
pear when  there  is  no  gas  in  the  cavity;  but  if  the  pa- 
tient is  placed  upon  his  left  side  a  clear  percussion  tone 
will  be  heard  at  the  seventh  or  eighth  rib  in  the  right  axil- 
lary line  in  the  case  of  pneumoperitoneum.  In  other 
cases  dulness  will  be  found  at  this  region.  The  disap- 
pearance of  the  liver  dulness  anteriorly  when  pneumo- 
peritoneum does  not  exist  is  due  to  the  tilting  backward 
of  the  organ  and  the  presence  between  it  and  the  ab- 
dominal wall  of  a  loop  of  distended  intestine. 

The  course  of  an  acute  general  peritonitis  is  usuallv 
very  rapid.  The  most  severe  cases  may  terminate  fatal- 
ly within  thirty-six  to  forty-eight  hours,  while  the  aver- 
age case  usually  lasts  five  or  six  days.  Since  the  etio- 
logical factors  vary  so  greatly  no  absolute  statements 
can  be  made  regarding  the  clinical  course.  The  perito- 
nitis occurring  as  the  result  of  gastric  or  intestinal 
perforation  is  usually  quickly  fatal,  but  much  is  to  be 
hoped  from  the  surgical  treatment  of  these  cases.  Puer- 
peral septic  peritonitis  is  likewise  usually  fatal.  Pneu- 
mococcic  peritcmitis  is  also  likely  to  terminate  more  or 
less  quickly  in  the  death  of  the  patient.  The  peritonitis 
which  occurs  in  connection  with  arthritis,  as  well  as  in  all 
other  cases  in  which  the  exudate  is  serous  or  sero-fibrin- 
ous,  is  much  more  likely  to  end  in  recovery. 

In  the  fatal  cases  death  may  occur  suddenly  as  if  from 
shock;  or  in  the  case  of  extreme  tympanites  the  high 
position  of  the  diaphragm  may  cause  death  from  sutTo- 


cation.  In  some  cases  the  final  picture  is  that  of  a  gen- 
eral sepsis  or  pysmia.  In  the  great  majority  of  cases 
the  pulse  becomes  more  rapid,  the  vomiting  persists,  the 
bodily  powers  are  quickly  exhausted,  and  the  patient 
dies  with  symptoms  of  collapse.  In  such  cases  the  tem- 
perature usually  becomes  subnormal  as  the  end  ap- 
proaches. 

In  other  cases  of  less  frequent  occurrence  the  disease 
may  drag  itself  out  over  weeks  and  months,  assuming 
the  characteristics  of  a  subacute  or  chronic  process.  Va- 
rious complications  may  occur  during  such  a  prolonged 
course.  Rupture  of  the  exudate  into  the  gastro-intes- 
tinal  tract  or  through  the  abdominal  wall,  etc.,  is  most 
likely  to  occur  in  such  cases.  In  the  event  of  such  per- 
foration into  the  stomach,  pus  will  be  found  in  the  vomi- 
tus ;  when  into  the  intestine  the  pus  will  appear  in  the 
stools ;  when  into  the  urinary  tract  the  urine  will  show  a 
sediment  of  pus;  when  into  the  respiratory  tract  the 
sputum  will  be  abundant  and  purulent.  In  the  event  of 
a  rupture  through  the  abdominal  wall  redness,  swelling, 
and  oedema  will  first  appear  at  the  affected  spot,  the  skin 
becomes  thinned,  fluctuation  occurs,  and  pus  flnally 
seeps  through  small  fissures,  or  an  opening  of  large 
size  may  be  formed,  through  which  the  pus  may  be 
forced  in  streams  during  coughing,  etc.  The  navel  is 
the  most  common  seat  of  perforation.  In  some  cases  the 
pus  burrows  beneath  the  skin  for  some  distance  before  it 
finally  breaks  through.  In  other  cases  some  of  the  ex- 
udate may  be  absorbed  or  encapsulation  may  take  place. 
Exacerbations  are  frequent  and  death  may  take  place 
finally  from  general  marasmus.  General  dropsy,  bed- 
sores, albuminuria,  etc.,  characterize  the  course  of  such 
cases. 

In  the  mild  cases  of  general  peritonitis  following  labor, 
abortion,  or  menstruation  recovery  may  occur.  Even 
in  those  cases  in  which  the  disease  runs  a  rapid  and 
favorable  course  disturbances  of  the  digestive  tract  usu- 
ally develop,  and  the  patient  may  die  later  from  intestinal 
obstruction  caused  by  the  contraction  of  adhesions.  A 
favorable  prognosis  should  not  be  too  hastily  given  in 
such  cases.  Nevertheless,  complete  recovery  may  result 
after  a  year  or  longer,  even  in  very  severe  cases. 

Acute  Circumscribed  Peritonitis. — The  local  symptoms 
of  this  form  are  similar  to  those  of  the  general  process, 
but  are  more  limited.  The  vomiting  is  not  ao  severe  or 
so  persistent  as  in  the  general  inflammation.  Though 
the  general  weakness  is  marked  the  symptoms  of  collapse 
do  not  occur  to  the  same  extent  as  in  general  peritonitis. 
An  irregular  fever  is  usually  present,  running  a  course 
suggesting  that  of  a  pytemic  affection.  The  condition  is 
usually  very  chronic.  Many  patients  die  from  general 
debility.  Spontaneous  evacuation  of  the  encapsulated 
exudate  may  take  place  through  perforation  into  the 
gastrointestinal  tract,  pleura  and  lungs,  abdominal  wall, 
etc.  Should  the  perforation  take  place  into  the  remain- 
ing portion  of  the  peritoneal  cavity  the  peritonitis  may 
become  diffuse.  According  to  the  location  of  the  inflam- 
mation (perisplenitis,  perihepatitis,  perityphlitis,  peri- 
metritis, peripancreatitis,  perigastritis,  epiploitis,  mesen- 
teritis,  etc.)  various  symptoms  may  anse  through  the 
disturbance  of  function  of  the  affected  organ.  Pain  is 
usually  felt  in  the  affected  region.  The  physical  signs 
are  local  tumor,  dulness,  fluctuation,  peritoneal  friction, 
etc. 

Of  the  various  forms  of  acute  circumscribed  peritonitis 
the  condition  known  as  subphrenic  afjscess  deserves  espe- 
cial attention.  It  is  due  to  an  encapsulated  collection  of 
purulent  exudate  between  the  upper  surface  of  the  liver, 
stomach,  or  spleen,  and  the  diaphragm.  Owing  to  the 
paralysis  of  the  diaphragm  the  tumor  may  rise  high  into 
the  thorax  and  may  be  mistaken  for  a  pleural  effusion, 
especially  since  a  secondary  pleuritis  is  usually  present. 
Hepatic  abscess,  splenic  infarction,  splenic  abscess,  rupt- 
ure of  echinococcus  cysts,  and  gall  stones  are  the  more 
common  causes  of  the  condition,  but  it  is  not  a  rare  com- 
pliciition  of  perforating  appendicitis. 

Perforation  Peritonitis. — The  peritonitis  due  to  per- 
foration may  be  local  or  general.     It  may  run  a  very 
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cute  course,  but  when  circumscribed  is  more  likely  to 
e  chroDic.  In  the  case  of  the  sudden  perforation,  as, 
:)r  example,  of  the  stomach,  intestine,  cystic  tumor,  etc., 
je  patient  may  feel  a  sharp  tearing  sensation,  as  if 
)nu'tbiug  had  given  way  within  the  body.  The  sever- 
it  symptoms  of  collapse  may  immediately  result.  The 
)domen  may  be  contracted,  hard  as  a  board,  and  even 
aphoid.  The  slightest  touch  causes  extreme  pain. 
eaih  may  take  place  within  a  few  hours.  In  other 
ses  the  entrance  into  the  peritoneal  cavity  of  stomach 
ntents,  fsces,  bile,  etc.,  excites  a  general  peritonitis 
ith  symptoms  as  described  above.  In  the  case  of  per- 
mtion  of  the  gastro-intestinal  tract  gas  may  also  enter 
e  cavity,  and  the  picture  of  a  pneumoperitonitis  be 
L'sented.  The  liver  and  splenic  areas  of  diilness  are  ob- 
crated  unless  these  organs  have  become  attached  to  the 
tcrior  abdominal  wall  by  means  of  adhesions.  Sue- 
sHion  sounds  may  be  produced,  and  the  respiratory 
inds  may  acquire  an  amphoric  quality. 
f^t/erperai  Peritofiitis. — This  dreaded  complication  usu- 
r  appears  at  from  the  third  to  the  fifth  day  after  labor. 
ety  from  the  condition  is  usually  assumed  if  the 
man  reaches  the  end  of  the  second  week  without  its 
urrence.  The  pain  is  usually  much  less  intense  than 
(lie  other  forms  of  general  peritonitis,  and  the  tym- 
lites  more  marked.  Chills  occur  more  frequently  than 
3ther  forms  and  diarrhoea  is  almost  always  present, 
discharges  often  becoming  bloody  and  of  the  charac- 
of  a  dysentery.    The  vomiting  is  especially  obstinate. 

lochial  discharges  often  become  offensive.  The 
toneal  exudate  is  usually  more  abundant  and  more 
Li  lent  in  character  tlian  in  other  forms,  and  not  infre- 
Qtly  becomes  putrid.  The  mortality  is  great,  death 
ng  place  with  symptoms  of  general  sepsis  usually 
>ven  the  fifth  and  twelfth  days. 
fa  utile  PeritonitU, — Fte/a^  peritonitis  occurs  between 
seventh  and  ninth  months  of  intra-uterine  life. 
Iiilis  is  the  chief  etiological  factor.  Infection  of  the 
ilicus  may  lead  to  a  periU^nitU  neonatorum.  The 
ren  of  mothers  suffering  from  puerperal  sepsis  are 
'ially  likely  to  become  infected.  In  addition  to  the 
syniptoms  of  distention,  pain,  etc.,  there  is  usuallv 
ture  of  general  sepsis  or  pyemia.  The  condition  is 
««t  always  fatal.  A  peritonitis  may  also  develop  in 
ts  and  young  children  {peritonitii  tnfantium)  as  the 
I  of  syphilis,  or  of  infection  with  pyogenic  organ- 
the  pneumococcus,  gonococcus,  etc.  In  the  great 
rity  of  ca.ses  peritonitis  in  young  children  is  the  re- 
f  appendicitis.  In  peritonitis  which  occurs  in  younff 
the  possibility  of  a  gonococcic  infection  should 
s  be  borne  in  mind  and  the  genital  passages  ex- 
(1  for  the  existence  of  such  disease.  Non-gonococ- 
ulvo- vaginitis  rarely  spreads  to  the  peritoneum. 
n<»ooccic  peritonitis  is  more  common  in  girl  than 
i  infants.  The  infection  is  probiibly  through  the 
1  tract.  The  onset  is  usually  verv  sudden,  with 
linal  pain,  fever,  and  vomiting.  The  course  of  the 
on  is  very  similar  to  that  of  pneumonia,  the  active 
oms  subsiding  in  from  seven  to  ten  days,  but  the 
rn  romaius  distended,  and  later  the  presence  of  an 
.e  bccomea  manifest.  The  prognosis  in  the  cases  of 
1  infection  is  not  good,  but  when  the  inflammation 
ized  in  the  pelvis  it  is  more  favorable. 
/lic  PeritofiitU, — In  the  majority  of  cases  chronic 

peritonitis  is  the  sequela  of  an  acute  inflamma- 
1  though  such  an  occurrence  is  relatively  rare. 
f  no  sharp  line  can  be  drawn  between  the  two; 
iptomsof  an  intense  acute  process  gradually  abate 
L»  replaced  by  those  of  a  chronic  type.  In  some 
le  chronic  inflammation  develops  as  the  sequela  of 
•er  of  acute  attacks;  in  others  the  onset  is  slow 
idiou.s.  The  pain,  abdominal  tenderness,  and  dis- 
Are  n«2ver  so  marked  as  in  the  acute  cases.  The 
f  »n   i«4  usually  moderate  and  often  asymmetrical, 

<*oils  of  intestine  l)eing  especially  prominent, 
rics  the  abdomen  is  flat  or  even  scaphoid,  the  walls 
1  and  board-like.  On  i)alpation  the  thickening 
omentum  and  mesentery,* as  well  as  the  fibrous 


adhesions  between  the  coils,  mav  be  made  out  as  tumor- 
like masses  or  as  uneven  prominences.  When  an  effu 
sion  is  present  palpation  may  be  negative.  A  friction 
rub  may  occasionally  be  felt.  In  some  cases  the  abdo- 
men mav  be  so  tense  that  nothing  can  be  felt  through  it. 
Cases  of  chronic  peritonitis,  not  due  to  tuberculosis  or 
complicated  with  other  conditions,  do  not  usually  show 
much  exudation.  The  course  is  very  protracted.  Re- 
covery may  follow  the  absorption  and  organization  of 
the  exudate,  or  its  escape  by  perforation  from  the  cavitv. 
Death  usually  results  from  general  marasmus.  The 
healing  of  the  inflammation  may  be  followed  later  bv 
stenosis  and  intestinal  obstruction,  which  may  result 
fatally.  Occlusions  of  the  common  duct  by  the  contrac- 
tion of  adhesions  may  cause  a  chronic  obstructive  Jaun- 
dice. 

A  peculiar  form  of  chronic  serous  peritonitis  occurs  in 
children,  appearing  under  the  form  of  a  chronic  ascites. 
It  occurs  most  frequently  between  the  ages  of  two  and 
ten,  and  in  girls  at  the  age  of  puberty.  The  abdomen  is 
distended  by  the  exudate,  which  is  usually  quite  abun- 
dant, serous  in  character,  and  freely  movable.  The 
affected  children  are  anaemic,  more  or  less  weak,  but  do 
not  lose  much  in  weight  and  do  not  suffer  pain.  The 
lower  extremities  may  become  oedematous.  The  exudate 
may  apparently  entirely  disappear  and  then  return.  The 
course  may  last  many  months  and  may  terminate  in  com- 
plete recovery.  The  exact  nature  of  the  affection  is  un- 
known. Trauma,  inflammation  of  the  gastro-intestinal 
tract,  lymph  glands,  and  genital  tract,  etc.,  have  been 
adduced  as  etiological  factors.  It  is  possible  that  the 
condition  represents  an  infection  of  the  peritoneum  with 
tubercle  bacilli  of  low  virulence.  In  the  fatal  cases  death 
results  from  an  increasing  marasmus. 

Tuberculosis  of  the  Pekitoxeum.— Tuberculous 
disease  of  the  peritoneum  is  of  especial  interest  because 
of  its  peculiar  clinical  course  and  the  fact  that  the  con- 
dition may  undergo  spontaneous  healing  after  lapa- 
rotomy. A  distinction  is  drawn  by  some  writers  be- 
tween pure  tuberculosis  of  the  peritoneum  and  a 
tuberculous  peritonitis;  but  such  a  distinction,  while 
based  upon  pathological  grounds,  has  but  little  practical 
value,  the  first  condition  rarely  presenting  clinical  signs. 

Simple  tuberculosis  of  the  peritoneum  without  accom- 
panying inflammation  or  exudation  is  usually  secondary 
to  an  acute  miliary  or  chronic  pulmonary  tuberculosis. 
It  may  be  secondary  also  to  tuberculosis  of  the  bronchial 
or  subperitoneal  lymph  glands,  gsnito-urinary  tubercu- 
losis, tuberculosis  of  the  pleura,  adrenal  bodies,  etc.  In 
the  great  majority  of  cases  the  infection  of  the  perito- 
neum proceeds  from  tuberculous  ulcers  of  the  int^estine  or 
caseating  mesenteric  glands.  In  rare  cases  it  may  be 
primarv.  Small  grayish  tubercles  are  found  scattered 
over  the  peritoneum.  On  microscopical  examination 
they  consist  of  epithelioid  cells  and  numerous  giant  cells 
containing  tubercle  bacilli.  Caseating  centres  may  be 
seen  in  the  larger  ones ;  but  inflammatory  changes  in  the 
neighboring  peritoneum  are  usually  wanting.  The  tu- 
bercles are  almost  always  more  numerous  in  the  omen- 
tum. When  very  small  the  tubercles  may  not  be  recog- 
nized at  operation  or  autopsy;  the  larger  ones  are 
recognized  by  their  grayish  color  and  yellowish  centres. 
Though  often  verv  numerous  the  tubercles  are  usually 
circumscribed.  There  are  no  symptoms,  the  condition 
usually  being  discovered  at  autopsy,  or  in  the  event  of  a 
laparotomy. 

TtihercuUxui peritonitis — tuberculosis  with  inflammation 
and  exudation — exists  in  a  great  variety  of  forms  which 
have  been  variously  classified  by  different  authors.  The 
most  common  forms  are :  acute  miliary  tuberculosis  with 
sero-fibrinous  or  sero-hemorrhagic  exudation;  chronic 
tu/tereulous  ascites  with  small  tul^rcles  which  show  little 
caseation ;  chronic  fibro-caseous  tuberculous  peritonitis  with 
purulent  or  fibrino-purulent  exudate;  chronic  hyperplas- 
tic tuberctUous  peritonitis;  dironic  fibroid  tuberculosis  with 
little  or  no  exudation,  the  serous  surfaces  being  fastened 
together  by  adhesions. 

The  appearances  at  autopsy  or  operation  may  vary 
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greatly.  In  the  majority  of  cases  two  types  predomi- 
nate: the  adhmve  form  and  that  with  free  fluid  exudate. 
The  former  is  the  more  common.  The  coils  and  the 
abdominal  organs  aie  matted  together  and  to  the  parietal 
peritoneum  by  numerous  firm  adhesions,  in  which  there 
are  found  numerous  tubercles  or  caseous  masses.  The 
spaces  between  the  adhesions  are  filled  with  a  purulent, 
fibrino-purulent,  or  hemorrhagic  exudate,  or,  if  perfora- 
tion into  the  bowel  has  occurred,  with  exudate  contain- 
ing faecal  material.  Such  perforation  is  not  uncommon 
and  faecal  fistulae  may  be  formed.  The  adhesions  be- 
tween the  liver  and  spleen  and  the  diaphragm  are  usually 
very  firm.  The  omentum  is  thickened  and  rolled  up,  and 
its  boundaries  are  lost  in  the  general  adhesions.  In  many 
cases  it  is  almost  impossible  to  orient  the  abdominal 
organs,  everything  being  so  densely  bound  together  bv 
adhesions,  all  free  surfaces  being  covered  with  a  thick 
yellowish  or  grayish  layer  of  fibrino-purulent  exudate. 
In  the  second  type  the  peritoneal  surface  is  covered  or 
strewn  with  numerous  tubercles  which  are  more  or  less 
confluent.  Caseation  is  usually  advanced  to  a  greater  or 
less  extent.  In  the  later  stages  the  entire  peritoneum 
becomes  covered  with  a  layer  of  tuberculous  granulation 
tissue  containing  caseous  centres.  Adhesions  are  not 
numerous  and  the  peritoneal  cavity  contains  a  large 
amount  of  serous  or  sero-fibrinous  exudate. 

In  the  chronic  fibroid  form  the  peritoneum  is  thickened 
and  hyaline;  adhesions  are  numerous,  but  there  is  little 
or  no  fluid  exudate.  The  surface  of  the  thickened  peri- 
toneum is  usually  covered  with  a  fibrinous  layer.  Cir- 
cumscribed tubercles  may  be  entirely  absent,  likewise 
caseation.  The  spleen  and  liver  may  be  covered  with  a 
thick  hyaline  layer,  the  appearances  in  general  resem- 
bling those  of  hyaloserositis,  as  mentioned  above,  or  the 
condition  may  be  mistaken  for  scirrhous  carcinoma.  On 
microscopical  examination  tubercles  are  found  embedded 
in  the  masses  of  fibroid  tissue.  These  usually  contain 
but  few  bacilli.  In  the  chronic  fibro-caseous  form  large 
caseating  masses  may  be  found  in  the  adhesions  or  in  the 
peritoneal  surface.  The  chronic  hyperplastic  form  is 
characterized  by  the  formation  of  tumor-like  masses  of 
tuberculous  granulation  tissue.  The  mesentery  may  be- 
come enormously  thickened,  and  the  condition  may  be 
mistaken  for  a  new  growth.  A  hyperplastic  tubercu- 
losis of  the  intestinal  wall  is  usually  found  in  association 
with  such  cases.  Such  tumor-like  masses  are  encoun- 
tered most  frequently  in  the  right  iliac  region.  Tuber- 
culous tumor- like  masses  may  also  be  found  in  the  omen- 
tum. 

Tuberculous  peritonitis  occurs  at  all  ages,  but  is  most 
common  in  middle  adult  life.  The  majority  of  cases  ap- 
pear to  occur  in  females,  although  many  statistics  show 
a  majority  of  males  affected.  Children  are  not  infre- 
quently affected.  According  to  Osier  the  condition,  in 
America,  is  more  frequently  round  in  negroes  than  in  the 
white  race.  In  the  female,  tuberculous  peritonitis  is 
more  frequently  associated  with  tuberculosis  of  the  tubes ; 
in  children  the  infection  usually  comes  from  the  intes- 
tines. The  condition  not  infrequently  occurs  as  a  termi- 
nal infection  in  hepatic  cirrhosis. 

The  symptoms  of  tuberculous  peritonitis  vary  greatly. 
The  condition  may  be  entirely  latent,  and  discovered  only 
by  accident.  In  other  cases  the  symptoms  may  be  so 
severe  as  to  suggest  intestinal  obstruction.  In  many  in- 
tances  the  onset  is  like  that  of  an  acute  general  perito- 
nitis. Other  cases  still  resemble  typhoid  fever  and  may 
be  mistaken  for  this  disease.  The  clinical  picture  varies  to 
such  an  extent  that  no  very  general  description  can  be 
given.  Ascites  is  usually  present,  though  the  amount  of 
exudate  may  be  small.  In  the  acute  cases  the  abdomen  may 
be  distended  by  tympanites,  and  meteorism  is  also  of  fre- 
quent occurrence  in  the  late  stages  of  the  adhesive  form. 
Fever  is  always  present,  though  sometimes  light.  It  may 
be  remittent,  intermittent,  or  continuous,  and  may  reach 
103* -104"  F.  A  subnormal  temperature  is  not  uncommon 
in  the  chronic  cases,  the  temperature  for  days  in  some 
cases  running  95'' -97''  F.  The  patient  may  appear  well 
nourished  or  may  be  emaciated  and  cachectic.    Gastro- 


intestinal disturbances  are  the  rule,  and  the  bowels  are 
either  constipated  or  loose.  The  skin  sometimes  shows 
pifi^mentation,  and  the  condition  may  be  mistaken  for 
Addison's  disease.  The  two  conditions  may,  however, 
exist  together.  In  those  cases  in  which  the  tuberculous 
peritonitis  is  secondary  to  chronic  tuberculosis  elsewhere 
the  symptoms  of  tlie  former  may  be  over^iadowed  by 
those  of  the  primary  affection.  An  important  local  sign 
in  tuberculous  peritonitis  is  the  presence  of  tumor-like 
masses  in  the  abdomen.  These  may  be  due  to  omental 
thickening,  encapsulated  exudation,  thickening  of  the 
intestinal  coils,  enlargement  of  the  mesenteric  glands, 
caseating  masses,  nodules  of  tuberculous  granulation 
tissue,  etc.  A  friction  rub  may  often  be  felt  over  the 
tumors.  The  omentum  is  frequently  rolled  up  and 
thickened,  forming  a  rope- like  tumor  lying  transversely 
across  the  abdomen  above  the  level  of  the  umbilicus.  In 
connection  with  the  symptoms  this  local  sign  is  of  great 
importance  in  the  diagnosis  of  tuberculous  peritonitis. 

The  disease  pursues  a  varied  course.  Spontaneous 
healing  may  occur.  In  tlie  severe  acute  cases  death  may 
take  place  suddenly  as  in  acute  general  peritonitis  not 
due  to  tuberculosis.  In  the  chronic  cases  the  patient 
may  gradually  become  marasmic  and  die  from  general 
weakness.  The  course  of  the  affection  is  subject  to  va- 
rious complications  which  ma^  bring  about  a  fatal  termi- 
nation. Obstruction  of  the  intestine  from  the  contrac- 
tion of  adhesions,  perforation  of  the  exudate  into/ieigh 
boring  organs,  fatal  hemorrhage,  etc.,  are  the  most  com- 
mon of  these.  Death  may  take  place  from  the  primary 
tuberculosis,  or  a  general  miliary  tuberculosis  may 
terminate  the  case.  The  prognosis  in  tuberculous  pen- 
tonitis  has,  however,  been  greatly  modified  by  the  results 
of  laparotomy. 

Diagnosis. — The  diagnosis  of  acute  general  peritonitis 
is  usually  very  easy  in  those  cases  in  which  there  is  a 
characteristic  picture  of  abdominal  tenderness  and  dis- 
tention, vomiting,  and  collapse.  The  starting-point  of 
the  inflammation  is  often  very  evident  in  cases  in  which 
a  primary  condition,  such  as  typhoid  fever,  gastric  ulcer, 
puerperal  infection,  etc.,  has  already  been  recognized. 
Careful  inquiry  and  search  for  such  a  cause  should 
always  be  made.  A  history  of  previous  attacks  suggest- 
ing appendicitis,  of  pelvic  disease,  gastric  ulcer,  etc.,  aids 
greatly  in  establishing  the  starting-point.  Such  a  cause 
cannot  always  be  easily  determined.  Since  many  cases 
are  first  seen  only  after  the  tenderness  and  distention  are 
marked,  the  physical  examination  cannot  always  be  as 
thoroughly  carried  out  as  is  desirable.  In  such  cases  the 
pelvic  organs  should  be  examined  thoroughly.  In  some 
cases  the  diagnosis  becomes  very  difficult,  since  similar 
symptoms  may  be  produced  by  other  conditions.  Acute 
enterocolitis,  acute  intestinal  obstruction,  intestinal  ul- 
cers, acute  hemorrhagic  pancreatitis,  ruptured  tubal  ges- 
tation, embolism  of  the  superior  mesenteric  artery,  rupt- 
ure of  an  abdominal  aneurism,  etc.,  may  present  the 
picture  of  peritonitis  so  that  it  may  be  impossible  to  say 
whether  the  latter  condition  has  been  set  up  or  not.  A 
diagnosis  of  peritonitis  may  be  given  under  these  con- 
ditions when  no  evidences  of  it  ciin  be  found  at  autopsy. 
The  mistake  may  be  easily  made  in  those  cases  of  typhoid 
fever  in  which  the  tympanites,  abdominal  pain,  and  con- 
stitutional symptoms  are  very  marked.  The  presence  of 
parasites  in  the  intestinal  tract  may  also  give  rise  to 
symptoms  suggesting  peritonitis.  In  those  cases  in 
which  the  local  symptoms  are  not  marked,  while  the 
geneml  collapse  is  severe,  the  diagnosis  may  be  entirely 
missed. 

The  diagnosis  of  circumscribed  peritonitis  is  almost 
wholly  dependent  upon  the  recognition  of  the  condition 
from  which  the  inflammation  proceeda  This  cannot 
always  be  accomplished,  and  it  is  often  necessary  to 
study  the  case  for  some  time  before  a  diagnosis  can  be 
made.  The  condition  is  most  often  mistaken  for  a  tu- 
mor. On  the  other  hand,  the  distended  bladder  and 
pregnant  uterus  have  been  mistaken  for  peritonitis.  In 
doubtful  cases  aspiration  of  local  tumors  should  always 
be  carried  out. 
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The  diagnosis  of  chronic  peritonitis  is  sometimes  very 
iifflcult  in  so  far  as  a  differentiation  between  simple 
;hronic  peritonitis  and  tuberculous  peritonitis  is  con* 
lerned.  It  may  be  borne  in  mind,  iiowever,  that  the 
ormer  condition  is  very  rare.  In  those  cases  in  which  it 
s  a  sequela  of  an  acute  process  tlie  previous  history  of 
be  case  usually  clears  up  the  matter,  but  in  those  cases 
Q  which  the  disease  develops  gradually  and  insidiously 
ho  determination  of  the  nature  of  the  process  may  be 
(>ry  difficult.  The  patient's  family  and  individual  his- 
(>ry  must  be  considered,  a  careful  examination  of  the 
horax  and  genitals  must  be  made,  the  abdomen  aspi* 
ited,  and  the  exudate  examined.  A  hemorrhagic  ex- 
date  favors  tuberculosis.  Carcinoma  may  be  diagnosed 
y  the  finding  in  the  exudate  of  small  bits  of  tumor  tis- 
je  or  cells  containing  atypical  division  figures.  The 
vudate  sliould  also  be  stained  for  tubercle  bacilli,  and 
tiinml  inoculations  may  be  made.  The  tuberculin  test 
lay  also  be  given.  The  occurrence  of  pulmonary,  pleu- 
tir,  or  genito-urinary  tuberculosis  makes  it  almost  cer- 
Au  that  the  peritoneal  condition  is  likewise  tuberculous. 
1  children  the  symptoms  of  the  condition  known  as  tabes 
i^^nterica  are  chiefly  due  to  the  tuberculous  peritonitis 
ri'sont.  Tuberculous  peritonitis  is  often  a  terminal 
.  ent  in  hepatic  cirrhosis. 

Blood  Exnminatian, — The  red  cells  are  usually  dimin- 
lied  in  all  forms  of  peritonitis,  to  a  slight  or  moderate 
i;ree  in  acute  forms,  but  in  the  chronic  cases  the  anae- 
ia  may  be  marked.  During  the  acute  febrile  stage  the 
iicocytes  are  usually  slightly  increased.  In  purulent 
ritoiiitis  the  leucocytosis  may  be  more  marked,  but 
nietiraea  is  not  present  or  the  leucocytes  may  even  be 
ruinishcd.  In  perforative  peritonitis  the  beginning  of 
(>  inflammation  may  bo  marked  by  a  leucocytosis.  In 
f>lir)id  fever  perforation  may  be  marked  by  an  increase 
the  polymorphonuclear  leucocytes,  or  the  percentage 

these  may  rise  without  an  increase  in  the  total  num- 
r.  or  the  feucocytes  may  not  be  affected.  Likewise  in 
pf'ndicitis  a  very  high  leucocytosis  is  suggestive  of  a 
•ginning  peritomtis.  In  tuberculous  peritonitis  with- 
t  obstruction  and  secondary  infection  with  pyogenic 
nanisms,  the  leucocyte  count  is  usually  low.  As  a 
le  leucocytosis  in  this  disease  is  a  sign  of  a  compli- 
ion. 

UytiUrieal  PeriUmitU. — Cases  have  been  reported  of 
ftterical  conditions  in  which  all  the  symptoms  of  peri- 
litis  were  simulated:  sudden  onset,  abdominal  disten- 
n.  pain  and  tenderness,  vomiting,  symptoms  of  col- 
ise.  etc.  Fever  may  also  be  present.  The  cases 
lally  give  a  history  of  recurrent  attacks  without  ap- 
'ent  cause.  Other  hysterical  symptoms  may  be  want- 
:  KG  that  a  mistaken  diagnosis  may  easily  be  made. 
Phratment. — The  treatment  of  acute  peritonitis  has 
u  much  discussed  in  recent  years,  particularly  from 

operative  side,  and  as  a  result  of  improved  surgical 
thodft  the  prognosis  in  this  so  frequently  fatal  con- 
ion  has  b<;en  greatly  impmved.  There  is  much  con- 
ting  opinion  as  to  the  exact  details  of  the  treatment, 
I  various  writers  even  disagree  as  to  more  essential 
nts.  A  survey  of  Uie  literature,  however,  seems  to 
icate  that  the  principle  of  early  surgical  interference 
gaining  ground.  As  a  prophylactic  measure  in  the 
i  of  an  impending  perforation  operation  has  in  some 
irters  met  with  notable  success.  With  improvement 
lie  surgical  technique  much  may  be  hoped  from  the 
y  surgical  treatment  of  cases  of  acute  general  peri- 
itis.  and  it  is  not  improbable  that  this  disease,  at 
si'iit  so  dreaded,  may  be  divested  of  much  of  its  im- 
t^tnce. 

ho  older  treatment  may  be  summed  up  as  follows: 
,  opium  or  morphine,  local  applications,  hot  or  cold, 
:\  application  of  leeches,  milk  diet,  ice,  small  quan- 
•s  of  soda  water,  etc.  In  cases  of  distention  the 
Htincs  were  sometimes   tapped   with  a  fine  trocar. 

intestinal  tube  was  also  usea  to  remove  gas  from  the 
e  bowel.  Much  discussion  has  also  been  waged  over 
tise  of  salines  in  this  condition,  some  authorities  ad- 
iting  them  as  an  aid  to  the  removal  of  the  exudate, 


others  condemning  such  use  on  the  ground  of  danger  in 
the  case  of  intestinal  lesions. 

While  in  general  the  above  outline  of  treatment  is  still 
carried  out  in  many  cases,  important  modifications  have 
been  made,  and  the  surgical  treatment  is  coming  more 
and  more  to  the  foreground.  Mikulicz.  KrOnlein, 
Oberst,  Wagner,  Trever,  Pean,  and  KOrte  were  among 
the  first  to  advise  laparotomy  for  general  peritonitis. 
Many  other  writers  have  recently  followed  in  their  lead. 
The  operative  treatment  in  general  consists  of  opening 
the  abdomen,  removing  the  exudate  as  completely  as 
possible,  the  so-called  ** toilet  of  the  peritoneum, "'and 
after-drainage.  The  earlier  in  the  disease,  especially  in 
the  case  of  perforative  peritonitis,  the  more  likely  is  the 
operation  to  be  successful.  Authorities  differ  m  their 
views  as  to  the  value  of  washing  out  the  peritoneal  cav- 
ity. Some  recommend  very  highly  the  use  of  large 
quantities  of  sterile  physiological  salt  solution,  all  parts 
of  the  abdomen  being  thoroughly  flushed.  This  seems  a 
rational  proceeding,  and  from  the  published  reports  a 
number  of  cases  have  undoubtedly  been  saved  by  it. 
Appropriate  general  treatment  is  of  course  given,  intra- 
venous saline  injections  being  freely  used  during  the 
after-treatment.  In  those  cases  in  which  adhesions  have 
already  formed  the  washing  out  of  the  exudate  is  more 
difllcult  and  less  perfect.  This  fact  is  therefore  the  chief 
reason  for  operating  as  early  in  the  disease  as  possible. 
Mikulicz  advises  several  incisions  for  the  purpose  of 
draining  and  flushing  localized  collections  of  exudate. 

On  the  other  hand.  Krogius  does  not  advise  the  flush- 
ing out  of  the  cavity,  apparently  for  the  reason  that  he 
does  not  think  it  accomplishes  the  desired  purpose.  He 
recommends  the  dry  absorption  of  the  exudate,  all  parts 
of  the  peritoneal  surface  being  thoroughly  mop])ed  with 
sterile  gauze  compresses  and  particular  attention  being 
paid  to  the  pelvis  and  the  subphrenic  space.  In  order  to 
render  all  parts  of  the  peritoneum  accessible  he  makes  two 
incisions  through  the  abdominal  wall,  one  along  the  lateral 
border  of  the  right  rectus,  the  other  along  the  lateral 
border  of  the  left.  If  the  exudate  in  the  pelvis  cannot 
be  removed  through  these  openings,  he  advises  a  counter- 
opening  in  the  posterior  wall  of  the  fornix  vaginae  in 
women,  and  a  parasacral  opening  in  males.  After  cleans- 
ing the  peritoneum  as  perfectly  as  possible,  large  Miku- 
licz iodoform  tampons  are  placed  in  the  pelvis  and  in 
the  upper  and  lower  portions  of  the  abdominal  cavity. 
These  become  offensive  in  a  few  days  and  are  renewed, 
the  outer  dressings  being  frequently  changed.  In  addi- 
tion he  uses  intravenous  saline  injections,  Intestinal  irri- 
gation, and  morphine  when  necessary.  The  occurrence 
of  secondary  collections  of  exudate,  particularly  sub- 
phrenic abscess,  should  be  watched  for  and  when  found 
they  should  be  opened  and  cleansed.  Although  these 
principles  are  applied  chiefly  to  perforative  peritonitis 
occurring  in  appendicitis  they  may  be  utilized  in  the 
treatment  of  all  forms  of  acute  general  peritonitis. 

The  surgical  treatment  is  particularly  applicable  to 
local  circumscribed  peritonitis.  The  encapsulated  ex- 
udate should  be  evacuated  by  incision  or  puncture,  and 
the  cavity  washed  and  treated  as  a  chronic  abscess  cavity. 
The  details  concerning  drainage,  packing,  after-treat- 
ment, etc.,  must  be  left  to  the  judgment  of  the  operator. 

In  the  case  of  subphrenic  abscess  an  incision  may  be 
made  at  the  edge  of  the  ribs,  or  the  transpleural  route 
may  be  followed  by  resecting  several  ribs.  In  the 
chronic  forms  with  multiple  adhesions  relatively  little 
can  be  expected  from  operative  procedures. 

In  the  case  of  tuberculous  peritonitis  laparotomy  is  at 
present  the  only  method  of  treatment  offering  hope  of 
improvement  or  cure,  and  is  universally  advis^  for  this 
condition.  The  fact  that  a  tulierculous  peritonitis  may 
spontaneously  heal  after  laparotomy  was  accidentally 
discovered  by  Spencer  Wells  in  18fi2.  So  much  has  been 
written  upon  this  subject  that  the  reader  is  referred  to 
some  one  of  the  recent  monographs  relating  to  it.  The 
relation  between  the  laparotomy  and  the  cure  of  the 
tuberculosis  is  wholly  unknown,  although  numerous 
theories — effects  of  daylight,  evaporation,  irritatior 
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the  peritoneal  surface,  promotion  of  healthy  granulation- 
tissue  formation,  increase  of  the  peritoneal  resistance, 
hyperleucocytosis,  increased  bactericidal  action  of  the 
exudate,  etc. — have  been  advanced  in  explanation.  Sur- 
geons differ  very  much  in  the  details  of  technique  in 
their  operations  upon  such  cases.  Some  open  the  abdo- 
men and  remove  the  exudate  with  dry  sponges ;  others 
flush  with  warm  physiological  salt  solution ;  others  still 
wash  out  the  cavity  with  solutions  of  salicylic  acid,  etc. 
There  is  also  a  difference  of  method  in  regard  to  the  re- 
moval of  the  organs  (tubes,  lymph  glands,  etc.)  pri- 
marily affected.  In  general  it  may  be  stated  that  lapa- 
rotomy is  indicated  in  all  cases  of  tuberculous  peritonitis 
in  which  the  general  condition  of  the  patient  permits,  or 
in  which  there  is  no  evidence  of  cerebral,  pulmonary,  or 
extensive  glandular  or  bone  tuberculosis.  The  medicinal 
treatment  of  tuberculous  peritonitis  is  advised  in  some 
cases,  the  administration  of  iodoform  as  well  as  its  use  by 
inunction  having  been  reported  as  resulting  in  cures. 
Cases  of  cure  have  also  been  reported  as  following  the 
use  of  tuberculin. 

Very  recently  a  number  of  writers  have  been  advising 
conservatism  in  the  treatment  of  acute  general  peritonitis 
by  operation.  Those  who  advocate  a  medicinal  method 
modify  the  older  metliods  by  giving  no  food  by  the 
mouth,  employing  rectal  feedmg,  allowing  no  ice,  check- 
ing thirst  by  wet  gauze  to  lips  and  by  rectal  injections, 
giving  no  cathartics,  administering  small  doses  of  mor- 
phine, and  applying  continued  cold  to  the  abdomen.  This 
treatment  is  based  upon  the  theory  that  the  peritoneal 
exudate  itself  may  weaken  the  virulence  of  or  destroy 
the  germs  gaining  entrance  to  the  cavity.  Alcohol  has 
been  strongly  advised  in  the  treatment  oi  puerperal  peri- 
tonitis, large  and  frequent  doses  being  given. 

The  injection  of  purgatives  directlv  into  the  intestinal 
canal  has  been  advised  and  as  strongly  condemned. 

Some  surgeons  advise  against  operation  in  sthenic  cases 
of  perforative  peritonitis  without  symptoms  of  sepsis, 
on  the  ground  that  spontaneous  resolution  may  occur. 
There  is,  however,  a  great  danger  that  such  cases  may 
under  the  influence  of  morphine  be  allowed  to  drift  along 
until  too  late. 

Hot  vaginal  douches  have  been  strongly  recommended 
in  cases  of  pelvic  peritonitis.  If  the  external  genitals  are 
protected  iniections  of  water  at  40"  C.  may  be  given  with- 
out discomfort.  The  pelvis  should  be  elevated,  and 
about  4-5  litres  of  water  used  for  the  irrigation  daily. 
Tampons  of  glycerin  or  potassium  iodide  with  glycerin 
are  applied  after  the  irrigation.  Stratz  in  particular 
claims  good  results  from  the  application  of  this  method 
in  pelvic  peritonitis  associated  with  pyosalpinx. 

The  statistics  of  the  results  of  the  treatment  of  acute 

general  peritonitis  by  operation  are  very  encouraging. 
Irogius  in  his  monograph  published  in  1901  has  made  an 
elaborate  study  of  the  results  of  operation  in  general 
peritonitis  following  appendicitis.  The  percentage  of 
cures  ranged  from  JW.5  to  46. 

Surgical  interference  in  the  case  of  impending  perfora- 
tion 01  gastric  or  intestinal  ulcers,  appendicitis,  rupture 
of  sac  in  ectopic  gestation,  salpingitis,  necrotic  ovarian 
cystomata  or  subserous  uterine  fibromata,  hemorrhagic 
pancreatitis,  etc.,  has  proved  of  the  very  greatest  value 
as  a  prophylactic  measure.  With  improved  methods  of 
diagnosis  much  may  be  hoped  for  by  the  further  develop- 
ment of  such  prophylactic  operations. 

The  literature  of  peritonitis  is  enormous.  Collections 
of  bibliography  will  be  foimd  in  the  article  by  DOderlein 
in  Veit's  **Handbuch  der  Gynftkologie, "  and  in  the  one 
by  Eichhorst  in  Eulenburg's  **  Real-Encyclopftdic. "  An 
exhaustive  review  of  the  literature  of  peritonitis  from  the 
year  1886  to  1900  is  given  by  von  Bruns  {Cent.  f.  allg. 
path.  Anat.,  1901.)  Aldred  Scott  Warthin. 

PHYSICIAN,  RELATION  OF,  TO  THE  LAW.-In 
this  we  have  a  subject  of  much  interest  and  importance, 
yet  one  that  is  too  little  known  among  the  profession  at 
large.  Experience,  while  a  valuable  teacher,  is,  where 
the  law  is  concerned,  a  very  expensive  one ;  so  it  is  the 


duty  of  every  practitioner  to  familiarize  himself  with  the 
laws  having  a  medical  aspect,  remembering  that  looEil, 
not  national,  statutes  prevail. 

In  several  States  medical  jurisprudence  is  one  of  the 
subjects  of  examination  as  conducted  bv  the  State  Board 
of  Examination  and  Registration,  and  is  given  equal 
importance  with  the  other  branches,  as  it  should  be,  for 
there  is  no  more  pitiful  sight  than  to  see  a  medical  wit- 
ness, bright  in  other  subjects,  held  up  to  ridicule  by  at- 
torneys because  of  ignorance  of  the  legal  requirements 
of  the  particular  case  in  question. 

Judges  throughout  the  Union  try  to  sustain  the  same 
rulings  along  general  lines,  but  it  is  impossible  to  lay 
down  fixed  rules  for  all  sections  of  the  country  in  an 
article  of  this  nature,  as  the  wording  of  the  statutes  dif- 
fers in  almost  every  State;  hence  they  are  capable  of 
various  interpretations. 

License  to  Practise. — In  many  of  the  States  good  laws 
have  been  enacted  requiring  that  the  applicant  for  license 
present  a  diploma  from  a  recognized  school,  lowing  the 
necessary  training  to  qualify  him  for  the  work  whidi  he 
desires  to  undertake.  Some  States,  in  addition  to  the 
presentation  of  a  diploma,  require  an  examination  before 
a  State  or  local  board,  and  will  admit  no  one  to  the  prac- 
tice of  medicine  and  surgery  until  a  certificate  of  quali- 
fication is  issued  to  the  applicant  by  the  Board  of 
Examiners. 

After  the  applicant  has  received  the  necessary  State 
documents  it  is  his  duty  to  present  the  same  and  his 
diploma  for  record  to  the  clerk  of  the  county  in  which  he 
desires  to  locate.  In  case  of  removal  from  one  county  to 
another  the  papers  must  be  again  recorded  in  the  oflSce 
of  the  county  clerk.  The  law  must  be  complied  with  in 
every  particular,  else  non -recognition  will  result  if  he 
should  be  called  into  court. 

If  one  is  located  near  a  county  or  State  line,  cases 
can  be  attended  in  the  adjoining  county  or  State  without 
a  record  in  the  same,  provided  the  practitioner  be  legally 
recognized  in  the  county  and  State  m  which  he  is  located. 

In  case  of  change  of  location  to  another  State  all  tbe 
local  laws  must  be  investigated  and  fully  complied  with, 
the  physician  going  before  examining  boards  if  neces- 
sary. 

As  a  measure  cannot  be  made  retroactive,  those  who 
have  qualified  under  former  acts  are  entitled  to  all  the 
rights  and  benefits  of  the  law  existing  at  the  time  of 
their  qualification.  In  many  of  our  Western  and  South- 
ern States  are  to  be  found  legal  practitioners  who  received 
their  medical  training  as  members  of  a  hospital  corps  dur- 
ing the  civil  war,  or  as  apprentices  of  physicians  who 
established  themselves  in  a  legal  way  under  the  very  lax 
laws  that  formerly  covered  the  practice  of  medicine  in 
these  localities.  Many  of  these  men,  being  keen  obser- 
vers, and  having  had  the  advantages  of  short  post-grad- 
uate courses,  do  much  good. 

Different  Sc/iools. — Under  the  law  the  members  of  the 
different  schools  have  equal  rights.  Each  is  allowed  to 
practise  the  method  in  which  he  has  been  trained,  and  he 
can  recover  by  law  such  fees  as  he  can  prove  that  he  has 
earned,  even  if  men  of  other  schools  testify  that  the  treat- 
ment given  was  not  all  that  it  should  have  been.  Deci- 
sions have  been  rendered  In  several  States  granting 
freedom  of  practice  to  osteopaths  when  it  was  fully 
demonstrated  that  their  principles  in  the  handling  of  in- 
fectious and  malignant  cases  were  faulty. 

Malpractice. — In  order  to  recover  in  a  malpractice  suit 
it  is  necessary  to  prove  that  the  attending  physician  or 
surgeon  did  not  use  or  display  ordinary  skill  in  handling 
the  case  in  question.  This  ruling  gives  a  wide  latitude 
in  arriving  at  what  constitutes  "ordinary  skill."  A  city 
practitioner,  with  vast  opportunities  in  hospital  work,  is 
expected  to  have  greater  skill  than  the  man  in  country 
practice  whose  opportunities  are  necessarily  limited. 

A  recent  ruling  of  the  Superior  Court  of  Cincinnati  set 
aside  a  judgment  rendered  ir  favor  of  the  plaintiff  by  a 
lower  court,  on  the  ground  that  expert  testimony  had 
not  been  introduced  to  show  that  the  attending  physician 
bad  failed  to  use  or  display  ordinary  skill  and  care  in  the 
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laodling  of  this  particular  case.  This  ruling  is  most 
A'ise  ana  will  no  doubt  be  the  cause  of  much  less  annov- 
tiice,  to  8&y  nothing  of  loss  of  time  and  money,  to  the 
)rofe8sion  generally,  as  unscrupulous  attorneys  have  in 
ecent  yean  been  filing  suits  against  physicians  who 
vere  fortunate  enough  to  possess  funds  or  property,  in 
he  hope  of  blackmailing  by  a  so-called  compromise, 
ealizing  that  the  maJorUy  of  men  would  rather  pay 
hem  a  fee  than  stand  suit  under  the  older  rulings. 

Like  others  under  the  law  the  physician  is  liable  for 
amages  if  he  is  careless  and  neglectful  in  his  work. 
Vhen  he  is  employed  to  treat  a  case  the  contract  is  im- 
Hed,  and  the  person  or  persons  employing  the  medical 
lan  are  to  unaerstand.  when  the  case  is  accepted,  that 
rdinary  skill  is  to  be  shown. 

Muggettite  Therapeutics, — This  subject,  which  has  at- 
:acted  considerable  attention  in  recent  years,  is  one  that 
as  its  legal  complications  if  carried  too  far. 

A  Cincinnati  physician  was  recently  Indicted  on  the 
large  of  obtaining  money  under  false  pretense  as  a  re- 
lit of  erroneous  Ideas  as  to  the  scope  of  this  line  of 
eatment.  A  woman  who  had  been  under  the  care  of  a 
imber  of  physicians  for  some  time,  going  first  to  one 
\i\  then  to  another,  decided  to  make  another  change  and 
lied  in  the  man  in  question.  After  going  into  her  his- 
ry.  perhaps  realizing  that  his  predecessors  had  done  all 
ut  was  possible  in  a  strictly  medical  way,  he  decided 
lit  hers  was  a  good  case  for  suggestion,  and  to  this  end 
formed  her  that  she  had  a  tumor  which  it  would  be 
ccssary  for  him  to  remove.  The  patient  consented  and 
IS  removed  to  a  hospital  for  the  operation.  As  an  en- 
nH>tritis  existed,  the  womb  was  curetted,  and,  after 
'  effects  of  the  anaesthetic  had  disappeared,  the  pa- 
nt was  informed  that  the  operation  was  successful. 
\ii  attending  physician  reported  that  the  recovery 
.H  rapid,  and  that  the  patient  had  fully  recovered  from 

pre-existing  symptoms.  After  a  time  the  patient 
[I'd  to  be  siiown  the  tumor  which  had  been  removed, 
/oral  excuses  were  offered,  but  the  patient  was  per- 
cnt ;  so,  to  continue  the  suggestion,  the  woman  was 
iwn  a  piece  of  beef  so  arranged  as  to  resemble  a  tumor, 
some  manner  it  was  suggested  that  a  section  be  made 
1  studied  by  a  pathologut  to  ascertain  the  nature  of 

growth.  This  suggestion  was  acted  upon  and  the 
inior  ^  was  sent  to  a  well-known  man  for  examination 
I  report,  with  the  result  that  criminal  proceedings 
'c  begun  against  the  too  ardent  advocate  of  sugges- 
I. 

1  all  cases  in  which  suggestion  is  likely  to  benefit, 
libers  of  the  family  should  be  consulted  and  their  con- 
^  and  co-operation  obtained.  If  actual  deception  is 
»idered  necessary  a  consultation  should  be  arranged, 
he  facts  bearing  on  the  case  reduced  to  writing,  and 
document  signed  by  the  attending  physician,  the  con- 
ant,  and  some  responsible  member  of  the  family,  and 
I  carefully  filed  for  reference, 
t  all  cases  of  suggestion  the  charges  made  for  service 
lered  must  be  in  accordance  with  the  work  actually 
ormed,  else  fraud  will  be  claimed  and  established. 
rAe'«  Ilaciiig  a  Legal  Aspect, — All  cases  of  this  nature 
1 1(1  be  considered  in  every  possible  detail,  and  full 
s  should  immediately  be  made  and  recorded  in  a  per- 
ent  form  for  future  references.  A  judge  is  always 
If  opinion  that  a  doctor  should  notice  everything, 
if  lie  fails  in  his  examination  on  the  witness  stand, 
pul)lic  la  ready  to  censure  him  and  the  opposing  at- 
ys  make  light  of  his  ability  in  their  arguments, 
a  physician  is  called  to  see  an  individual  dying  as 
e.sult  of  accident,  assault,  or  attempt  at  self-destruc- 

who  is  capable  of  making  an  ante-mortem  state- 
.  he  should  insist  that  the  latter  be  reduced  to  writ- 
iig^ned  and  witnessed.  Before  his  statement  is  taken 
atient  must  be  informed  that  death  is  certain  to  fol- 
a»  d^'in^  declarations  are  of  great  legal  importance, 
this  point  must  always  be  made.  The  simple 
nent  of  an  injured  person  who  may  be  of  the  opin- 
lat  recovery  will  follow,  is  of  very  little  value. 
\\*u  viewing  a  dead  body  the  physician  should  note 


its  position,  not  alone  as  regards  the  relation  of  its  mem 
hers  and  the  surface  on  which  it  lies,  but  also  as  regards 
its  relation  to  all  surrounding  objects.  Very  careful  in- 
spection must  be  made  of  the  surface  of  the  body  and  of 
all  wounds,  scars,  marks,  livid  spots,  and  other  abnormal 
conditions;  they  should  be  measured  and  the  results 
should  be  recorded,  together  with  exact  descriptions  and 
a  statement  of  their  anatomical  relations. 

As  rigor  mortis  is  of  value  in  determining  the  state  of 
health  at  the  time  of  death,  this  feature  must  not  be  over- 
looked. A  note  must  also  be  made  in  regard  to  the  fol- 
lowing: Whether  the  surface  of  the  b(3y  is  livid  or 
gallid,  what  expression  the  face  bears ;  whether  the  body 
\  warm  or  cold,  as  revealed  by  the  temperature  of  the 
mouth  or  the  axilla;  the  exact  time  at  which  the  body 
was  seen;  the  condition  and  nature  of  the  clothing;  the 
contents  of  the  pockets :  whether  there  was  any  jewelry ; 
at  what  time — givine  hour  and  place— the  person  was 
last  seen  alive,  and  whether  he  or  she  was  alone ;  if  vom- 
ited matter  is  present,  collect  some  of  it  for  chemical 
analysis;  note  the  presence  or  absence  of  weapons, 
drues,  bottles,  or  other  possible  clews. 

If  a  post-mortem  examination  is  necessary  to  establish 
the  cause  of  death,  every  vital  organ  should  be  thorough- 
ly examined.  The  stomach  and  intestines  should  be  ex- 
amined for  inflammation,  and  if  such  areas  are  found  the 
exact  seat  and  possible  nature  must  be  determined.  The 
contents  should  be  collected  for  examination.  The 
amount,  odor,  color,  and  other  characteristics  are  to  be 
noted.  If  death  by  poisoning  is  suspected,  the  stomach, 
liver,  intestines,  and  kidneys  should  be  removed  for  a 
chemical  examination.  All  vessels  used  for  the  collection 
of  vomit,  or  of  other  fluids  and  organs  removed,  must  be 
known  to  be  perfectly  clean  and  not  to  have  been  where 
contamination  with  arsenic,  strychnine,  or  mercury  could 
have  been  possible.  Note  whether  the  rectum  is  empty 
or  filled  with  faeces;  the  latter  condition  indicating  that 
purging  could  not  have  taken  place.  Carefully  examine 
the  lips,  mouth,  pharynx,  larynx,  oesophagus,  and  trachea 
for  evidences  of  the  corrosive  actii)n  of  poison. 

Note  whether  there  is  an  abnormal  amount  of  fiuid  in 
the  pleural  cavity,  pericardium,  cranium,  or  spinal  canal. 
Thoroughly  investigate  the  action  of  the  valves  of  the 
heart. 

In  cases  in  which  death  has  resulted  from  the  slow  ac- 
tion of  poison  it  is  important  to  investigate  the  changes 
which  may  have  taken  place  in  the  kidneys  and  liver. 
In  all  cases  of  death  from  an  unknown  cause  the  best 
way  of  arriving  at  a  definite  conclusion  as  to  whether 
death  was  due  to  natural  or  to  violent  means  is  by  the 
slow  process  of  exclusion.  Full  notes  along  this  line 
will  make  the  position  of  the  medical  witness  secure,  as 
he  is  then  prepared  to  meet  the  attack  of  attorneys  when 
by  cross-examination  they  try  to  make  the  point  that 
death  could  have  resulted  from  other  causes. 

When  the  medical  man  is  called  upon  to  make  an  ex- 
amination of  a  body  that  has  been  buried,  it  is  necessary 
that  the  body  be  identified  by  some  one  who  can  positive- 
ly state  that  the  body  in  Question  is  the  one  ordered  ex- 
amined, else  the  point  will  be  made  and  sustained  that  it 
is  possible  that  the  wrone  body  was  exhumed. 

Oriminal  Assault. — This  is  a  subject  often  brought  to 
the  attention  of  the  medical  witness,  especially  in  the 
case  of  children  below  the  age  of  ten.  Noma  pudendi, 
when  discovered  by  those  in  charge,  is  often  thought  to 
be  the  result  of  an  assault,  and  the  afflicted  child,  not 
understanding  the  true  nature  of  the  questions  asked, 
will  make  admissions  that  result  in  serious  charges  being 
preferred  against  an  innocent  person.  The  other  extreme 
is  to  be  considered  at  all  times  in  connection  with  assault, 
as  in  rare  cases  only  the  most  careful  examination  will 
reveal  physical  signs ;  for  wounds  and  abrasions  of  the 
hymen  and  vagina  heal  rapidly. 

Casper  *  reports  a  case  in  which,  on  examination  eleven 
days  after  the  assault,  no  signs  of  the  outrage  could  be 
observed. 

The  leucorrhcea  common  in  childhood  is  often  the 
cause  of  rape  charges.    Children  of  a  scrofulous  habit 
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may  present  points  of  ulceration  about  the  vagina  and 
vulva,  accompanied  by  a  purulent  vaginal  discharge,  so 
that  in  any  case  the  presence  or  absence  of  gonococci 
must  first  be  determined  and  deductions  made  accord- 
ingly. 

A  child,  as  a  rule,  makes  little  or  no  resistance  at  the 
time  of  assault ;  so  the  bruises  and  other  marks  of  vio- 
lence usually  observed  in  older  females  are  absent  and  the 
case  resolves  itself  into  ascertaining  the  cause  of  abnormal 
conditions  about  the  genital  tract. 

As  false  charges  are  sometimes  preferred  by  older 
females,  it  should  always  be  the  rule  to  look  upon  all 
cases  from  this  point  of  view  when  beginning  the  exami- 
nation. If  marks  of  violence  are  shown,  ascertain  the 
time  of  the  alleged  assault,  and  observe  whether  the 
wounds  or  bruises  are  older  than  the  time  indicated ;  also 
obtain  all  the  facts  as  to  the  manner  of  the  assault,  and 
note  whether  the  marks  of  violence  presented  could  have 
resulted  in  the  manner  described. 

When  an  examination  of  the  genital  tract  is  made  it 
must  be  remembered  that  the  hymen  is  at  times  destroyed 
as  the  result  of  a  purulent  discharge,  and  also  that,  in 
some  women,  it  is  destroyed«t  the  beginning  of  the  men- 
strual period.  On  the  other  hand,  the  presence  of  an  in- 
tact hymen  is  not  a  positive  sign  that  penetration  has  not 
taken  place.  The  important  thing,  in  such  cases,  is  to 
determine  whether  or  not  the  vaginal  canal  has  been 
dilated. 

In  the  event  of  assault  on  a  married  woman,  or  on  one 
who  is  not  a  virgin,  evidences  of  injurpr  to  the  genital 
tract  may  or  may  not  exist.  If  the  assailant  is  alone  in 
his  deed,  marks  of  violence  are  always  to  be  found  about 
the  person  of  the  victim,  often  including  the  vulva  and 
vagina,  for  the  resistance  offered  causes  undue  force  to 
be  used  in  penetrating.  If  the  assailant,  however,  has 
assistance,  either  manual  or  in  the  form  of  drugs,  no 
signs  of  assault  may  be  present.  Where  drugs  have  been 
administered,  their  character  must  be  discovered,  if  pos- 
sible, and  their  physiological  action  full^  investigated,  in 
order  that  it  may  be  shown  that  hallucinations  have  not 
led  to  the  making  of  the  cliarge.  The  hallucinations 
produced  by  the  administration  of  anaesthetics  for  slight 
operations  have  resulted  in  dentists  being  accused  of 
rape. 

A  case  of  extreme  interest  is  that  of  a  young  woman 
who  was  violated  while  asleep.  She  had  returned  from 
a  long  walk  with  her  accepted  admirer,  had  drunk  a  glass 
of  ale,  then  had  fallen  asleep  in  his  presence,  and  the  as- 
sault followed.  Owing  to  the  fact  that  she  was  an  un- 
usually heavy  sleeper,  the  pain  produced  by  laceration 
of  the  hymen  and  distention  of  the  parts  had  not  been 
sufficient  to  awaken  her.  An  examination  by  a  compe- 
tent medical  man  revealed  the  usual  physical  signs  of 
recent  defloration,  and  the  assailant  admitted  his  guilt 
when  charged  with  the  crime. 

The  medical  witness  is  usually  concerned  in  cases  of 
young  children  and  the  feeble-minded;  the  testimony 
of  the  victim  commonly  establishing  the  charge  in  adult 
cases. 

Oriminal  Abortion. — While  we,  as  a  rule,  divide  the  ex- 
pulsion of  the  fcetus  before  the  normal  termination  of  in- 
tra-uterine  life  into  abortion,  miscarriage,  and  premature 
delivery,  the  law  regards  all  under  the  one  head. 

It  is  the  duty  of  the  medical  witness  to  distinguish  be- 
tween natural  and  violent  abortion,  and,  if  the  cause  be 
violence,  to  ascertain  whether  it  was  criminal  or  acci- 
dental in  character.  Criminal  abortion  may  be  prixiuced 
by  mechanical  means  or  by  the  use  of  drugs  acting  upon 
the  uterus.  When  mechanical  means  are  used,  marks  of 
the  violence  can  usually  be  demonstrated  on  the  mother 
and  on  the  expelled  fcBtus,  unless  the  work  has  been  done 
by  one  thoroughly  familiar  with  the  anatomy  of  the 
parts,  and  who  exercises  great  care  when  he  introduces 
the  instrument  for  the  purpose  of  rupturing  the  mem- 
branes. 

The  use  of  medicinal  substances,  by  profoundly  shock- 
ing the  system  and  in  this  indirect  way  affecting  the 
uterus,  at  times  produces  abortion.    When  seen  the  pa- 


tient is  usually  giddy,  nauseated,  and  purging.  Drugs, 
even  ergot,  can  be  expected  to  cause  an  evacuation  of 
the  uterus  only  after  the  third  month  of  gestation,  the 
muscle  fibres  not  being  well  enough  developed  prior  to 
this  time  to  respond ;  in  fact,  it  is  rare  that  the  effect  can 
be  obtained  until  the  fifth  month  of  pregnancy  is  reached. 

The  diagnosis,  shortly  after  evacuation,  is  rendered 
easy  by  a  careful  examination,  which  should  always  be 
made,  as  cases  of  feigned  abortion  are  on  record  and 
similar  ones  will  no  doubt  occur  again. 

When  a  physician  is  called  to  see  a  case  in  which  the 
evacuation  of  the  uterus  seems  imperative,  he  should  re- 
quest a  consultation,  and  a  full  and  complete  history 
should  be  obtained  and  reduced  to  writing,  if  abortion  is 
decided  upon. 

Infanticide. — By  this  term  we  mean  the  murder  of  a 
new-born  child.  In  perhaps  no  class  of  cases  is  the  medi- 
cal expert  so  handicapped  as  in  this.  Many  children  die 
shortly  after  birth,  yet  live  long  enough  for  well-known 
evidences  of  this  fact  to  exist,  and  the  question  to  be  de- 
termined is  whether  death  was  due  to  natural  causes  or 
to  violence.  Marks  of  injury  may  show  on  almost  any 
part  of  the  body  of  the  inmnt  and  be  due  to  forces  acting 
at  the  time  of  delivery.  The  first  question  that  presents 
itself  when  one  views  a  dead  infant,  is  what  is  its  age; 
and  in  this  connection  it  must  be  remembered  that  the 
younger  in  uterine  age  the  infant  is,  the  greater  the  dan- 
ger of  death  at  birth  or  shortly  after. 

The  child  should  be  weighed  and  measured  and  all 
details  in  regard  to  its  degree  of  development  should  be 
recorded,  especial  care  being  taken  to  note  ^he  size  of  the 
head  as  compared  with  that  of  the  trunk,  the  degree  of 
ossification,^ the  color  and  thickness  of  the  skin,  and 
whether  the  surface  of  the  brain  is  smooth  or  already 
presents  convolutions.  If  the  child  is  fully  developed  it 
must  be  determined  whether  it  lived  to  breathe  and 
whether  it  was  bom  alive;  for,  it  must  be  remembered, 
a  child  may  breathe  and  yet  be  bom  dead.  Experiments 
have  taught  us  that  in  a  still-born  child  the  forcing  of 
air  into  its  lungs  in  an  attempt  at  resuscitation  wiU  pro- 
duce the  same  condition  as  that  of  a  child  who  was  bora 
alive  but  breathed  only  feebly.  It  is  only  after  all  these 
details  have  been  most  carefully  observed  that  the  phy- 
sician may  feel  warranted  in  forming  a  trustworthy  opin- 
ion. In  atelectasis  the  child  may  be  bom  alive  and  exist 
for  some  hours,  yet  the  lungs  will  sink  in  water,  even 
when  divided  into  small  portions. 

In  those  infants  who  have  lived  long  enough  to  feed, 
the  presence  of  food  or  other  foreign  substances  in  the 
stomach  proves  that  the  child  was  alive  at  birth,  and  if 
death  is  the  result  of  poisoning,  the  appearance  of  the 
gastric  mucous  membrane  or  the  usual  chemical  analysis 
will  reveal  the  cause  of  death.  It  must  be  remembered, 
however,  that  it  is  possible  for  an  infant,  still-born,  to 
have  amniotic  fluid  or  other  contents  of  the  parturient 
canal  in  its  stomach  as  the  result  of  an  effort  to  breathe, 
the  material  having  been  drawn  into  the  mouth  during 
such  effort  and  then  swallowed  before  death  ensued. 

Death  from  suffocation  is  very  common  in  the  new- 
born; it  may  be  due  to  some  malformation,  to  weakness, 
to  the  blocking  of  the  air  passages  with  mucus  or  other 
substances,  or  to  the  effects  of  too  heavy  covering. 
Where  destruction  is  intended  and  a  damp  cloth  or  other 
impermeable  material  is  placed  over  the  mouth  and  nos- 
trils, death  will  result;  and  if  the  act  has  been  done  with- 
out the  employment  of  undue  pressure,  the  medical  wit- 
ness will  be  at  a  loss  to  state  whether  the  child  was  bora 
alive  or  dead,  his  opinion  being  possibly  in  favor  of  the 
latter  view. 

Birth  Records. — The  medical  attendant  should  write 
down  at  the  time  the  exact  date  and  hour  of  birth,  the 
sex  of  the  child,  the  state  of  its  development  and  all 
characteristic  marks,  and  he  should  place  this  record  on 
file  for  reference.  In  many  legal  battles  such  a  record 
has  been  of  value  in  determining  the  right  of  inheritance 
and  has  aided  in  dealing  justice  where  fraud  has  been 
attempted.  Male  children  have  been  substituted  for 
female,  living  children  for  those  bom  dead,  and  a  perfect 
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bild  for  a  monster  who  would  not  be  recognized  as  a 
•gal  heir. 

Inmnity^^Vuder  this  heading  we  shall  not  consider 
lose  cases  in  which  the  insanity  is  marked  by  hallucina- 
ons  and  impairment  of  all  functions,  but  preferably 
lose  in  which  only  a  careful  study  will  enable  the  medi- 
il  witness  to  determine  whether  the  patient  in  question 
or  is  not  sane,  and  those  who  are  feigning  insanitpr. 
No  definite  law  can  be  laid  down  as  to  what  constitutes 
saiiitv;  all  symptoms  must  therefore  be  carefully 
udied  and  deducuons  drawn  from  them  for  the  benefit 
the  court. 

Persons  displaying  unnecessary  hatred  to  those  about 
cm  are  often  presented  for  examination  as  to  their  san- 
r,  as  this  characteristic  is  offered  in  evidence  in  case  of 
iminul  proceedings  against  them;  but  unless  it  can  be 
own  that  there  is  some  impairment  of  the  faculties  of 
tention,  comparison,  and  volition,  the  individual  can- 
t  be  adjudged  insane.  The  faculties  should  be  ex- 
lined  when  tne  patient  is  not  conscious  of  the  object 
the  visit  made.  Ordinary  subjects  of  general  conver- 
;ion  should  be  used  in  this  examination  and  mental 
te  made  of  any  and  all  irregularities,  which  can  be  re> 
ced  to  writing  as  soon  as  possible  after  the  examination 
concluded.  Durine  the  examining  visit  some  sublect 
)ul(i  be  introduced  which  requires  that  the  patient 
ill  write  a  letter  of  his  own  composition  which,  in 
mine  cases  of  insanity,  will  give  evidence  of  the  con- 
inn  that  can  readily  be  demonstrated.  Patients  of  this 
tuie  should  be  repeatedly  examined,  as  many  of  them 
sent  lucid  intervals. 

'erhaps  the  most  common  condition  in  which  the  aver- 
!  practitioner  is  called  to  testify  is  that  of  setting  aside 
ill.  the  charge  usually  being  made  that  at  the  time  of 
eution,  or  possibly  of  alteration,  the  patient  was  not 
iound  mind.  When  attending  a  case  in  what  appears 
)e  the  last  illness,  the  physician  should  note  carefully 
patient's  mental  condition  from  visit  to  visit,  and  he 
uld  preserve  a  record  of  these  observations,  in  order 
t  he  may  be  able,  if  called  as  a  witness,  to  state 
'ther  the  supposed  irregularities  were  due  to  a  weak- 
I  mental  condition  or  to  an  eccentric  disposition. 
I  the  case  of  criminals  for  whom  is  entered  a  plea  of 
nity,  a  careful  study  of  their  history  and  the  facts 
conditions  of  the  crime  committed  will  usually  clear 
he  medical  aspect  and  enable  the  physician,  when  on 
witness  stand,  to  be  sure  of  his  ground, 
sane  person  will  be  found  to  have  a  motive  for  the 
ic,  be  it  plunder  or  revenge ;  he  is  often  assisted  in 
crime  and  will  at  first  usually  deny  guilt,  except  in 
9  in  which  the  motive  for  the  crime  is  notoriety,  as 
le  assassinations  of  Presidents  Garfield  and  McEinley. 
Dsane  person  will  have  no  motive,  or  only  a  fancied 
for  the  commission  of  the  crime,  and,  instead  of  one 
m,  as  would  be  the  case  if  the  murderer  were  a  sane 
:>n,  he  will  often  kill  several,  perhaps  those  most  near 
tlvar,  and  will  make  no  attempt  to  cover  up  his  tracks 
•ny  the  act, 

te  Insurance. — Where  life  insurance  is  concerned,  the 
c^\  witness  is  of  importance  in  determining—for  the 
faction  of  the  heirs  of  the  deceased,  of  the  company 
ing  the  liability,  and  of  the  court,  if  legal  action  hi^ 
started — as  to  whether  death  was  the  result  of 
ral  or  of  violent  means.  In  the  case  of  a  natural 
)  it  is  important  to  learn  how  long  the  individual 
suffered  from  the  disease  that  caused  death,  and 
her  or  not  there  were  predisposing  chronic  patho- 
(il  <*onditions  existing  prior  to  the  issuance  of  the 
V  covering  the  case  involved.  On  the  other  hand, 
ith  resulted  from  violence,  it  is  necessary  to  ascer- 
vhetber  the  cause  was  criminal,  accidental,  or  sui- 

L'ident  insurance  having  now  become  an  extensive 
rs8  the  attention  of  the  profession  is  frequently 
t  to  cases  that  require  the  utmost  care  in  arriving  at 
nite  opinion.  Diabetic  ulcerations  are  stated  to  be 
eiiult  of  tniuma  (a  wound  received  in  a  barroom 
or  BXi  injury  caused  by  a  fall)  >  or  a  syphilitic  ulcer- 
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ation  is  claimed  to  be  the  result  of  a  bum,  and  so  on 
through  the  entire  list  of  diseased  conditions  that  pro- 
duce lesions  which  can  be  charged  to  an  accident. 

Shrewd  criminals  often  conceive  unique  plans  for  de- 
frauding insurance  companies,  and  the  medical  witness 
must  always  be  on  the  alert  for  such  surprises.  Post- 
mortem examinations  should  always  be  insisted  upon 
when  a  case  is  not  absolutely  clear. 

Partnership. — Agreements  are  often  entered  into  by 
members  of  the  medicalprofession  for  mutual  benefit  and 
a  firm  name  selected.  The  basis  for  settlement  is  decided 
upon  and  division  made  accordingly,  but  no  legal  respon- 
sibility is  assumed  by  one  for  the  other,  and  each  mem- 
ber of  the  firm  is  alone  responsible  for  errors  made  in  his 
professional  work.  Should  the  firm  enter  jointly  into 
outside  investments,  they  then  become  liable  under  the 
law  to  the  same  extent  as  do  the  regular  commercial 
unions. 

Fee». — The  question  of  fees  has  ever  been  a  hard  one 
for  the  medical  profession.  The  courts  have  ruled  that 
no  one  is  so  good  a  judge  as  to  the  number  of  visits  nec- 
essary to  be  made  in  a  given  case  as  the  medical  attendant, 
and  he  can  so  render  an  account.  In  several  States  fee 
bills  have  been  enacted  regulating  the  maximum  amount 
to  be  charged  for  certain  classes  of  work.  As  nearly 
every  case — especially  those  wherein  the  amount  of  the 
bill  rendered  is  claimed  to  be  exorbitant — possesses  cer- 
tain complications,  it  is  not  hard  for  expert  opinion  to 
prove  to  the  court  or  jury  that  the  fee  charged  is  not  ex- 
cessive. By  far  the  most  common  question  that  arises  in 
this  connection  is  not  the  amount,  but  who  shall  pay  the 
fee.  A  prominent  Cincinnati  surgeon  recently  sued  a 
corporation  for  services  rendered  an  employee  and  lost 
his  case,  the  court  ruling  that  the  defence  had  proven 
that  the  individual  who  employed  the  doctor,  although 
he  was  connected  with  their  concern,  had  no  authority 
to  make  contracts,  and  was  simply  acting  as  a  messenger 
for  the  injured  person,  and  that  the  patient  must  be 
looked  to  for  liquidation  of  the  account. 

When  answering  calls  where  it  is  probable  that  the 
individual  requiring  the  service  will  be  unable  to  paj*  for 
the  same,  the  physician  should  ask  some  one  in  authority 
to  become  responsible.  It  is  not  sufficient  for  a  person  in 
authority  simply  to  ask  the  medical  man  to  assume 
charge  of  a  case,  he  must  also  agree  to  settle  for  the  ser- 
vice rendered :  otherwise  liability  can  be  denied  and  this 
defence  will  be  sustained  by  the  court.  In  nearly  all 
sections  of  the  United  States  this  ruling  has  prevailed 
where  medical  men  have  been  called  to  attend  an  injured 
passenger  or  employee  by  local  agents,  conductors,  and 
other  minor  oflScials  of  railway  companies.  The  same 
ruling  applies  in  cases  in  which  parents  have  requested 
attendance  upon  their  children  of  legal  age ;  the  patient 
being  considered  liable  while  the  parent  is  looked  upon 
as  a  simple  messenger  without  liability.  In  the  case  of 
the  wife,  legally  absent  from  home,  the  husband  is  held 
to  be  responsible  for  medical  attention  rendered ;  if,  on 
the  other  hand,  she  is  not  legally  absent,  she  alone  is 
considered  responsible. 

Coruent  of  Patient. — In  cases  of  injury,  or  in  those  in 
which  it  has  been  determhied  that  an  operation  is  neces- 
sary, it  should  always  be  the  rule  to  obtain  the  consent 
of  the  patient  to  do  whatever  is  necessary  after  adminis- 
tration of  the  anssthetic.  In  case  the  patient  is  not  in  a 
condition  to  understand,  or  if  the  patient  is  a  minor,  then 
the  consent  of  a  responsible  member  of  the  family  or 
guardian  should  be  obtained.  Occasionally  one  meets 
with  cases  in  which  the  individual  claims  to  prefer  death 
to  the  loss  of  a  limb,  and  if  he  still  persists  in  this  view 
after  all  the  facts  are  set  forth,  his  wish  must  be  re- 
spected. It  is  needless  to  say  that  every  avenue  for  a 
malpractice  attack  must  be  carefully  guarded  either  by 
securing  in  advance  reliable  disinterested  witnesses  or  by 
resigning  the  case  if  another  practitioner  can  be  found 
who  is  willing  to  assume  charge. 

Consent  procured  by  misrepresentation  has  no  standing 
in  law. 

Mr.  Benjamin  Vaughan  Abbott,  in  his  excellent  article 
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on  tbia  subject  In  the  flret  editioa  of  the  Handbook,  cites 
acaaeof  mucli  Interest,  as  follows:  "A  lady  became  sus- 
picious tbat  ahouspmaidinher  employ  had  become  pree- 
nant.  taxed  her  witti  il.  »ud  gave  her  ootice  of  dlamissoi. 
She  denied  it.  Tlic  lady  sent  for  her  famiiy  physiciaa 
and  ordered  the  girl  tn  go  to  her  room  and  sul»nit  to  an 
examination,  Tbo  girl  protested,  but  went  to  the  room 
followed  by  the  physician.  She  objected  to  each  of  the 
.  doctor's  requirements,  as  to  removing  her  clothing,  etc. 
However,  she  obeyed,  remonstrating  all  the  while,  and 
the  usual  examination  wa«  made,  resultinf  in  the  doctor 
being  satisfied  that  the  charge  was  groundless.  But  the 
mistress  dismissed  her.  notwithstanding,  A  lawsuit  was 
brought  on  betialf  of  the  girl  against  the  physician,  for 
damages  for  assault.  The  case  was  several  times  dis- 
cussed in  court,  with  the  flnsl  result  in  the  physician's 
favor.  The  courts  considered  that  although  the  girl  re- 
monstrated, yet  as  she  went  to  her  room,  undressed,  and 
lay  down  to  be  examined,  all  without  being  forced,  the 
examination  did  nut  take  place  in  a  legal  sense  without 
her  coDsent,  It  was  a  case  of  reluctant  obedience  to 
arbitrary,  wrongful  command,  as  distinguished  from  a 
forcible  compulsion  which  she  was  powerless  to  resist." 

Bmergeiicie*. — While  there  la  no  definite  law  covering 
the  rights  of  the  profeasion  at  large  in  emergencies,  the 
courts  would  no  doubt  sustain  any  action  necessary 
for  tbe  well-being  and  safety  of  the  public.  Health 
officers  are  given  a  wide  latitude  in  all  matters  of  public 
hygiene  and  safety  and  should  always  be  appealed  to  if 
possible. 

Rdatitm  of  Fhytician  and  Fa(i«nf.— The  relation  of 
patient  and  physician  is  acknowledged  by  law  to  be 
most  Intimate.  Any  abuse  of  this  confidence  on  the  part 
of  tbe  physician  would  In  all  probability  render  him 
liable  in  a  suit  for  damages.  Abbott'  reports  a  case 
from  the  Michigan  courts  in  which  a  physician  was  as- 
sessed damages  for  allowing  a  non-medical  man  to  t>e 
present  and  render  slight  assistance  at  an  obstetrical 
case,  itotwithstanrling  the  fact  that  the  physician  showed 
that  circumstances  rci|uired  bis  being  accompanied  by 
the  man  in  question,  and  that  there  was  no  other  protcc* 
tion  from  the  prevaillne  storm  than  the  room  in  which 


the  n 


nea. 


a  been  made  that  the  at- 
.ify  as  to  what  the  patient  said 


In  damage 
tending  physician  niay 

regarding  the  manner  in  which  tbe  accident  occurred,  it 
being  held  that  the  law  in  its  strict  sense  refers  to  those 
things  necessary  for  the  physician  to  know  regarding 
family  history,  habits,  et«.,  for  the  proper  treatment  of 
the  case,  anci  not  to  voluntary  admissions  made  during 
the  visit.  This  ruling  would  not  bold  in  criminal  cases 
if  tbe  patient  should  admit  that  a  wound  bad  been  re- 
ceived while  doing  a  dtsbonest  act.  Here  the  ruling  has 
been  made  that  ihi.s  is  imparted  in  confidence  and  must 
not  be  revealed  under  any  circumstances.  On  the  other 
hand,  the  law  will  not  protect  a  third  party,  guilty  of 
crime,  but  will  allow  the  testimony  of  the  attending  phy- 
sician to  assist  in  conviction.  To  illustrate,  we  wMl  con- 
sider (he  case  of  a  young  woman  dying  as  a  result  of 
criminal  abortion.  Here  all  the  facts  were  given  tbe  at- 
tending physician  as  a  dving  statement.  This  was  ad- 
missible as  evidence  to  aid  in  the  conviction  of  those  re- 
sponsible for  her  condition.  In  the  case  of  State  n, 
iHerson,  the  latter  was  cliarged  with  having  caused  the 
death  of  one  Withey  by  tbe  administration  of  arsenic. 
In  tliis  case  tbe  physician  who  attended  Withey  in  his 
lost  illness  was  allowed  to  t«stify  as  to  what  he  saw  and 
lienrd.  This  was  sustained  by  the  Court  of  Appeals 
under  the  ruling  that  the  law  was  to  protect  the  patient 
and  physician  in  legitimate  communications,  not  to  hliield 
criminals. 

Will*. — It  is  not  often  that  the  physician  is  concerned 
in  the  drawing  of  such  documents,  and  it  should  be 
avoided  If  possible,  especially  if  complicated  details  arc 
to  he  arrunged  or  the  doctor  is  to  be  a  beneficiary'.  In 
cases  of  emergency  it  may  be  necessary  for  the  attending 
physician  to  draw  up  the  will,  in  which  case  any  simple, 
but  clear,  form  wUl  be  sufficient.    Have  the  instrument  { 
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signed  and  wltneaaed  by  three  or  more  coinpeteDt  itidl- 
viduals  and  deliver  the  document  Into  safe  hands. 

Mark  A.  Bnnon. 
<  TsTlor's  Medio]  JaTteniOeDoe. 

)  Abbolt;    RRRaiNCI    handbook    or    TBt    HlDICAL  SCtKHCO, 

Vol.  v..  ftne  B7B.  lint  edition. 

PHYSICIANS:  RELATIVE  NUMBER  AS  COMPARED 
WITH  EXISTING  POPULATIONS.— The  relaUve  num- 
ber of  physicians  in  any  country  or  population  depends 
upon  many  circumstances  and  conditions,  such  aa  the  laws 
governing  the  practice  of  medicine,  the  progreM  of  medi- 
cal education,  the  prevalence  of  empincirai,  And  ntany 
other  social  conditions. 

In  some  countries  the  number  may  be  aacertained  from 
the  figures  of  tbe  ceiuus;  in  others,  as  In  Gernuuy,  ttaa 
careful  enumerations  of  the  medical  profeaalan  made  by 
tbe  Government. 

In  the  United  States  at  the  present  time  eertaiu  medi- 
cal directories.  Issued  at  frequent  intervals,  couttdn  *M« 
information,  with  an  approximate  degree  of  accuracy. 

The  following  tables  present  the  numbers  of  phyddant 
per  10,000  of  the  population  in  each  of  the  United  Stfttea 
iQ  the  two  years  1898  and  1903: 

Ratio  or  PaTSiciAKS  to  thi  E^iptnAnon  in  thk  DirmB  BiAas 


toregalajt  iKbles  for  iacn 


of  the  foregoing  table  shows  that  tbe 
ratio  of  physicians  in  the  United  Slates  has  Increased 
from  16.4  per  10,000  Inhabitants  In  1898  to  1S.9  In  1909, 
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Tlie  ratio  had  increaseil  Id  each  of  SS  9Uit«s  and  Terri- 
:orie8.  aud  had  decreased  In  19.  Alaska  and  the  ladlan 
rerritory  tiro  included  in  thu  second  list,  but  not  in  the 

The  States  In  which  either  the  Increase  or  decrease  ap- 
pears to  liave  been  excessive  are  Iowa  and  Arizona,  with 
tccrease  of  22  and  34  per  cent,  respectively,  and  Kansas, 
Wyoming,  Otilalioma,  Nebraska,  and  Unuth  Dakota  with 
ni^reasG  »f  3S,  S8,  4iS,  G5.  and  ST  per  cent,  respectively. 

The  niapor  chart  shown  herewitli  was  constructed  for 
:lie  year  1898  and  presents  the  ratio  of  physlciana  to  the 
population  by  means  of  different  shndiugH,  black  Indi- 
:^ating  tlic  highest  ratio. 

The  information  obtained  from  these  figures  must  be 
leemed  to  be  only  approiimately  accurate,  since  the  two 
.'nsentiitl  factors,  namely,  the  directory  list  of  physicians 
ind  the  census  enumeration  of  the  population,  with  the 
necessary  estimates  for  intercensal  years,  cannot  be  re- 
[yarded  as  strictly  correct  in  a  rapialy  growing  country 
like  the  United  States,  subject  to  the  constant  change 
which  attends  the  migration  of  population,  not  only 
from  foreign  countries  to  the  United  States,  but  also 
from  one  State  to  another. 

In  general,  however,  the  figures  for  the  larger  States. 


and  in  Porto  Itico  and  tbe  PliUlppines  less  than  1  per 
10.000. 

The  relstivc  number  of  physicians  In  other  countries  is 
generally  less  than  it  is  In  the  United  States.  Prinzing  * 
published  the  following  figures  In  1001  for  the  prind^nl 


Number  of  physicians  and  surgeons  to  each  10.000  in- 
habitants: In  Oermany,  6,1;  in  Austria.  4.1:  in  Hun- 
riry,  3.6;  In  Italy,  6.8;  In  Switzerland,  6.1;  in  France. 
9;  in  Spain,  T.l;  In  Belgium,  0.2;  in  England,  0.1;  in 
Scotland,  7.7;  in  Ireland,  G.G;  In  Denmark,  0.4;  In  Nor- 
way, O.S;  In  Sweden,  2.7;  in  Russia  (European).  2.7. 

The  number  of  homieopathlc  physicians  in  the  prin- 
cipal Btatea  of  the  Oertnan  Empire  were  as  follows: 

In  WQrtUnnbetK  .90  or  S.7  per  oent.  of  tbe  wliole  nninber 


ot  pbTdduis- 


In  BaiODT    IS  or  0.B  lit  or 
laBknria   IflorO.eoIoi; 


le  per  cent,  of  ttae  whole  i 


At  the  last  enumeration  of  physicians  In  the  German 
Empire,  the  whole  number  of  homoeopathic  physicians 
in  the  empire  was  stated  to  be  340,  or  less  than  1  per 
cent,  of  the  whole  number  of  piactitioners,  which  was 


Pta.  B1B2.— EtaUo  oi  phriiduu  u 


The  figures  for  the  Philippine  Islands.  Hawaii,  and 
Porto  Rico  are  not  given  In  the  table,  since  they  can 
hardly  be  regarded  as  valuable  for  puqioses  of  com- 
parison.   Theratiti  In  Hawaii  iastated  tobe  Sper  10.000, 


ir5.1  per  10,000,  in 


'ZmUaBbt.  I.  Social KlHeiucta..  ISOI.  Bd.  4 
■  —       ■    ■       Kprter.  1901,  No.  416. 


PUyrlmsto. 
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In  the  whole  of  Prussia  there  were  registered  in  1900 
16,100  physicians,  956  dentists,  and  8.118  apothecaries.* 

Prinzing  also  states  that  quackery  has  gained  so  strong 
a  foothold  in  Germanv  as  to  demand  energetic  measures 
for  its  suppression.  Weavers,  barbers,  shoemakers,  and 
persons  of  other  ordinary  occupations  are  often  found 
practising  as  physicians. 

The  relative  number  of  quacks  in  1898  in  the  principal 
Oerman  states  were  as  follows*  In  Saxony,  1G.4  per 
10,000;  in  WUrttember^,  5.5;  in  Prussia,  5.8;  in  Bavaria, 
4.5;  in  Baden,  2.9;  in  Hesse,  2.9;  in  Alsace-Lorraine,  1.8. 

The  veterinary  surgeons  in  Germany  at  the  last  enu- 
meration were  8,818  in  number,  and  when  compared 
with  the  class  of  patients  whose  ills  they  are  called  upon 
to  relieve,  were  found  to  be  in  the  proportion  of  1  to 
«very  1,240  horses  and  every  5,677  head  of  cattle. 

The  proportion  of  physicians  in  the  cities  is,  as  might 
be  expect^,  much  greater  than  that  of  the  rural  districts. 
For  example  in  Germany  in  1876,  in  the  cities  and  towns 
having  more  than  5,000  inhabitants  in  each,  the  ratio  of 
physicians  was  7.5  to  each  10,000  inhabitants,  and  in  the 
rural  districts  only  1.8  per  10,000.  These  figures  had  in- 
creased respectively  to  8.4  and  2.4  in  1898. f 

The  ratios  of  physicians  in  the  great  cities  of  Europe 
and  the  United  States  were  as  follows  during  the  years 
named:  London  (1895),  12.8  per  10,000  population; 
Paris  (1896),  9.7;  Beriin  (1900)  14.1;  Vienna  (1896).  18.0; 
Brussels  (1897),  14.7;  Budapest  (1896).  16.4;  Madrid 
(1899),  24.4;  New  York  (1901),  17.1;  Chicago  (1901), 
20.5;  Philadelphia  (1901),  21.8;  St.  Louis.  26.3;  Boston, 
26.8;  Baltimore,  28;  Cleveland,  21.9;  Buffalo.  19.6;  San 
F^ncisco,  81.5.  Samuel  W.  Abbott. 
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PITYRIASIS  ROSEA.— Pityriasis  rosea  is  a  disease  of 
the  skin  characterized  by  the  development  of  symmetri- 
callv  distributed  patches,  roundish  orcircinate  in  outline, 
slightly  scaly  and  of  a  faint  red  color.  It  is  one  of  the 
rarer  dermatoses.  The  disease  has  been  described  under 
several  names.  Pityriasis  rosea,  the  name  given  it  by 
Gibert,  is  the  one  nearly  universally  used  now.  It  was 
described  by  Hebra  under  the  name  herpes  tonsurans 
maculosus,  and  by  Bazin  imder  the  title  pityriasis  macu- 
lata  et  circinata. 

Symptomatology. — The  eruption  occurs  in  two  forms, 
the  macular  and  the  circinate.  Probably  the  first  lesion 
in  both  forms  is  a  very  small  pinkish  macule  or  papule 
which  rapidly  spreads  to  form  the  characteristic  macule 
or  patch  of  the  disease.  In  the  macular  type  the  lesions 
are  roundish  patches,  gradually  fading  into  the  healthy 
skin,  of  a  pinkish  color  and  covered  with  fine  branny 
scales.  These  patches  vary  in  size  from  one-sixteenth  to 
tliree-quartersof  an  inch  in  diameter,  and  are  of  a  reddish 
to  fawn  color.  Frequently  the  periphery  of  the  lesions 
will  show  the  erythematous  color  while  the  centre  will 
be  fading. 

The  circinate  type  of  the  disease  differs  from  the  macu- 
lar in  that  the  tendencv  of  the  patches  to  spread  per- 
ipherally is  more  marked.  In  this  form  the  border 
spreads  while  the  centre  fades.  The  typical  lesion  of 
this  form,  therefore,  is  a  more  or  less  circular  patch  with 
a  pinkish  border  and  a  fawn-colored  scaly  centre.  Adja- 
cent patches  of  this  sort  may  coalesce  and  thus  form 
peculiar  gyrate  figures.  These  patches  do  not  usually 
become  larger  than  an  inch  in  diameter.  By  the  time 
they  reach  that  size  the  reddish  border  breaks  up  aud 

*  R.  Webmer :  Mediclnal-Kalender,  Berlin,  1901. 
t  VierteliabrBscbrtft  f.  Off.  Gesmxlbeitspflege,   1902,  vol.  xuUI., 
SuppL,  p.  to. 


fades  out,  leaving  the  characteristic  fawn-colored  stains 
of  the  disease.  The  lesions  are  apt  to  occur  in  successiTe 
crops,  so  that  it  is  possible  to  see  at  one  time  the  minute 
papules  of  the  beginning  of  the  disease,  along  with  the 
patches  and  circinate  figures  of  a  later  stage  of  the  proc- 
ess. At  times  the  eruption  remains  papular  for  the  most 
part  throughout  its  entire  course,  only  a  few  patches  or 
circinate  figures  developing. 

Brocq  called  attention  to  the  fact  that  a  single  primary 
patch,  usually  of  large  size  and  situated  upon  tbe  abdo- 
men, precedcKi  bv  ten  days  or  two  weeks  the  general 
eruption,  and  this  observation  has  been  confirmed  by 
other  dermatologists. 

The  extent  of  the  eruption  varies  verv  greatly.  In 
some  cases  it  is  confined  to  one  or  two  regions,  but  most 
frequently  it  is  widely  distributed.  It  occurs  by  prefer- 
ence on  the  front  and  sides  of  the  abdomen,  over  the 
chest  and  on  the  buttocks,  and  on  the  sides  of  the  neck. 
It  may  be  universal,  but  it  rarely  develops  on  the  face 
or  below  the  elbows  and  knees.  There  is  also  consider- 
able variation  in  different  cases  in  the  color  of  the  le- 
sions, which  at  times  show  an  infianmiatory  red  but  more 
frequently  a  pinkish  or  fawn  color.  The  eruption  usu- 
ally disappears  in  from  two  or  three  weeks  to  two  or 
three  months,  but  cases  not  infrequently  last  longer, 
even  for  four  or  six  months. 

The  appearance  of  the  eruption  is  usually  preceded  by 
a  slight  rise  of  temperature  with  general  malaise,  but 
these  systemic  manifestations  are  usually  so  slight  as  to 
pass  almost  unnoticed.  Thare  may  be  some  enlargement 
of  the  lymphatic  glands.  This  may  be  confined  to  the 
submaxillarv  and  post-cervical  glands.  At  times  also  the 
axillary  and  inguinal  glands  show  slight  painless  en- 
largement. There  is  slight  itching,  partteularly  at  night, 
or  when  the  patient  gets  overheated,  but  it  is  not  of 
severe  character  and  causes  little  or  no  annovance. 

Etiology. — The  etioloey  of  the  disease  is  unknown. 
Like  the  exanthemata  and  other  toxic  eruptions  it  occurs 
most  frequently  in  children.  It  was  thought  by  Hebra 
to  be  a  mycotic  affection,  and  this  view  still  has  its  advo- 
cates. Its  symmetrical  distribution,  the  accompanying 
slight  febrile  disturbance,  and  the  character  of  the  erup- 
tion seem  to  indicate  that  it  is  closely  allied  to  erythema 
multiforme. 

Histopatholooy. — Microscopically  the  changes  found 
are  those  of  a  sHght  infiammatory  process  in  tLe  skin. 

Diagnosis. — The  exceedingly  trivial  character  of  the 
systemic  disturbances  and  the  duration  of  the  eruption 
serve  to  distinguish  it  from  the  exanthemata.  From 
psoriasis  and  widely  distributed  forms  of  seborrhoBic 
eczema  occurring  in  small  patches,  it  is  distinguished  by 
the  lack  of  infiltration  of  the  patches,  the  much  lower 
grade  of  inflammation,  and  the  character  of  the  scales, 
the  fine  branny  scales  of  pityriasis  rosea  presenting  no 
similarity  to  the  coarser  scales  of  psoriasis  and  seborrhceic 
eczema.  From  tinea  circinata  it  is  distinguished  by  its 
much  wider  distribution,  the  rapid  development  of  the 
lesions,  and  the  absence  of  the  ringworm  fungus.  It  is 
most  likely  to  be  confused  with  the  squamous  and  circi- 
nate syphilidcs,  from  which  it  is  distinguished  by  more 
rapid  development,  less  scaling,  absence  from  the  face 
and  hands,  and  the  absence  of  concomitant  symptoms  of 
secondary  syphilis. 

Treatment, — The  disease  requires  very  little  treat- 
ment. Constitutional  treatment  should  be  symptomatic. 
Certain  authorities  think  they  have  seen  benefit  from  the 
use  of  salicylic -acid  compounds.  A  mild  antipruritic 
dusting  powder,  or  lotion  or  salve  is  all  that  is  necessary 
in  the  way  of  local  treatment.        William  Allen  Putey. 

PITYRIASIS  RUBRA.— Pityriasis  rubra  is  a  dermatitis, 
usually  subacute  or  chronic  in  intensity,  in  all  but  the 
most  exceptional  cases  universal,  and  characterized  by 
abundant  dry  desquamation.  Other  names  by  which  tbe 
condition  is  known  are  dermatitis  exfoliativa  (Wilson), 
pityriasis  rubra  aigu  (Devergie),  ery throdermie  exfoliante 
(Besuier).     It  is  a  rare  disease. 

Symptomatology. — The  disease  may  begin  primarily 
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as  pityriasis  rubra,  or  it  may  develop  upon  other  inflam- 
matory dermatoses.    When  occurring  primarily  it  may 
begin  in  either  of  two  ways.    In  some  cases  it  begins  as 
a  dilTuse  fayperaemia,  which  increases  until  the  skin  be- 
comes a  bright  red,  and  with  the  increase  in  redness  there 
is  the  development  of  the  characteristic  desquamation. 
In  other  cases  it  begins  as  circumscribed  red   scaly 
patches.    These  spread  peripherally  and  new  patches 
form  at  the  same  time,  until  the  entire  surface  becomes 
involved  in  the  process.    In  the  early  stages  of  the  dis- 
ease the  skin  is  of  a  bright,  hypenemic  red  color,  which 
fades  on  pressure,  and  the  induration  is  very  slight.    As 
the  process  becomes  older  the  redness  becomes  of  a  deeper 
hue,  and  In  some  cases  has  presrated  a  markedly  venous 
cliaracter.    There  is  also  at  times,  even  when  arsenic  has 
not  been  used,  the  develooment  of  marked  pigmentation 
in  the  skin.    The  true  color  of  the  skin  is  more  or  less 
concealed  by  the  abundant  grayish  scales  which  cover  it. 
The  abundance  of  this  desquamation  is  one  of  the  most 
salient  characteristics  of  pityriasis  rubra.    The  scales  are 
dry  and  grayi^  in  color;  at  times  they  are  fine,  but  usu- 
ally, except  on  the  face,  they  occur  as  thin  papery  flakes. 
On  the  pAlms  and  soles  the  homy  epidermis  exfoliates  in 
large  flakes,  which  may  at  times  amount  to  masks  of  the 
parts.    The  scales  are  easily  detached  and  quickly  reform. 
A  quart  or  more  of  scales  may  be  produced  in  twenty - 
four  hours,  so  that  they  can  be  collected  by  the  handful 
from  the  |Mitient's  bed.    There  is  usually  very  slight  in- 
duration of  the  skin,  although  after  the  disease  has  per- 
sisted for  a  long  time  the  skin  may  become  considerably 
indurated  and  stiffened  as  a  result  of  the  chronic  inflam- 
matory  process.    Rarely  is   there  any  free   exudate. 
Except  for  perspiration  the  skin  is  dry,  although  a 
certain  amount  of  weeping  and  even  the  formation  of 
biillfB  have  been  described.    When  we  come,  however, 
to  cases  of  this  character,  accompanied  by  bulls  and  free 
exudation,  the  border-line  between  this  disease  and  pem- 
phigus foliaceus  becomes  confusing. 

There  is  more  or  less  involvement  of  the  appendages 
of  the  skin.  The  growth  of  the  hair  is  intenered  with 
and  much  falling  of  the  hair  takes  place.  At  times  the 
accumulation  of  scales  underneath  the  nails  causes  them 
to  be  raised  up  and  thrown  off.  Again  the  nails  may 
become  thin  and  softened  and  stunted  or  lost  entirely. 
In  some  cases  the  nails  become  thick  and  rough  and 
striated.  The  secretion  of  sweat  is  usually  much  dimin- 
ished, but  there  may  be  an  increase  on  such  parts  as  the 
axilla  and  genito-crural  fold.  The  tongue  in  most  cases 
is  bright  red,  undoubtedly  due  to  the  exfoliation  of  the 
epithelium,  which  Is  washed  away  in  the  saliva. 

The  subjective  symptoms  are  relatively  unimportant. 
In  rare  cases  the  itching  is  severe,  but  usually  it  is  of 
trivial  character  or  absent.  The  sensation  is  more  apt  to 
be  one  of  tenderness,  burning,  and  stiffness  of  the  skin. 
The  onset  of  the  disease  is  usually  accompanied  by  a 
temporary  febrile  disturbance,  which  may  recur  with 
each  exacerbation  of  the  process.  Except  for  such  slight 
disturbances  there  may  be  no  positive  illness,  although 
there  is  usually  an  indefinite  lowering  of  the  general 
physical  tone,  which  becomes  more  marked  as  the  disease 
progresses.  I^ter  on,  the  patients  become  ancemic, 
cachectic,  and  emaciated,  and  thus  become  the  ready 
prey  to  intercurrent  affections.  Insanity,  and  other 
mental  and  nervous  disturbances  have  been  noted  in  a 
number  of  the  cases. 

The  acute  cases  are  often  accompanied  by  very  violent 
constitutional  svmptoms,  with  all  the  evidences  of  grave 
septic  or  nutritional  disturbance.  The  temperature  may 
range  as  high  as  106^  or  106°  F.  There  may  be  great 
depression,  diarrhoea,  rigors,  and  a  typhoid  condition, 
and  death  may  occur  in  one  or  two  weexs. 

Etiology. '■-The  cause  of  the  disease  is  unknown.  It 
la  probable  that  several  conditions,  essentially  different, 
present  this  complex  of  symptoms.  It  is  rare  in  children 
and  occurs  most  frequently  after  middle  life.  It  is  more 
frequently  observed  in  men  than  in  women.  Crocker 
tbioks  there  is  a  close  relationship  between  acute  rheu- 
matism and  gout  and  pityriasis  rubra,  eleven  out  of  eigh- 


teen cases  which  he  analyzed  having  shown  this  relation- 
ship. Jadassohn  has  pointed  out  the  freq[uency  of  the  as- 
sociation of  tuberculosis  in  some  form  with  pityriasis  ru- 
bra. It  is  recognized  that  pityriasis  rubra  may  supervene 
upon  psoriasis,  eczema,  and  other  inflammatory  affections. 
Brocq  has  seen  a  severe  acute  attack  brought  on  by  the 
vigorous  application  of  chrysarobin,  ana  Crocker  has 
seen  it  follow  vigorous  inunctions  with  mercurial  oint- 
ment and  the  external  use  of  arsenic.  Stelwagon  has 
seen  it  develop  on  the  extremities  after  the  use  of  quinine 
by  patiettts  who  had  an  idiosyncrasy  as  regards  that  drug. 
As  an  exciting  cause,  sudden  chillmg  of  the  body  has  in 
some  cases  seemed  to  have  a  direct  relationship  to  the 
development  of  the  disease,  and  in  other  cases  it  has  been 
excited  by  alcoholic  debauches. 

Pathology. — Microscopically  the  disease  shows  noth- 
ing to  differentiate  it  from  other  simple  inflammatory 
processes  in  the  skin.  There  are  the  usual  changes  of  a 
superficial  dermatitis,  and  when  the  disease  has  persisted 
for  a  long  time  there  are  the  connective-tissue  changes 
characteristic  of  chronic  inflammation  of  the  skin.  Sev- 
eral efforts  have  been  made  to  discover  central  or  per* 
ipheral  nerve  changes  in  connection  with  the  disease,  but 
without  definite  findings. 

Diagnosis. — ^The  involvement  of  the  entire  skin,  which 
occurs  in  all  but  the  rarest  cases,  the  profuse  dry  desqua- 
mation, the  slight  induration,  together  with  the  rapid 
development,  are  the  prominent  characteristics  of  the 
disease. 

If  it  is  admitted  that  psoriasis  or  a  squamous  eczema 
could  become  absolutely  universal  and  of  imiform  type 
of  eruption  throughout,  it  is  possible  that  they  might  be 
confused  with  pityriasis  rubra.  It  is  hardly  likely,  how- 
ever, that  this  ever  occurs.  A  universal  psoriasis  could 
be  differentiated  by  the  gradual  development,  the  greater 
induration  of  the  skin,  and  the  thick,  silvery  white,  close-  * 
ly  adherent  scales  of  that  disease,  and  the  hemorrhagic 

guncta  following  the  forcible  removal  of  the  scales.  It 
i  hardly  conceivable  that  an  eczema  could  show  a  uni- 
form type  of  eruption  over  the  entire  body,  such  as  is 
seen  in  pityriasis  rubra.  Additional  pohits  of  distinction 
from  eczema  would  be  the  yellowish  crusts  of  eczema, 
the  presence  of  more  or  less  free  exudate,  less  rapid  on- 
set, greater  induration  of  skin,  more  itching,  and  less  evi- 
dence of  constitutional  disturbance. 

The  two  conditions  with  which  pityriasis  rubra  is  likely 
to  be  confused  are  pemphigus  foliaceus  and  pityriasis 
rubra  pilaris.  In  pemphigus  foliaceus  there  is  the  oc- 
currence of  flaccid  bullae,  which,  if  not  seen  themselves, 
at  least  leave  traces  of  their  existence  in  undermined 
borders  of  epidermis  and  in  the  excretion  of  serum  and 
pus,  which  dries  in  crusts  upon  the  surface  and  gives 
rise  to  the  sickening  characteristic  odor  of  pemphigus 
foliaceus.  Pityriasis  rubra  pilaris  does  not  develop  so 
rapidly  as  pityriasis  rubra,  is  not  so  likely  to  be  uni- 
versal,  is  accompanied  by  much  greater  induration  of 
the  skin,  and  shows  the  characteristic  papules,  which 
are  entirely  absent  in  pityriasis  rubra.  These  rough, 
dry,  homy  papules,  capping  the  hair  follicles  and  givmg 
the  skin  the  nutmeg-grater  appearance,  that  are  seen 
on  the  back  of  the  fingers  and  hands  in  pityriasis  rubra 
pilaris,  are  entirely  absent  in  pityriasis  rubra. 

Treatment. — The  patients  are  made  much  more  com- 
fortable by  emollient  local  applications.  The  essential 
thing  is  to  keep  the  skin  thoroughly  lubricated.  This 
may  be  done  with  vaseline,  rose  ointment,  olive  oil,  lano- 
lin, or  mixtures  of  these  in  the  form  of  liniments.  The 
internal  treatment  is  symptomatic,  and  is  directed  toward 
building  up  the  patient's  general  health.  Arsenic  and 
quinine  have  both  been  advised  empirically  without  very 
strong  evidence  of  their  having  any  specific  effect.  The 
patients  should  be  carefully  protected  against  chilling, 
and  they  do  best  when  they  stay  in  bed.  There  is  little 
evidence  that  treatment  has  any  effect  except  in  relieving 
symptoms.         '  WiUiam  Allen  Pu$ey, 

PITYRIASIS  RUBRA  PILARIS.  See  Lichen  Ruber 
AeumincUue. 
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PONS  AND  MEDULLA,  DISEASES  OF  THE.— It  is 

a  fortunate  fact  that  the  occurrence  of  vascular  lesions, 
such  as  hemorrhage,  embolus,  and  thrombosis,  is  rare  in 
the  neighborhood  of  the  pons  and  medulla.  They  may 
of  course  occur  in  the  presence  of  such  a  favoring  ele- 
ment as  cardio- vascular  disease,  which  in  turn  may  be 
due  to  a  variety  of  causes,  but  when  they  are  of  any  con- 
siderable size  they  are  so  quickly  fatal  that  a  determina- 
tion of  their  exact  location  within  the  above  structures 
is  practically  impossible.  It  is,  moreover,  not  particu- 
larly easy,  even  though  the  lesion  be  so  small  as  to  be 
compatible  with  life,  to  locate  it  with  absolute  dcfinite- 
ness,  and  this  in  spite  of  the  fact  that  the  industry',  both 
of  the  clinician  and  of  the  pathologist,  has  guided  us 
to  a  remarkably  clear  comprehension  of  the  physiologic 
values  of  the  various  nuclei,  nerve  fibres  and  tracts 
which  lie  in  and  traverse  this  anatomically  complex  ter- 
ritory. 

In  tlie  case  of  extensive  hemorrhage  the  victim  is 
struck  down  so  suddenly,  and  unconsciousness  super- 
venes so  rapidly  that  it  is  impossible  to  separate  the 
damage  to  individual  nuclei  n-om  the  general  havoc 
which  the  lesion  entails.  Certain  features  are,  however, 
usually  present  which  indicate  in  a  measure  the  /general 
situation  of  the  extra vasated  blood.  The  respiration,  for 
instance,  rather  quickly  assumes  the  Chey ne-Stokes  char- 
acter, and  this  in  itself  should  arouse  a  suspicion  of  the 
intimate  relationship  between  the  hemorrhage  and  the 
respiratory  centre.  Conjugate  deviation  of  the  eyes  is 
also  a  fairly  reliable  indication  of  ponto-medullary  hem- 
orrhage, the  eyes  being  turned  toward  the  side  opposite 
the  lesion.  The  resultant  paralysis  is  apt  to  be  bilateral 
even  though  the  hemorrhage  be  unilateral  and  differs 
from  the  flaccid  type  observed  at  the  outset  of  an  ordi- 
nary apoplexy  in  the  tendency  of  the  extremities  to  as- 
sume a  degree  of  rigidity.  This  rigidity  may  be  ac- 
companied by  a  recurring  shock-like  tremor  of  a  rather 
coarse  type.  The  behavior  of  the  reflexes  is  not  suffi- 
ciently constant  to  be  dependable,  and  there  is  nothing 
strikingly  characteristic  about  the  pulse  and  temperature. 

In  arterial  lesions  of  lesser  grades  of  severity  the  symp- 
toms may  be  grouped  in  a  variety  of  wa^'s,  dependent 
upon  their  site  and  extent.  A  lesion  involving  the 
pyramidal  tract  in  the  upper  pons  produces  an  ordinary 
hemiplegia,  but  if  it  be  sufficiently  extensive  to  include 
the  facial  nucleus,  or  even  its  roots,  there  usually  results 
a  so-called  alternating  hemiplegia;  that  is  to  say,  a  facial 
paralysis  corresponding  to  the  side  of  the  lesion  and  a 
paralysis  of  the  opposite  side  of  the  body, 

A  similar  type  is  ol)served  where  the  nucleus  of  the 
sixth  nerve  is  include<l  in  the  lesion.  In  other  cases  both 
the  abducens  and  the  facial  nerves  may  be  involved  on 
the  side  of  the  vascular  disturbance,  and  the  resulting 
paralysis  may  be  associated  with  hemiplegia  of  the  op- 
posite side  of  the  body.  Oftentimes  the  disturbance  lies 
not  exactly  in  the  sixth  nucleus,  but  near  by  in  the  con- 
joined centre  for  the  sixth  of  the  same  side  and  the  oppo- 
site rectus.  This  pro<luces  the  conjugate  deviation  of 
the  eyes  away  from  the  side  of  the  lesion  spoken  of 
above. 

The  variety  of  clinical  combinations  which  may  occur 
in  vascular  lesions  of  the  ponto-medullary  region  is  rela- 
tively extensive.  An  examination  of  its  anatomy  reveals 
the  fact  that  it  contains  the  nuclei  of  the  larger  part  of 
the  cranial  nerves,  nuclei  which  serve  also  as  trophic 
centres.  It  contains  furthermore  centres  governing  the 
respiration  and  the  heart's  action:  likewise  the  great 
tracts  and  network  of  fibres  which  have  to  do  with  mo- 
tion, sensation,  and  equilibration.  The  act  of  vomiting, 
the  secretion  of  the  saliva,  and  the  vaso-motor  activities 
of  the  body  also  doubtlessly  depend  upon  centres  located 
in  this  important  region.  Nowhere  else  in  the  central 
nervous  system  are  so  many  important  structures  in  such 
close  proximity ;  hence  it  is  easy  to  understand  the  eccen- 
tric grouping  of  symptoms  arising  from  simultaneous 
destruction  of  nuclei  and  nerve  tracts,  both  sensory  and 
motor. 

To  attempt  to  give  in  detail  all  the  clinical  combina- 


tions to  which  acute  vascular  lesions  of  this  region  may 
give  rise  would  be  as  fniitless  as  it  is  impossible,  the  ele- 
ment of  fortuitousness  being  too  strongly  in  the  ascend- 
ant. Generally  speaking  the  onset  of  trouble  is  marked 
by  rather  severe  vertigo,  which  may  be  accompanied  by 
vomiting"  of  equal  severity.  Consciousness  is  seldom 
profoundly  disturbed,  hence  the  patient  is  able  to  ob- 
serve and  give  an  account  of  his  troubles.  These  may 
consist  of  the  alternating  hemiplegia  above  mentioned, 
or  may  be  further  complicated  by  a  more  or  less  extensive 
loss  oi  sensation,  by  ataxia  of  the  upper  or  lower  extremi 
ties,  by  difficulty  in  speech  and  in  swallowing,  by  diplo- 
pia, or  by  a  complete  loss  of  control  of  the  facial  muscles 
which  externalize  the  emotions. 

As  stated  above,  it  is  impossible  to  construct  a  semei- 
ology  which  will  fit  every  case.  The  point  always  to  be 
emphasized  is  the  eccentric  grouping  of  symptoms  indi- 
cating nuclear  palsy  combined  with  more  or  less  exten- 
sive implications  of  the  motor  and  sensory  tracts. 

The  prognosis  in  this  class  of  cases  is  fairly  good  as 
regards  life.  The  damage  to  the  nuclear  elements  is, 
however,  practically  permanent,  the  resultant  paralysis 
being  for  the  most  part  of  the  atrophic  type. 

Treatment  is  of  little  avail  except  in  cases  in  which 
syphilis  is  the  etiologic  factor. 

The  medulla  may  be  involved  during  the  course  of 
many  diseases  of  the  central  nervous  system,  notably 
tabes,  progressive  muscular  atrophy,  multiple  sclerosis, 
gliosis,  and  amyotrophic  lateral  sclerosis.  It  may  also 
be  the  seat  of  tumor,  abscess,  or  tuberculous  disease.  Ab 
none  of  these  diseases  can  be  classed  as  peculiar  to  the 
medulla  no  further  consideration  will  be  given  them  in 
this  article. 

The  next  disease  of  essentially  medullary  origin  to  be 
considered  is  the  so-called 

Pkogressive  Bulbar  Paralysis. 
(Labio-glosso-laryngeal  [Pharyngeal]  Paralysis.) 

It  is  to  be  classed  among  the  rare  forms  of  nervous  dis- 
ease. Its  victims  are,  in  the  large  majority,  found  among 
the  aged.  A  so-called  infantile  type  will  be  spoken  of 
later.  As  to  its  etiology  nothing  definite  is  known, 
hence  the  usual  train  of  causative  factors  comes  in  for 
mention,  namely,  exposure  to  cold,  traumatism,  mental 
wear  and  tear ;  and  even  abuse  of  function  of  the  lips, 
tongue  and  palate,  although  it  appeare  that  women  arc 
less  commonly  afflicted  than  men. 

Symptomatoi-ogy. — The  first  thing  that  attracts  the 
patient's  attention  is  an  unwonted  fatigue  after  talking 
for  any  length  of  time,  with  a  restricted  ability  to  enun- 
ciate certain  syllables.  The  initial  disability  lies,  as  a 
rule,  in  the  articulation  of  the  lingual  consonants,  I,  r,  w, 
and  (.  The  tongue  can  at  first  still  be  protruded,  but  not 
to  the  normal  extent,  and  there  may  be  a  difficulty  in 
securing  its  proper  apposition  to  the  roof  of  the  mouth 
for  sounding  the  linguo- palatine  consonants  t  and  d.  Up 
to  this  time  the  continuous  sibilant  s  may  be  pronounced. 
With  the  increasing  weakness  of  the  lips  whistling  be- 
comes impossible  and  there  is  an  inability  to  utter  tlie 
sounds  in  which  the  li[)s  are  chiefly  concerned,  such  as 
o,  V,  b,  p,  and  m.  So  imperfectly  are  the  lips  brought 
together  and  so  sluggish  is  their  separation  that  the 
labial  explosives  b  and  p  degenerate  into  m  and  «.  Fi- 
nally weakness  of  the  palate  fails  to  shut  off  the  nasal 
cavity,  and  a  part  of  the  expiratory  air  stream  escaping 
through  the  nose  gives  a  nasal  quality  to  the  voice,  h  ana 
p  sounding  as  mb  and  mp. 

At  this  stage  of  the  disease  dysarthria  is  fully  estab- 
lished. Words  are  run  together  and  indistinctly  articu- 
lated, with  an  intonation  of  a  decidedly  nasal  quality. 
Single  words  may  still  by  special  effort  be  brought  out 
clearly,  but  sustained  speech  of  any  clearness  is  impos- 
sible. 

Either  at  this  time  or  more  commonly  after  the  disease 
has  been  established  a  few  months  the  patient  experi- 
ences a  difficulty  in  swallowing.  Only  by  great  effort 
can  food  be  carried  back  through  the  pharynx  to  the 
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crsophageal  opening.  Fluids  are  constantly  regurgitated 
through  the  nose,  and  at  times  are  inhaled  into  the  larynx 
causing  choking  and  paroxysms  of  coughing.  Ultimate- 
ly neither  fluid  nor  solid  food  can  be  successfully  swal- 
lowed.   Chewing  also  becomes  progressively  difflcultl 

Finally  both  phonation  and  respiration  become  in- 
volved. The  voice  is  weak  and  monotonous  and  lacks 
modulation.  Hoarseness  may  develop  and  ^o  on  to  com- 
plete aphonia.  Toward  the  end  respiration  becomes 
uibored»  and  not  uncommonly  severe  attacks  of  strangu- 
lation occur. 

Examination  of  the  larynx  shows  in  the  beginning 
nothing  abnormal;  later,  paresis  of  the  adductors  is  ob- 
vious. The  masticatory  muscles  betray  their  weakness 
by  imperfect  closure  of  the  Jaw  and  restricted  lateral 
movements  of  tite  same. 

Bulbar  paralysis  is  of  the  degenerative  type.  Atrophy 
is,  however,  not  an  early  symptom  and  almost  never 
keeps  pace  with  the  paralysis.  It  is  usually  first  observ- 
able in  the  tongue,  which  becomes  lax  and  feels  flabby 
and  spongy;  the  fibrillary  twitching  is  very  striking. 
Ultimately  the  organ  undergoes  a  marked  grooving  and 
furrowing,  and  its  total  volume  is  much  diminished. 
The  lip  muscles  are  rarely  affected  until  late  in  the 
course  of  the  disease.  Thev  then  become  thin  and  tone- 
less. The  muscles  of  the  Jaw  are  only  rarely  markedly 
wasted,  although  a  fibrilla^  twitching  is  not  infrequent- 
ly observed  in  them  at  an  early  stage. 

The  electrical  excitability  of  the  diseased  muscles  is 
never  greatly  altered.  late  in  the  course  of  the  disease 
there  may  be  some  quantitative  change  to  faradism,  but 
examination  is  never  very  satisfactory. 

When  the  disease  is  far  advanced  the  expression  of  the 
face  is  verr  characteristic  and  striking.  The  mouth  is 
open,  the  lower  lip  sunken;  and  drooling  is  constant. 
The  fixed  and  expressionless  lower  part  of  the  face  con- 
trasts strangely  with  the  still  mobile  muscles  of  the 
upper  face  ana  eyes,  which  alone  afford  mimic  externa- 
lizataon  of  intellectual  activity.  The  patient  is  v&ry  emo- 
tional and  cries  easily,  but  even  then  the  mouth  is  but 
little  discomposed,  whereas  the  respiratory  muscles  are 
thrown  into  a  sort  of  spasm  to  which  is  sometimes  added 
a  peculiar  respiratory  stridor.  The  shrunken,  furrowed 
tongue  lies  motionless  on  the  floor  of  the  mouth,  articu- 
lation is  almost  annihilated,  and  the  feebly  mumbled 
speech  incomprehensible.  The  respiratory  movement  is 
hurried  and  the  pulse  may  run  as  high  as  140  per  minute. 
Emaciation  is  very  marked. 

The  above  symptomatology  develops  on  the  basis  of  a 
paralysis  of  cranial  nerves  which  are  purely  motor,  and 
there  is  never  implication  of  nerves  which  ai-e  sensory  or 
sensorial.  Curiously  enough,  however,  in  certain  cases 
there  is  to  be  observed  a  peculiar  heightening  of  tendon 
reflex  irritability  in  the  facial  and  masticatory  muscles. 

Diagnosis.— ^Bulbar  paralysis  has  so  many  features 
that  are  peculiar  that  its  differentiation  from  other  affec- 
tions of  the  medulla  should  present  no  special  difliculties. 
The  gradual  character  of  its  onset  and  development,  its 
practical  restriction  to  persons  of  advanced  age,  the  sym- 
metrical implication  of  purely  motor  nerves  with  absence 
of  sensory  and  sensorial  disturbances,  and  the  association 
of  paralysis  with  atrophy  are  all  factore  which  serve  to 
crystallize  out  the  disease  from  other  affections  of  the 
same  region.  The  features  which  further  distinguish  it 
from  acute  bulbar  paralysis  and  from  the  pseudobulbar 
form  will  be  considerea  later.  Tumors  oi  the  medulla 
involve  all  structures  in  their  neighborhood;  hence,  sen- 
sory nerves  suffer  as  well  as  motor ;  furthermore  tumors 
produce  the  usual  train  of  symptoms  characteristic  of  a 
general  increase  of  intracranial  pressure. 

Patbolooical  Anatomy.  —  The  essential  morbid 
change  in  bulbar  paralysis  is  a  progressive  decay  of  the 
motor  nuclei  of  the  facial,  hypoglossal,  and  glosso-pharyn- 
geo-vago-accessoiy,  and  occasionally  of  the  trigeminal. 
The  ganglion  cells  of  these  nuclei  lose  their  processes, 
shrivel,  and  gradually  disappear.  The  intranuclear  re- 
ticulations and  the  intra-  and  extrabulbar  roots  undergo 
the  same  destruction,  the  change  in  the  latter  being  suffi- 


ciently marked  in  certain  cases  to  be  obvious  macroscopi- 
cally.    In  some  cases  the  pyramidal  tracts  are  involved. 

I%0tiN08i8.>-The  disease  is,  for  the  most  part,  steadily 
progressive  and  invariably  ends  fatally.  Its  duration 
vanes  from  one  to  three  yeare.  Remissions  rarely  occur, 
although  in  any  case  there  may  be  protracted  periods 
during  which  there  appeara  to  be  no  advance  in  the 
symptoms.  In  quickly  progressing  cases  the  disease 
may  run  its  course  in  less  than  a  year.  Death  usually 
ensues  by  reason  of  asphyxia,  bronchitis,  inhalation 
pneumonia,  inanition,  or  some  intercurrent  disease. 

Treatment. — Many  drugs  have  been  tried,  but  none 
is  of  any  special  value.  Strychnine  in  gradually  increas- 
ing doses,  arsenic,  nitrate  of  silver,  and  the  iodides  are 
among  those  most  strongly  recommended.  Forced  feed- 
ing should  be  instituted  early  in  the  attempt  to  keep  up 
the  nutrition,  and  later,  when  dysphagia  is  establi^ed, 
the  food  should  be  introduced  artificially  into  the  stom- 
ach in  order  to  avoid  the  very  imminent  danger  of  in- 
lialation  pneumonia. 

A  galvHnic  current  of  two  or  three  milliamp^res  passed 
from  one  mastoid  to  the  other  is  recommended  by  Oppen- 
heim. 

Vocal  gymnastics  may  be  tried  in  the  effort  to  improve 
the  speecn. 

The  Hereditary  (Familial)  Type  of  Progremve  Bulbar 
Paralysis, — A  few  cases  of  a  peculiar  hereditary  form  of 
progressive  bulbar  paralysis  have  been  observed  among 
memberaof  the  same  family,  usually  among  the  offspring 
of  consanguineous  marriages.  The  victims  are  prac- 
tically always  true  degenerates.  The  peculiarity  of  the 
disease  in  these  cases  is  that  it  usually  affects  the  upper 
facial  territory  first  and  its  effects  are  most  marked  in 
this  region,  ophthalmoplegia,  especially  ptosis,  being  as- 
sociated with  the  bulbar  phenomena.  These  latter  do 
not  differ  from  those  observed  in  the  ordinary  form. 

The  paralysis  is  in  most  cases  of  the  atrophic  type  and 
is  associated  with  partial  reaction  of  degeneration. 

In  1805  Oppenheim  described  an  infantile  form  of 
pseudo-bulbar  paralysis.  It  was  observed  by  him  in 
connection  with  cerebral  infantile  diplegia,  and  consisted 
of  a  bilateral  paralysis  or  paresis  of  the  muscles  of  the 
tongue,  palate,  pharynx,  and  larynx,  which  gave  rise  to 
the  characteristic  dysarthria,  dysphagia,  etc.  The  pa- 
ralysis was  associated  with  spastic  athetotic  movements 
of  the  affected  muscles.  Atrophy  and  fibrillary  twitch- 
ing were  absent. 

Oppenheim  considers  the  pathologic  basis  of  the  dis- 
order to  be  a  bilateral  disease  or  a  developmental  defect  in 
the  central  convolutions. 

The  Acute  (Apoplectiform)  Type  op  Bulbar  Pa- 
ralysis.— Symptomatology. — Certain  cases  have  definite 
prodromes,  such  as  pressure  in  the  head,  ringing  in  the 
eare,  vertigo,  sleeplessness,  and  spots  before  the  eyes. 
The  main  symptoms  develop  suddenly.  Intense  vertigo 
or  even  a  genuine  apoplectic  shock  with  complete  loss  of 
consciousness  may  usher  in  the  attack.  Vomiting  may 
accompany  the  vertigo.  In  a  few  cases  general  convul- 
sions of  an  epileptiform  cliaracter  have  been  observed. 

Almost  immediately  after  onset  a  labio-glosso- laryngeal 
paralysis  is  found  in  full  development.  This  is  mani- 
fested by  characteristic  dysarthria,  dysphagia,  etc.  Al- 
though the  paralysis  is  bilateral  it  rarely  affects  the  two 
sides  equally.  In  the  majority  of  the  cases  the  extremi- 
ties are  also  involved  in  the  same  varying  degrees. 
There  may  be  paralysis  of  both  arms  with  simple  weak- 
ness of  the  legs,  or  there  may  be  simple  hemiplegia,  the 
latter  usually  on  the  side  opposite  to  that  on  which  the 
bulbar  nerves  are  most  involved.  The  onset  of  all  these 
symptoms  may  be  less  sudden,  a  few  days  or  even  a  week 
being  required  for  their  full  development. 

Dyspnoea  and  even  Cheyne-Stokes  respiration,  with 
marked  increase  of  the  pulse  rate,  may  be  present  early 
and  may  last  for  a  very  long  time. 

Various  sensory  disturbances  are  not  unusual,  and  the 
patient  may  complain  of  painful  parsesthesife  in  some 
parts  of  the  body  or  extremities. 

The  expression  of  the  face  is  characteristic ;  more  so  in 
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fact  than  in  the  early  stage  of  the  chronic  type  of  bulbar 
paralysis,  because  the  disease  renders  the  facial  muscles 
fixed  and  expressionless  in  a  very  short  time. 

The  paralysis  of  lips,  tongue,  and  soft  palate  is  natu- 
rally not  often  associated  with  atrophy— first,  because 
this  phenomenon  requires  time ;  and,  second,  because  it  is 
the  supranuclear  part  of  the  nerves  which  is  usuallv 
affected.  The  nucleus  itself  may  be  directly  affected, 
though  rarely,  and  in  such  cases  the  characteristic  atro- 
phy with  electrical  changes  may  be  found  in  the  affected 
muscles. 

The  symptomatology  is  much  more  variable  than  in 
the  chronic  bulbar  form,  and  naturally  varies  with  the 
extent  and  seat  of  the  lesion.  The  same  eccentric  group- 
ing of  bulbar  nerve  paralysis,  with  paralysis  or  paresis 
and  sensory  disturbance  m  the  trunk  and  extremities 
spoken  of  under  vascular  lesions  of  the  bulb  in  general,  is 
to  be  expected. 

Patftoloffical  Anatomy. — By  far  the  commonest  cause 
of  the  acute  form  of  bulbar  paralysis  is  thrombosis  with 
softening.  Both  hemorrhage  and  embolism  do  occur, 
but  with  nothing  like  the  same  frequency.  Poliencepha- 
litis  inferior  acuta  may  determine  the  symptoms  above 
described,  and  like  symptoms  are  also  ascribed  to  the 
pressure  of  a  dilated  atheromatous  basilar  artery. 

Certain  authors  have  observed  the  occurrence  of  an 
acute  bulbar  paralysis  associated  with  weakness  of  the 
extremities  during  the  course  of  typhoid ;  sometimes  with 
a  fatal  outcome.  In  the  latter  cases  streptococci  and 
other  organisms  were  found  in  various  parts  of  the  cen- 
tral nervous  system  without  any  very  marked  histologic^ 
changes. 

Prognosis. — Death  may  result,  in  very  acute  cases, 
within  a  short  time  from  mhalation  pneumonia  or  cardio- 
respiratory paralysis.  In  less  severe  cases  the  symptoms 
are  slowly  regressive  and  may  gradually  disappear, 
although  restoration  of  function  is  seldom  absolute  in  all 
the  affected  parts. 

Treatment. — In  cases  suspected  to  be  of  syphilitic 
origin  the  prompt  and  free  use  of  specific  medication  is 
demanded.  Otherwise  treatment  should  in  the  main  fol- 
low the  lines  indicated  in  the  therapy  of  cerebral  vascu- 
lar lesions  in  general.  In  the  cases  which  arise  in  the 
course  of  an  encephalitis  of  the  ponto-medullary  region 
antiphlogistic  and  derivative  measures  are  appropriate. 
Very  large  doses  of  calomel  may  serve  a  useful  purpose 
even  in  cases  not  syphilitic. 

It  is  very  important  to  make  every  effort  to  keep  up 
the  nutrition  from  the  beginning.  As  paralysis  of  the 
muscles  of  deglutition  may  be  absolute  even  from  the 
outset,  artificial  feeding  often  becomes  indispensable.  In 
the  later  stages  of  surviving  cases  electricity  may  prove 
useful. 

Labio-glosso-laryngeal  Paralysis  op  Pseudo-bul- 

BAR  AND   CeREBRO-BULBAR  OrIGIN. 

In  very  rare  cases  after  a  patient  has  experienced  a 
number  of  minor  apoplectiform  attacks  a  condition  re- 
sembling the  labio-glosso-laryngeal  paralysis  of  bulbar 
origin,  without  any  implication  of  the  bulb  itself,  may 
result. 

The  pathologic  substratum  of  such  cases  is  a  diffuse 
atheromatosis  of  the  cerebral  vessels,  which  causes  a 
gradual  destruction  of  the  cortical  representations  of  the 
facial,  hypoglossal,  and  motor  trigeminal  nerves. 

To  produce  a  fairly  complete  analogue  of  the  genuine 
bulbar  type  both  cortices  must  undergo  considerable 
destruction  in  the  regions  above  indicated,  with  second- 
ary changes  in  the  cortico-bulbar  projections.  As  these 
changes  are  all  distinctly  supranuclear,  atrophy  and  elec- 
trical changes  in  the  affected  muscles  are  wanting. 

Clinically,  while  the  above  picture  is  in  the  develop- 
mental stage,  the  patient  is  observed  to  have  a'  series  of 
mild  shocks  which  differ  in  nowise  from  the  ordinary.  It 
is  only  when  the  cumulative  effects  of  these  various 
shocks  are  manifest  in  a  bilateral  paralysis  or  paresis  of 
the  muscles  of  the  face,  tongue,  and  jaws  with  accom- 


panying disturbance  of  speech,  swallowing,  etc.,  that 
the  resemblance  to  the  bulbar  paralysis  begins.  Even 
then  the  likeness  is  not  complete,  since  severe  disturb- 
ance of  the  respiration  and  of  phonation  is  ordinarily 
absent. 

The  mental  state  of  such  patients  differs  markedly 
from  that  observed  in  the  genuine  form  of  bulbar  paral- 
ysis in  that  some  type  of  psychosis,  or  even  dementia,  is 
usually  present.  2:]k)-called  bulbar  cr3ring  and  laughing 
is,  on  the  other  hand,  commonly  present,  and  may  be 
very  marked. 

The  paralysis  is  not  necessarily  limited  to  the  face  and 
tongue  areas,  so  that  hemiplegia  or  diplegia  may  be  pres- 
ent. 

A  further  type — the  cerebro-bulbar — described  by  Op- 
penheim,  differe  from  the  above  only  in  the  fact  that  with 
the  cerebral  arterial  break-down  is  associated  a  similar 
condition  in  the  bulb.  The  lesions  are  never  large  and 
the  bulbar  symptoms  are  of  gradual  onset. 

Symptomatically,  bulbar  phenomena  are  found  asso- 
ciated w^ith  marked  mental  deterioration.  Both  bodily 
and  mentally  the  patient  is  in  a  most  deplorable  state. 
With  the  usual  disturbance  of  speech,  mastication,  and 
deglutition  is  associated  spastic  paralysis  of  the  extremi- 
ties on  one  or  both  sides.  Attacks  of  dyspnoea  and 
Cheyne-Stokes  respiration  either  come  on  spontaneously 
or  result  from  excitement,  from  paroxysms  of  spasmodic 
hiccough,  or  from  attempts  at  motion.  The  optic  nerves 
may  undergo  neuritis  with  consequent  atrophy.  The 
bladder  and  rectum  may  or  may  not  be  involved. 

The  prognosis  in  both  the  pseudo-bulbar  and  the  cere- 
bro-bulbar forms  is  very  grave,  although  life  may  be 
prolonged  for  a  considerable  period  of  time. 

The  treatment  recommended  is  that  already  described 
elsewhere. 

Asthenic  Bulbar  Paralysis. 
(Myasthenia  Gravis  Pseudoparalytica.) 

To  Erb  (1879)  is  due  the  credit  of  calling  attention  to 
a  symptom  complex  which  so  closely  simulated  that 
about  to  be  described  under  asthenic  bulbar  paralysis 
that  it  must  be  considered  its  nosological  analogue.  It 
was  not,  however,  until  the  appearance  of  Oppenheim's 
case  in  1887  that  this  singular  disease  began  to  attract  the 
attention  which  has  been  increasingly  accorded  to  it  up 
to  the  present  moment. 

Etiologically,  little  or  nothing  definite  is  known  about 
it  beyond  the  fact  that  it  appears  to  result  from  the  ac- 
tion of  some  toxic  agent  upon  a  congenitally  predisposed 
nervous  organism.  Its  association  with  tumors  of  the 
mediastinum  and  of  the  thymus  gland  has  been  note- 
worthy in  specific  instances.  The  predominance  of  the 
disease  in  early  life  is  striking,  but  persons  of  advanced 
years  are  by  no  means  exempt. 

Pathology. — Up  to  the  present  time  the  most  search- 
ing anatomic  investigations  have  failed  to  reveal  any 
organic  changes  in  the  medulla,  bulbar  nerves,  or  mus- 
cles. Congenital  nervous  defects  and  peculiarities  have 
been  observed  in  connection  with  certain  cases,  and  a  cer- 
tain amount  of  stress  has  been  laid  upon  the  same  as 
regards  their  morbid  value,  but  it  remains  extremely 
doubtful  if  such  stress  has  been  rightly  placed.  The 
disease,  in  last  analysis,  appears  to  be  a  true  neurosis. 

Symptomatology. — This  comprises  the  usual  dys- 
arthria, dysphagia,  and  masticatory  weakness  with  their 
associatetf  palsy  of  the  lips,  tongue,  palat«  and  jaw  ob- 
served in  the  ordinary  types  of  bulbar  paralysis.  Added 
to  this  is  a  paralysis  of  the  upper  part  of  the  face  with 
imperfect  closure  of  the  eyelids.  The  paralysis  also  ex- 
tends to  the  trunk  and  extremities,  and  attacks  of  dysp- 
na?a  are  frequent.  In  a  certain  number  of  cases  the  in- 
volvement of  the  ej'e  muscles,  notably  ptosis,  is  the 
earliest  aud  most  striking  symptom.  Atrophy  and  reac- 
tion of  degeneration  in  the  affected  nerves  and  muscles 
are  absent  throughout  the  entire  course  of  the  disease 
regardless  of  its  duration. 

Jolly  in  investigating  the  behavior  of  the  affected 
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reactions  take  place  in  the  compounding  (see  Incompati- 
bility, Medicinal). 

II.  The  CoMPunNG  of  Amounts  in  Prescriptions. 
— Ttie  first  point  in  the  matter  of  amounts  in  prescrip- 
tions is,  in  general,  not  to  order  more  of  the  medicine  than 
present  prognosis  seems  to  call  for.  Not  unnaturally,  the 
laity  instinctively  argue  that  the  remedy  should  fit  the 
case  in  measure  as  well  as  in  mode,  and  hence,  that  an 
excess  of  medicine  in  the  prescription  is  prima-facie  evi- 
dence of  a  deficiency  of  skill  on  the  part  of  the  prescriber. 
They,  furthermore,  naturally  object  to  the  paying  for  the 
superfluous.  Apart  from  these  considerations,  there  are 
also  many  and  obvious  objections  to  a  course  that  leaves 
half-used  parcels  of  medicine  to  accumulate  in  a  house, 
at  the  risk  of  inappropriate  application  on  subsequent 
occasions,  at  ignorant  hands.  Hence,  in  cases  in  which 
an  exact  forecast  of  the  amount  of  a  medicine  likely  to  be 
reauired  is  impossible,  it  is  wiser  to  order  no  more  than 
will  surely  be  within  bounds,  letting  the  prescription  be 
renewed  if  the  amount  prove  too  little.  Assuming  due 
regard  to  be  paid  to  this  principle,  then  the  determina- 
tion of  amounts  in  a  given  prescription  proceeds,  by  the- 
ory, thus:  the  amount  of  basis  will  be  the  product  of  the 
two  factors,  quantity  of  dose  and  number  of  doses  required, 
and  the  several  amounts  of  the  other  ingredients  will  be 
deduced  from  the  amount  of  the  basis,  in  accordance  with 
the  respective  requirements  of  relative  proportion.  In 
putting  this  theory  into  practice,  however,  the  impor- 
tant consideration  has  to  be  regarded,  that  (quantities  must 
be  such  as  can  conveniently  be  expressed  in  terms  of  the 
system  of  weight  or  of  measure  employed  in  the  prescrib- 
ing. This  consideration  detennines,  in  general,  the  use 
of  round  numbers,  and,  in  particular,  of  such  round  num- 
bers as  best  conform  to  the  relation  between  denomina- 
tions in  the  particular  system  of  weight  or  of  measure 
followed  in  the  prescription.  Fpr  example,  in  general, 
no  prescriber  would  fix  a  dose  to  be  expressed  by  such  a 
number  as  one  and  one-tenth,  whether  referring  to  grains 
or  grams,  nor  would  he  ever  estimate  upon  an  aggregate 
of  such  an  awkward  number  of  doses  as  seven,  or  eleven, 
or  nineteen,  or  twenty-three.  And,  for  example  again,  in 
particular,  the  prescriber  by  the  apothecaries'  system  of 
weight  or  of  measure,  recognizing  the  generally  duodeci- 
mal ratio  of  the  denominations  of  these  scales,  instinc- 
tively proportions  the  numbers  of  his  prescription  on  a 
duodecimal  basis.  His  ratios,  that  is,  are  as  one  to  some 
one  of  the  numbers  2,  4.  6,  8, 12, 18,  24,  60,  120, 180,  240, 
480.  On  the  other  hand,  if  the  metric  system  be  the  sys- 
tem followed,  the  decimal  basis  of  this  system  almost  of 
necessity  entails  the  use  of  decimal  ratios  in  proportion- 
ing amounts  in  prescription.  Quantities  are  in  this  case 
fixed  upon  that  are  to  each  other  as  one  to  some  number 
of  this  series  of  numbers:  2,  5, 10,  20, 25,  50.  75,  100,  200, 
250,  500,  1.000.  This  fundamental  difference  in  the  fig- 
ures to  be  used  in  working  bv  the  metric  system  as  com- 
pared with  the  apothecaries  is  a  point  very  commonly 
overlooked  by  novices,  in  this  country,  in  the  art  of  pre- 
scribing by  metric  denominations.  Because  already  fixed 
in  the  duodecimal  habit  through  previous  practice  with 
the  apothecaries'  system,  such  novices  are  apt  to  com 
pute  in  duodecimal  ratios  quantities  which  they  then  set 
down  in  terms  of  decimtilly  re\&tQ^  denominations — a  pro- 
ceeding wherein  theoretical  stupidity  begets,  as  it  should, 
practical  disaster.  For,  by  this  proceeding,  as  it  is  hardly 
necessary  to  point  out,  there  is  wholly  missed  the  one 
point  of  advantage  which  the  metric  system  has  to  offer, 
namely,  ease  of  computation  by  decimal  ratios.  A  medi- 
cine, then,  whose  dose  in  prescription  by  apothecaries' 
weight  is  taken  at  one  grain,  is — or  should  be — in  pre- 
scribing by  metric  weight,  taken  sXfive  centigrams,  and 
not  at  the  six  centigram  amount  by  which  the  American 
metric  prescriber,  translating  from  terms  of  apothe- 
caries' weight,  so  commonly  figures.  As  well  might  an 
original  metrician — to  coin  a  convenient  word — who  es- 
says a  prescription  by  the  apothecaries'  system,  first  fix 
his  dose,  by  his  old  metric  habit,  at  five  centigrams,  and 
then,  blindlv  insisting  on  exactly  that  quantum,  despite 
its  unsuitableness  to  the  foreign  system  of  weights,  pre- 


scribe in  grains  on  the  absurd  basis  of  a  seicenreighths- 
grain  dose ! 

Such  are  the  essential  points  of  the  theory  of  comput- 
ing prescription  amounts,  and  having  due  regard  to  these 
points,  the  prescription  of  solid  mixtures  For  make-up 
into  pills,  powders,  troches,  suppositories,  etc.,  is  easy 
enough ;  but  in  the  prescription  of  fluid  niixtures  many 
additional  considerations  enter  into  relation,  as  follows: 
In  the  first  place,  although  it  is  not  essential,  yet  it  is 
elegant,  and  hence  customary,  to  have  a  prescribed  mixt- 
ure aggregate  just  a  bottlrfm  of  some  one  of  the  sizes  of 
the  medicine  phials  of  the  shops.  Regard  must  therefore 
be  had  to  the  several  sizes  of  such  bottles.  In  the  United 
States  medicine  phials  are  made  of  capacities  conforming 
to  apot/iecaries*  measure,  which  capacities  are  severally 
as  follows:  oTie,  two,  and  four  fluidrachms,  and  one,  two, 
four,  six,  eight,  and  twelve  fluidounces.  This  fact  of  the 
conformity  of  medicine  bottles  to  apothecaries'  measure, 
makes,  in  this  country,  the  prescribing  of  fluid  mixtures 
readier  by  the  apothecaries*  than  by  Uie  metric  system. 
Phials  for  metric  prescription  should  be  of  the  natural 
metric  capacities,  severally,  of  twenty-five,  fifty ,  anehvtn- 
dred,  tiDo  hundred,  etc.,  cuhie  centimetres. 

The  second  special  point  affecting  amounts  in  the  case 
of  fluid  mixtures  relates  to  the  case  of  solids  in  solution, 
the  point  being  the  physical  fact  that,  in  dissolving  a 
solid  of  a  given  measure  in  its  condition  of  dry  powder 
does  not  augment  the  volume  of  the  solvent  by  the  fuU 
amount  of  such  measure,  but,  on  the  contrary,  increases 
such  volume  so  little  that,  in  the  ordinarily  comparatively 
weak  solutions  used  as  medicines,  the  increment  can 
safely  be  disregarded  in  the  estimation  of  amounts  for 
prescription. 

The  third  point  relates  to  the  system  by  which,  in  a 
given  case  of  a  fluid  mixture  for  internal  giving,  the 
individual  doses  are  to  be  measured.  This  consideration 
does  not  obtain  in  the  case  of  solids,  since,  in  such  case, 
doses  are  defined  by  a  stated  number  of  pills,  powders, 
or  troches — are,  that  is,  already  apportioned  by  Uie 
apothecary.  But  in  the  case  of  a  fluid  mixture,  the 
medicine  is  necessarily  dispensed  in  bulk  (except  when 
put  up  in  capsules),  and  doses  must  be  measured  out  by 
the  administrator  at  the  bedside.  The  point  then  pre- 
sents itself  of  practical  bearing,  whether,  m  a  given  case, 
the  dose  is  to  be  measured  by  a  method  of  precision — by 
use  of  a  graduated  pipette,  if  the  dose  be  quite  small,  or 
of  a  graduated  vessel  if  of  ordinary  or  large  dimension — 
or  whether  the  determination  is  to  be  by  the  conventional 
drop  on  the  one  hand  or  spoonful  on  the  other.  If  a  grad- 
uate is  to  be  used,  then  the  point  now  in  question  does 
not  present  itself;  but  if  the  drop  or  the  spocn^ful  is  to 
measure  the  dose,  then  the  consideration  arises,  in  the 
apportioning  of  amounts  in  prescription,  of  the  respec- 
tive actual  diDiensions  of  these  variable  measures,  under 
the  conditions  obtaining  in  the  individual  case.  As  re- 
gards the  drop,  it  must  be  remembered  that  this  measure 
varies  in  dimension,  not  only  according  to  the  viscosity 
and  specific  gravity  of  the  fluid  dropped,  but  also  ac- 
cording to  the  sfiape,  extent,  and  charftcter  of  the  surface 
from  which  the  drop  delivere  itself,  and  even,  further- 
more, in  the  case  of  drops  delivered  from  a  phial,  accord- 
ing to  the  degree  of  fulness  of  t/ie  bottle  on  the  occasion 
of  the  dropping.  A  bottle  with  a  flanged  mouth,  such 
as  the  ordinary  medicine  phial,  yields,  with  the  same 
fluid,  a  comparatively  large  drop  when  full  or  nearly  so 
at  the  dropping,  and  a  comparatively  small  one  when  at 
least  half  empty,  the  difference  in  the  respective  drop 
dimensions  in  the  two  instances  being  even  as  consider- 
able as  that  between  the  numbers  five  and  three.  The 
reason  for  this  difference  in  size  of  drops  is  that,  from  a 
full  bottle,  the  contents  begin  to  run  out  when  the  bottle 
is  but  slightly  tipped,  and  accordingly,  because  of  the 
position  of  the  free  edge  of  the  lip,  the  nascent  drop 
creeps  into  the  re-entrant  angle  formed  by  the  under 
surface  of  the  lip  and  the  side  of  the  neck,  and  there  has 
a  chance  to  grow  to  a  comparatively  goodly  size  before 
gravity  determines  the  fall.  On  the  other  hand,  a  phial 
half  empty  must  be  tipped  to  the  horizontal  before  the 
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contents  can  run  out,  in  which  position  the  narrow  rim 
of  the  lip  points  directly  downward,  and  so  presents  but 
a  small  surface  area  for  the  fluid  to  cling  to.  Under  these 
circumstances  the  fall  will  necessarily  be  in  compara- 
tively small  drops.  As  regards  the  spoonfui,  it  must  be 
remembered  that  this  measure,  like  the  drop,  is  subject 
to  variation,  so  that,  in  the  case  of  prescriptions  contain- 
ing powerful  medicines*  amounts  should  be  calculated  on 
the  basis  of  the  maximum  capacity  of  the  m^aiure.  What- 
ever, then,  may  be  the  variation  from  the  calculated  dose 
in  actual  mensuration,  will  be  on  the  safe  side  of  a  sTtort- 
age  instoad  of  a  possible  eateesa  of  amount.  Now  a  given 
spoon  will  natundly  hold  more  of  a  viscid  than  of  a  thin 
fluid,  and,  in  practical  mensuration »  will  more  readily 
hold  its  full  complement  when  the  fluid  is  poured  into  it, 
as  from  a  bottle*  than  when  the  spoon  is  made  to  dip  up 
the  fluid  from  an  open  vessel.  Hence,  in  the  case  of  a 
9yrupy  mixture,  with  the  dose  to  be  taken  directly  from 
8i€  phial,  the  conditions  obtain  where  the  spoonful  will 
be  at  its  maximum;  while,  on  the  other  hand,  in  the  in- 
stance of  a  thin  watery  dilution  standing  in  a  tumbler, 
with  the  dose  to  be  dipped  up  by  means  of  the  spoon, 
the  measure,  although  the  same  in  name,  may  be  very 
diilerent  indeed  in  fact.  Another  point,  which  should 
thoroughly  be  understood,  relates  to  the  size  of  the  aver- 
age spoon  of  to-day  as  compared  with  the  spoon  of  the 
same  denomination  of  two  generations  ago.  Coming 
down  from  our  ancestors  is  the  estimate  of  the  tabUnpoon- 
ful  as  the  measure  of  half  a  fluidounce,  or  16  c.c,  and 
of  the  ieaspooitful  as  that  of  a  fluidrachm,  or  4  c.  c.  These 
alleged  equivalences,  true  of  the  average  of  spoonfuls 
of  u>rmer  days,  are  stlU  handed  down  as  present  truth 
from  teacher  to  studtifit,  and  so  come  to  be  almost  uni- 
veraally  applied  in  prescription  calculations.  If.  how- 
ever, the  refuier  will  take  from  any  cliance  pantry  a  sam- 
ple of  the  average  commoner  kind  of  teaspoon,  such  as 
is  generally  relegated  for  service  in  the  nursery,  and  will 
provide  for  himself  an  accurate  graduate  and  a  phial  of 
water,  he  can  learn  for  himself,  in  two  minutes,  the  fact 
that  the  teaspoonful  will  run  much  nearer  rix  to  the 
fluidounce  than  the  traditional  eight — will  equal  the  quan- 
tity offtte  rather  than  of  four  cubic  centimetres.  And, 
by  the  same  token,  the  average  tablespoonful  of  our  own 
present  spoons  is  of  the  dimensions  of  three  rather  than 
of  four  to  the  two-fluidounce  measure— of  twenty  rather 
than  of  nxteen  cubic  centimetres.  And  indeed,  in  the 
case  of  thick  fluids,  such  as  strongly  syrupv  mixtures,  or 
a  fixed  oil  like  castor  oil,  where  also  the  fluid  is  poured 
into  the  spoon,  the  spoonful  will  considerably  exceed  even 
these  larger  estimates.  In  view  of  these  facts,  this 
writer,  in  his  teaching,  has  always  advised  for  prescrip- 
tion purposes  the  estimate  of  the  equivalence  of  the  tea- 
spoonful  as  at  5  c.c,  or  at  the  rate  of  six  to  the  fluid- 
ounce;  and  of  the  tablespoonful  at  20  c.c,  or  at  the  rate 
of  three  to  two  fluidounces-^six  to  four  fluidounces. 

By  ba^ng  calculations  on  such  assumed  equivalences, 
any  error  in  actual  mensuration  will  be,  as  it  should  be, 
in  the  direction  of  a  measure  smaller  rather  than  greater 
thsji  intended.  Furthermore,  it  is  a  happy  fact  that  these 
equivalences  give  numerical  relations  far  handier  for  pur- 
poses of  calculation  than  the  older  estimates.  In  the  case 
of  the  metric  values,  it  goes  without  saying  that  for  com- 
putation in  decimal  denominations,  the  numbers /!««  and 
twenty  axe  much  more  convenient  for  expressions  of  re- 
.■^pective  unit  quantities  than  the  numbers/ot/r  and  nix- 
teen.  And  in  the  apothecaries*  system  the  proportion  of 
8ix  to  the  fluidounce  permits  of  a  greater  number  of 
easily  calculated  combinations  than  the  time-honored 
eight  to  the  same  measure,  as  is  shovtm  in  the  tables 
boiow. 

A  fourth  consideration  affecting  the  estimation  of 
amounts  in  the  prescription  of  fluid  mixtures,  obtains  in 
the  prescribing  of  a  solid  to  be  borne  in  solution  in  an 
inert  fluid  menstruum,  the  point  being  the  matter  of  the 
proper  proportion  between  solid  and  solvent.  Of  course, 
in  the  first  place,  the  proportion  must  be  compatible  with 
the  solubility,  in  the  selected  menstruum,  of  the  given 
siilid;  and,  also  of  course,  in  the  second  place,  if  the  dose 


is  to  be  diluted  extemporaneously  for  the  taking,  the 
concentration  of  the  prescribed  solution  may  be  to  any 
degree  so  compatible  with  solubility.  If,  however,  as  so 
often  is  the  case,  the  prescription  purposes  a  solution  fit 
for  direct  administration  without  further  dilution,  then 
the  consideration  of  taste  entera  into  relation.  An  over 
strong  solution  will  be  rough  to  the  taste,  and  may  also 
be  irritant  or  even  corrosive  to  the  alimentary  mucous 
membranes ;  while,  on  the  other  hand,  if  the  solution  be 
inordinately  weak,  the  volume  required  for  the  carrying 
of  a  proper  dose  of  the  dissolved  basis  may  be  incon- 
veniently large.  Of  course,  in  this  matter  the  individual 
peculiarities  of  the  constituents  of  a  given  prescription 
will  require  individual  consideration ;  but,  in  a  general 
way,  the  truth  obtains  that  the  teaepoonfvl  is  best  made 
the  carrier  of  not  more  than — in  convenient  round  num- 
bere  of  the  respective  systems  of  weight — ticenty-five  een 
tigrame,  or  five  grains  ;  and,  similarly,  the  tablespoonful 
of  not  more  than,  respectively,  one  gram,  or  twenty  grains, 
of  a  solid  in  solution.  In  the  case  of  fairly  bland  sub- 
stances, whose  solubilities  will  at  the  same  time  permit, 
twice  these  quantities  may  be  permissible ;  but  such  pro- 
portion should  not  be  exceeded. 

From  this  presentation  of  points  affecting  the  prescrip- 
tion of  fluid  mixtures,  it  appeara  that,  in  cases  in  which 
it  is  expected  that  the  whole  bottleful  is  to  be  used,  the 
estimate  of  amounts  must  harmonize  a  trio  of  conditions 
as  follows:  (1)  The  total  must  be  just  a  bottleful;  (2)  it 
must  aggregate  about  the  number  of  doses  therapeuti- 
cally indicated ;  and  (3)  at  the  same  time  the  amount  of 
the  active  basis,  while  being  such  as  to  yield  the  proper 
strength  of  solution,  must  also  be  such  as  to  admit  of 
ready  expression  in  terms  of  the  system  of  weight  or 
measure  employed  in  the  writing.  In  the  use  of  the 
metric  system  this  triple  harmonization  presents  no  diffi- 
culties, for  the  simple  reason  that  since  any  amount  is 
equally  easy  of  expression  by  this  system,  it  is  only  nec- 
essary to  harmonize  the  flrst  two  considerations,  letting 
the  amount  of  active  basis  required  foot  up  to  what  it 
will.  Thus,  for  instance,  let  it  be  supposed  that  an  indi- 
cation seems  to  call  for  a  medication  three  times  a  day 
for  a  few  days ;  then  all  it  is  necessary  to  remember  is 
that,  if  the  active  basis  be  one  of  small  dose  such  that  a 
teaspoonful  is  the  more  convenient  carrier,  a  fifty  cubic 
centimetre  aggregate  will  fulfil  the  conditions  of  an  even 
t)ottleful  on  the  one  hand,  and  about  the  requisite  num- 
ber of  doses  upon  the  other  (ten  tcaspoonfuls,  reckoning 
the  teaspoonful  at  5  c.c).  Then  the  individual  dose  of 
basis  may  be  taken  unconditionally  by  the  therapeutic 
indication — it  may  be  fixed  at  one,  two,  three,  four,  five, 
six,  seven,  eight,  nine,  ten,  or  any  odd  number  of  centi- 
grams, and  the  expression  of  the  aggregate  will  be 
equally  easy,  such  aggregate  being  simply  ten  times  the 
quantity  for  the  individual  dose,  respectively,  as  follows : 
0.10,  0.20,  0.30,  0.40,  0.50,  0.00.  0.70,  0.80, 0.90. 1.00  gm.. 
etc.  Similarly,  if  the  case  be  one  where  a  tablespoonful 
will  be  the  more  convenient  measure  for  the  dose,  then  a 
two  hundred  cubic  centimetre  volume  will  again  yield  ten 
doses  (about  the  number  indicated)  of  the  selected  dimen- 
sion, and  once  more  the  individual  dose  of  basis  may  be 
what  it  please,  and  the  aggregate  will  be  equally  easy  of 
expression.  When,  however,  the  apothecaries'  system  is 
followed  in  the  prescription,  at  once  a  complication 
arises,  for  the  reason  that  in  apothecaries'  weight  all 
amounts  are  not  equally  easy  of  expression — some,  in- 
deed, being  so  awkward  to  express  as  practically  to  be 
unavailable.  Thus,  for  instance,  although  by  this  sys- 
tem, as  already  pointed  out,  ratios  are  naturally  taken  in 
duodecimals,  yet  such  a  natural  ^duodecimal  multiple  as 
severUy-two,  representing  grains,  is  a  monstrosity  for  ex- 
pression. In  computing,  therefore,  by  apothecaries' 
weight  and  measure,  the  prescriber  is  bound  by  the 
clumsiness  of  the  denomination  ratios  of  the  system,  and 
so,  for  cases  in  which  the  total  basis  exceeds  a  drachm, 
finds  available  for  the  fulfilment  of  the  tripartite  condi- 
tioning set  forth  above,  a  certain  set  of  combinations  only. 
These  combinations  the  young  prescriber  must  learn  by 
rote.    They  are  easily  enough  figured  out  for  one's  self; 
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but  for  convenience  of  reference  there  are  set  forth,  in 
tabular  form  below,  the  combinations  convenient  when 
the  individual  dose  of  basis  is  to  be  one  or  other  of  the 
several  amounts,  fine,  ten,  fift^n,  or  twenty  grains.  If  the 
individual  dose  of  basis  be  less  than  a  grain  or  two,  then 
the  total  amount  of  basis  required,  being  but  a  moderate 
number  of  grains,  is  easy  enough  of  expression,  and  the 
difficulty  now  under  consideration  does  not  obtain. 

Table  of  Co.vvenient  Combinations  for  the  Prescription  of 
Fluid  Mixtures  bt  apothecaries*  Measure  and  Weight. 

1.  i>08e  to  be  home  in  an  average  teaspoonfu^  reckonin(j  air 

teaspoonfuls  to  the  fluiaounce. 


AMOUNT  OF  Basis  to  be  Prescribed  in  Order 
TO  Yield  to  the  Teaspoonful  the  Several 
Doses  of— 


aclty  of 
a  in  fluid- 
ces. 

ap 
oun 

2  53 

u 

2 

1 

3 
6 

2 

12 

4 

24 

6 

86 

8 

48 

12 

72 

Five 
grains. 


Ten 
grains. 


388. 

31. 

31J. 

31IJ. 

Iss. 

3vl. 


XV. 


3  88. 

31. 

3IJ. 

588. 

3vl. 
51. 

f  l88. 


Fifteen 
grains. 


3188. 

31x. 

5188. 


Twenty 
grains. 


31. 
31J. 


5 


1. 
iss. 

lii. 


2.  Dose  to  he  home  in  an  average  tablespoon) 
and  a  half  tahlespoonfiUs  to  the  Atii 


one 


Capacity  of 
pbial  in  fluid- 
ounces. 

Number    of 
tablespoonfuls 
contained. 

Amount   of  Basis   to  be  Prescribed  in  Order 
to  Yield  to  the  Tablespoonful  the  several 
Doses  of— 

Five 
grains. 

Ten 
grains. 

Fifteen 
grains. 

Twenty 
grains. 

2 
4 

6 

8 

12 

3 

6 

0 

12 

18 

gr.  XV. 

3  88. 

•  •  •  • 

31. 
3  Iss. 

3  98. 

31. 

3189. 

•  •  •  • 

3188. 

•  •   •  • 

311J. 

•  •  •  • 

3iiJ. 
3iJ. 

§88. 

3vi. 

3.  Dose  to  he  home  in  a  measured  fiuldrachm. 


^"O 

^  aa 

""B 

©s 

Amount  of 

Basis  to 

be  Prescribed  in  Order 

>tC3 

9  U  $ 

to    Yield 

to    the    Fluidracum    the    Several 

^fl    . 

Doses  of- 

Numb 
fluid  r  a 
contain 

Flve 

Ten 

Fifteen 

Twenty 

u^® 

grains. 

grains. 

grains. 

grains. 

1 

4 

31. 

31J. 

31. 

3Iv. 

8 

31J. 

31v. 

3IJ. 

3V1IJ. 

2 

16 

31v. 

3vig. 
3xvl. 

588. 

3xvi. 

4 

32 

3V11J. 

51. 

•  ■  •  • 

6 

48 

588. 

51. 

5  iss. 

51J. 

8 

64 

3xvl. 

•  «  •  • 

l*^ 

•  •  •  • 

12 

96 

51. 

51J. 

SliJ. 

51v. 

4.  Dose  to  he  home  in  a  measured  half-fluidouiice. 


Capacity  of 
phial  in  fluid- 
ounces. 

Number  of  balf- 
fluidounces 
contained. 

AMOUNT   OF  Basis  to  be  Prescribed  in    Ordkr 
TO  Yield  to  the  Half-Fluidounce  the  Several 
Doses  of— 

Five 
grains. 

Ten 
grains. 

Fifteen 
grains. 

Twenty 
grains. 

1 
2 
4 
6 
8 
12 

2 
4 

8 
12 
16 
24 

gr.  X. 
31. 

31J. 
31. 
3lv. 
31J. 

31. 

3U. 
31v. 

3IJ. 
3V11J. 

588. 

3  88. 

31. 
3ilj. 

588. 

3vi. 

31J. 
3iv. 
3V11J. 

588. 
t)XVl. 

51. 

III.  The  Expressing  op  a  Prescription.— A  pre- 
scription is  an  order,  dated  and  signed,  to  the  pharmacist 
to  take  certain  quantities  of  certain  several  substances ; 
to  perform  upon  them  certain  pharmaceutical  operations; 
to  label  the  package  with  certain  directions  concerning 


use,  and  to  address  it  with  the  name  of  the  patient. 
Upon  this  order  the  author  may  also  have  occasion  to  set 
down  certain  ini unctions,  such  as  ''not  to  be  renewed," 
or,  "not  to  be  shown  to  the  patient,"  etc.  Inform,  pre- 
scriptions are  commonly  written  after  the  followlDg 
paradigm : 

[Not  renewable  without  authority.] 


Take 

Of  substance  A, 
Of  substance  B, 
Of  substance  C, 

Do  so-and-so  [witb  tbem]. 

Label  [tbe  package] 


For  Mr.  A.  B. 


quantity  x. 
quantity  y. 
quantity  z  [etc] 


[Dated]  November  22d,  1886. 


[Stoned}  CD.,  M.D., 

No.  1  Blank  Street 


Instead  of  a  written  signature,  a  very  common  and  a 
very  good  plan,  followed  by  many  practitioners,  is  to 
have  prescription  blanks  printed  for  their  personal  use, 
bearing  the  imprint  of  name,  address,  and  office  hours. 
In  such  case  the  imprint  is  commonly  at  the  head  of  the 
paper.  In  language,  a  prescription  is  commonly  written 
in  part  in  Latin,  and  in  part  in  the  vernacular.  In  the 
United  States  the  use  of  the  Latin  is  commonly  confined 
to  such  portion  of  the  prescription  as  has  to  do  with 
directions  to  the  pharmacist  for  the  compounding  and 
^  putting  up  "  of  the  medicine ;  but  in  many  other  coun- 
tries the  directions  for  use  are  also  written  in  Latin.  TIob 
latter  foreign  custom  has  nothing  to  commend  itself,  but, 
on  the  contrary,  is  intrinsically  objectionable  on  the 
score  of  openinj^  an  unneccssaiy  doorway  for  the  entry 
of  mistakes.  For  such  directions  must,  of  necessity, 
finally  appear  in  the  vernacular  in  the  label  upon  the 
package  which  is  to  serve  for  the  patient's  guidance;  so 
that,  to  write  them  in  the  prescription  in  I^tin  is  to  en- 
tail their  translation  back  into  the  vernacular  at  the 
hands  of  the  pharmacist  for  the  purpose  of  transcription, 
all  at  the  risk  of  mistakes.  Far  better  is  the  American 
custom,  whereby  the  prescriber  can — and  always  ought 
— set  down,  in  the  vernacular,  in/i^^  necessary  detail,  the 
directions  for  administration,  which  directions  are  then 
simply  to  be  copied,  exactly  as  written,  in  the  labelling  of 
the  package.  Another,  and  quite  universal,  custom  is  to 
express  bv  abbreviation  or  by  symbol,  in  the  pharmaceu- 
tical portion  of  the  prescription,  what  might  be  called 
staple  words.  Thus,  in  the  foregoing  paradigm,  take  is 
expressed  by  the  symbol  "^,"  which,  originsJly  the 
astronomical  sign  "  If ,"  of  the  planet  Jupiter  (symbolical 
of  the  prayer  to  the  deity  Jove  which  in  ancient  times 
headed  prescriptions),  now  bears  its  present  peculiar 
form  in  order  to  do  duty  also  as  the  initial  letter  of  the 
Latin  word  recipe,  signifying  take  thou.  Next,  titles  of 
denominations  of  weight  or  measure  are  expressed  by  the 
commonly  employed  symbols  for  such  denominations, 
and  numeral  adjectives  by  the  so-called  Roman  numerals 
in  the  use  of  the  apothecaries*  system  of  weight  or  meas- 
ure; but  by  the  ordinary  Arabic  numerals  wiicn  the  pre- 
scription is  hy  metric  weight  or  measure,  as  is  practioJly 
a  necessity  for  the  expression  of  the  related  integral  and 
decimal  fractions  by  which  metric  quantities  are  signi- 
fied. Next,  the  word  misce,  signifying  mix  thou — the 
most  commonly  occurring  word  expressing  requirement 
of  pharmaceutical  manipulation,  is  expressed  by  its  ini- 
tial letter  3/.,  and  similarly,  and  lastly,  the  word  signa, 
signifying  label  tJiou,  by  its  initial  letter  8.  Other  com- 
monly employed  abbreviations  are  "SR"  foraT^a,  latinized 
Greek  for  the  phrase  of  each  ;  "no."  for  numero,  signify- 
ing to  the  number  of ;  "q.  s."  for  quantum  sujfhiat,  signi- 
fying aM  much  as  may  be  necessary,  and  **p.  r.  n."  forpiv 
7'e  natfl,  signifying  according  to  need. 

It  thus  appears  that  all  of  the  prescription  requiring 
full  dress  in  Latin  is  comprised  in  the  titles  of  substances 
prescribed,  and  in  the  directions  for  the  compounding. 
And  for  the  correct  latinizing  of  such  items  a  critical 
knowledge  of  the  Latin  language,  though,  of  course,  of 
great  advantage,  is  yet  not  indispensable.  For,  so  far  as 
relates  to  the  expression  of  medicine'titles,  all  that  is  nec- 
essary is  to  know  how  to  set  these  titles  in  proper  ease  ; 
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PrescrlpUon" 


and,  as  concerns  the  expression  of  pharmaceutieal  direc- 
tioM,  it  is  to  be  remembered  that,  in  the  great  majority 
of  instances,  the  directions  for  compounding  requiring 
spedflcation  in  prescription  writing,  are  simple  and  set, 
so  Uiat  their  Latin  phrasing  is  easily  compassed  by  the 
knowledge  of  a  few  arbitrary  words  and  phrases.  In- 
deed, for  all  but  seldom  occuiring  exceptional  directions, 
the  latinizing  can  be  effected  by  tbe  words  and  phrases 
in  the  following  list,  properly  coupled  with  Latin  words 
signifying  forms  of  medicines,  presumably  already 
learned. 
List  of  Odd  Words  Ain>  Phrases  of  Common  Oc- 

CURREKCB    IN    THE    EXPRESSION    OF    PHARMACEUTICAL 

Directions,  in  Prescriptions.— 1.  Verb§,  in  imperative 
mood  ;  '^  object  **  to  be  in  the  aeeueative  case  (analogue  of 
the  English,  o^ectite) : 

Adde,  add.  FUtra,  filter. 

C6la,  strain.  Mdc^a,  macerate. 

Ditide,  divide.  Mi$ce^  mix. 

Bxtende,  spread.  Sdlve^  dissolve. 

Fac,  make.  Tere,  rub. 

2.  Verba,  in  eu^unetive  mood,  taking  a  sui^et  or  a  predi- 
eaiOt  TUfminaiive: 

mUiat,  let  [it]  boil. 

Fiat,  let  [t'^J  be  made  [into]. 

Fiant,  let  [them]  be  made  [into]. 

3.  Verbal  adjective  (participle)  to  agree  with  its  noun 
in  gender,  number,  and  case : 

UividSndus  (masculine) ;  -a  (feminine) ;  -urn  (neuter), 
to  be  divided. 

4.  Prtpoftitians  :  noun  following  to  be  in  the  aeeusative 
case:  ^ 

Ad,  to;  up  to.        In,  into.        S&pra,  upon. 

6.  Prepontione :  noun  following  to  be  in  the  ablative 
case: 

Own,  with.  Pro,  for. 

6.  MieceUaneaus  Words  and  Fhraeee  : 

Ana,  of  each.  Ofnttdtim,  by  drops. 

Bene,  well.  Ifon,  not. 

Bie,  twice.  SSmel,  once. 

Diin  or  dHnde,  thereupon.  Simul,  together. 

.Sir.  and.  StdUm,  at  once. 

Oraddtim,  gradually.  Tbr,  thrice. 

In  the  instance  of  a  pharmaceutical  operation  which 
cannot  be  expressed  in  Latin  by  the  application  of  the 
foreeoing  vocabulary,  the  wise  course,  even  for  the  Latin 
scholar.  Is  to  forego  elegance  and  write  the  direction  in 
the  vernacular.  Otherwise  it  might  chance  that  the  pre- 
scription overstep  the  pharmacist's  capacity  for  transla- 
tion, to  the  obvious  defeat  of  the  compounding. 

As  regards  the  rendering,  in  proper  Latin  case,  of  the 
titles  of  the  ingredient  substances  of  a  prescription,  the 
points  are  as  follows:  There  are,  in  Latin,  six  cases  in  the 
declension  of  nouns  and  adjectives,  but  of  tltese  cases 
four  only  are  concerned  in  the  latinizing  of  medicine 
titles.  These  four  are,  respectively,  as  follows:  The 
nominative  case,  corresponding  to  the  English  nomina- 
tive, is  the  case  in  which  titular  words  stand  in  simple 
statement — by  which,  in  short,  names  are  learned.  Thus 
we  recognize  prepared  chalk  bv  the  Latin  title  Oreta 
praparata,  wherein  the  two  words  of  the  title  are  in  the 
nominative  case.  Next,  the  genitive  case  corresponds  to 
the  English  o^tive  case  after  the  preposition  of,  and  is 
the  case  in  which  titular  words  most  commonly  stand  in 
prescription  writing.  For,  in  the  first  place,  compound 
titles,  even  in  simple  statement,  commonly  aiford  an  in- 
stance of  the  genitive,  as  in  the  case  of  the  title  tincture 
of  opium.  Here  the  phrase  of  opium  is  rendered  in 
Latin  by  the  word  opium  set  in  the  genitive  case.  Then, 
In  the  second  place,  in  prescribing,  the  order  for  the 
**  taking  ^  of  a  given  ingredient  is,  in  the  enoimous  ma- 
jority of  instances,  a  direction  for  the  taking  of  a  speci- 
fied guaniity  of  the  substance  in  question.  A  prescrip- 
tion for  a  phial  of  laudanum,  that  is,  will  read:  ''Take 
«/ tincture  of  opium  one-half  fluidounce."    In  such  case 


the  titular  word  of  the  preparation  itself — in  this  instance 
the  word  tincture — will  have  to  stand  in  the  genitive, 
since  now  it,  also,  follows  the  preposition  of.  With  the 
exception,  therefore,  of  a  few  conditions  when  titular 
words  stand,  in  prescription  expression,  in  the  accuaa- 
live,  the  rule  is  that  all  titular  nouns  and  adjectives 
which,  in  simple  statement  of  the  title,  stand  in  the 
nominative,  require,  in  prescription  orders,  to  be  set  in 
the  genitive. 

The  third  Latin  case  that  concerns  the  prescriber  is  the 
aecuaative,  the  Latin  analogue  of  the  English  objective  fol- 
lowing  a  traneitive  verb.  Titular  nouns  and  adjectives 
take  the  accusative  under  the  two  following  circum- 
stances: First,  when  the  order  is  not  the  common  one  to 
take  a  certain  specified  measure  or  weight  cf  the  thing, 
but  to  take  the  thing  itself  in  a  conditioned  entirety.  A 
common  instance  of  this  circumstance  is  where  yolk  or 
white  of  egg  is  an  ingredient  of  a  prescription.  Here  by 
the  condition  of  things  it  is  easiest  to  measure  quantity 
by  the  natural  measure  of  the  egg  substance  itseli. 
£lence,  in  prescribing  yolk  the  order  is  commonly  to  take 
the  yolk  of  one  egg,  or  of  two,  or  of  three  eggs,  as  the  case 
may  be ;  in  which  case  the  title  word  yolk,  standing  as 
the  direct  object  of  the  transitive  verb  take,  requires  to 
be  put  in  the  accusative.  Another  commonly  occurring 
instance  where  the  accusative  must  appear,  is  where  the 
prescriber  writes  for  a  certain  number  of  a  ready-made 
medicinal  entity,  such  as  pills  or  troches,  of  standanl 
composition,  and  hence  of  independent  title.  Thus,  to 
prescribe  the  pharmacopceial  compound  cathartic  pill,  the 
simplest  way  is  to  order  directly  the  desired  number'  of 
the  already  made  pills,  which  the  pharmacist  keeps  in 
stock.  Such  prescription,  therefore,  reads:  ^' Take  com- 
pound cathartic  pills  to  the  number  of  "  so  many,  and  so 
the  word  for  fiUe,  with  its  dependent  adjectives,  ap- 
pearing as  the  immediate  object  of  the  verb  take,  stands 
in  the  accusative.  The  second  circumstance  determining 
the  setting  in  the  accusative  of  titular  nouns  and  adjec- 
tives occurs,  in  one  form  of  writing,  in  cases  in  which  the 
prescription  orders  that  a  given  substance  be  taken  up  to 
the  attainment  of  a  certain  total  hulk  or  weight.  This  form 
of  order  most  commonly  obtains  in  the  prescription  of 
fluid  mixtures,  where  it  is  often  convenient  to  order  in 
specified  quantities  the  necessary  amounts,  respectively, 
of  basis  or  adjuvant;  but,  as  regards  the  inert  vehicle 
simply  to  direct  the  compoimder  to  **  take  "  the  vehicle 
substance  until  the  whole  mixture  shall  attain  the  meas- 
ure of  the  desired  bottleful.  In  such  case  the  onler  for 
the  vehicle  may  be  phrased  in  either  of  two  styles — in 
the  one  of  which  the  titular  words  will  appear  as  usual 
in  the  genitive,  but,  in  the  other,  in  the  accusative.  The 
phrase  in  the  latter  style  is  according  to  the  model,  ttike 
^y-and-eo  up  to  [the  measure  of]  so  much.  Here  the  title 
of  the  substance  *^  taken ''  is  the  immediate  object  of  the 
verb  take,  and  therefore  stands  in  the  accusative;  the 
phrase  up  to  the  measure  of  being  expressed  b}'  the  prepo- 
sition ad.  The  other  style  of  phrasing  the  order  is  aiter 
this  model :  Take  of  so^nd-so  as  much  as  may  be  necessary 
to  attain  the  measure  of  so  much.  Here  the  title  of  the 
medicine  once  more  follows  the  preposition  of,  and  hence 
appears  in  the  genitive.  In  the  rendering  of  the  order  in 
this  style,  the  Latin  phrase  guaTUum  suffidat  ad  (com- 
monly abbreviated  to  g.  s.  ad)  is  the  translation  of  the 
English  ''as  much  as  may  be  necessary  to  attain  the 
measure  of." 

The  fourth  and  last  Latin  case  that  concerns  the  pre- 
scriber is  the  ablative,  a  case  corresponding  to  the  English 
ebjective  after  certain  prepositions.  The  prepositions 
governing  the  ablative  that  occur  in  prescription  writing 
are  cam,  "with,"  and  pro,  "for."  The  former  of  these 
occurs  in  a  few  titles,  as  for  instance.  Hydrargyrum  cum 
Oretd,  mercury  with  chalk ;  JShnplastrum  Pieis  cum  Can- 
tharide,  pitch  plaster  with  cantharides ;  and  the  latter  in 
the  much-used  phmse  pro  re  natd,  "according  to  need." 
But  as  regards  the  ablative,  the  special  point  obtains  that 
the  circumstances  of  prescription  phrasing  never  require 
the  rendering  in  the  ablative  of  a  title  word  which  in  the 
title  appears  in  a  diflerenc  case.    The  few  instances  of 
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the  ablative  iD  medicine  titles  are  therefore  fixed,  and  the 
ablatives  so  occurring  are  easily  learned  by  rote. 

The  oppresnon  of  case  is,  in  Latin,  e£Fected  by  modifi- 
cation of  the  ending  of  the  word  itself  which  is  to  be 
declined,  and  in  such  modification,  acfjectives  share  as 
well  as  nouns.  DiiTerent  modifications  are  employed  to 
signify  case  in  the  singular  and  plural  number,  reepec* 
tively,  and  of  such  mc^ifications  there  are,  in  ordinary, 
five  distinct  systems,  constituting  the  five  several  deelen- 
iians  of  nouns  and  adjectives,  brides  cases  of  irregular 
declension  presented  by  certain  pronouns  and  cardinal 
numerals.  Of  the  five  systematic  declensions,  one,  the 
J{fth,  affords  but  a  single  example  in  prescription  Latin, 
namely,  the  ablative  re  of  the  noun  res  in  the  oft-quoted 
phrsae  pro  re  natd.  Of  the  other  four  declensions,  exam- 
ples occur  in  prescript  ion- writing  of  the  nominative,  gen- 
itive, aeeusative,  and  ablative  cases,  respectively,  in  the 
singular  number,  and  of  the  mminative,  genitive,  and  ac- 
euMtive  in  the  plural.  The  following  table  shows  the 
endings  for  the  several  cases  so  enumerated,  so  far  as 
concerns  noims  and  adjectives  embraced  in  the  pre- 
scriber's  vocabulary.  Endings  for  nouns  not  in  such 
vocabulary  are  purposely  omitted,  as  are  also  the  irregu- 
lar declensions  of  pronouns.  In  the  table  the  italicized 
letters  fn.,f.,  and  n.,  signify  respectively,  that  the  case 
endings  in  the  columns  beneath  are  those  of  nouns  or  ad- 
jectives of  the  mascy line, feminine,  or  neuter  gender;  for, 
as  appears  in  the  table,  case  endings  often  differ,  even 
in  the  same  declension,  according  to  the  gender  of  the 
word.  The  endings  of  the  first  and  second  declensions, 
severally,  which  appear  in  parentJieHs,  are  the  endings 
of  certain  Greek  nouns,  adopted  into  Latin  with  some- 
thing of  the  Greek  form  retained.  The  table  also  gives 
a  list  of  words  of  foreign  origin  applied  as  drug  titles, 
which,  following  the  Latin  idiom  in  such  case,  make  no 
change  of  ending  to  signify  case — are,  in  short,  indeclin- 
able. 

Tablk  of  Parts  of  Latin  Dkclknsio.vs  so  Far  as  Exemplified 
BY  Words  used  i\  Prescription-writing. 

1.  Regular  Decleiittiona  of  Nminat  and  A<ljcctive8. 


• 

a 
o 

^i 

£S 

Second 

Third 

IN 

5^1 

declension. 

declension. 

o  a> 

^ 

*i 

•o 

•o 

SINGDLAR. 

/. 

«!.♦ 

n. 

m.  and  f.           n.     m.* 

Nominative 

-a     (-<») 

-us  (-OS)  -urn  (-on)  (various)    (various)   -us 

Genitive  . . . 

-a?    (-<*«) 

-1 

-t.M           1  -as 

Accusative . 

-am  (-en) 

-um  (-on) 

-em       (likenom.)    -um 

Ablative . . . 

-a 

-o 

-e 

Plural. 

Nominative 

-ae 

-1 

-a 

-es                       -a    -us 

Genitive . . . 

-arum 

-orum 

-um,     -lum         -uuin 

Aocuaative . 

-as 

-08 

-a 

-€8                        -a    -us 

1 

(Fifth  Declension  exempIlHed  only  In  ablative  singular  re  In  phrase 
pro  re  natd.) 

*  Except  juniperuM,  prunus^  rhamnus,  aambucw,  and  xilmua, 
feminiue. 

t  Except  quercus,  feminine. 

2.  DecUneUm  of  Cardiiml  NumcraU. 


NomiiHaTe 
U«attiTe... 
AveoHUlTe. 


UnuSy  One. 


m. 


/. 


n. 


an-us    -a   -um 

-ius 
-um  -am  -am 


m. 


Duo.  Two. 
7. 


n. 


du-o  -ae  -o 

-orum    -arum    -orum 
-OS  -as  -o 


Tret*.  Three. 


tn.amlf.  tt. 

tr  -va  -la 
-lum 

-es  -la 


AH  other  earflijuU  numeralu  are  indectindblf. 

DcDicuNABLi  Druo-titles— on  ncuter. 


Alcoiiui, 
Amyu 
Ituchu, 
iri^uputt. 


Catechu, 
Chloiml, 


EUzIr, 


Eucalyptol, 
Kamala, 
Kino, 
Matlco, 


Indeclinable  Dbuotitlis— iifl  neuter.-^ContimiiedL 


Menthol, 

Pyrogallol, 

Sambul, 

MethyU 

SaloU 

ThymoL 

Naphtol, 

Saasafns, 

As  appears  at  a  glance^rom  the  foregoing  table,  in  the 
case  of  any  noun  or  adjective  belonging  to  eitlier  of  the 
three  declensions  numbered  as  first,  seSmd,  and  faurtk, 
respectively,  if  the  nominative  be  given,  any  other  case 
can  at  once  be  formed  by  substituting  the  proper  case 
ending  for  that  of  the  nominative.  In  words  of  Uie  third 
declension,  however,  this  possibility  in  very  many  cases 
does  not  obtain.  For  in  this  declension  the  nominative 
often  stands  apart  from  the  other  cases  in  the  way  of 
having  the  veiy  root,  or  "stem,"  of  the  word  curtailed 
or  modified  in  its  construction.  Thus,  the  stem  anthemid-, 
giving  genitive  anthemidis,  accusative  anihemidem,  and 
ablative  anthemide,  gives  nominative  anthemis — a  word 
in  which  the  full  stem  does  not  appear.  Similarly,  the 
root  floi'-,  giving  genitive  flaris,  etc.,  gives  nominative 
flos;  and  root  rho-,  giving  genitive  rA^^M,  offers  the  much 
modified  nominative  form  rhus.  Hence,  for  the  proper 
rendering  in  oblique  case  of  nouns  or  adjectives  of  the 
third  declension,  it  becomes  necessary  to  learn  arbitrarily 
tlie  form  of  some  one  of  the  oblique  cases — most  conven- 
iently the  genitive — as  well  as  that  of  the  nominative. 

A  special  point  concerned  in  the  expression  of  case  ob- 
tains in  the  case  of  a^jeetive^,  to  the  effect  that  very  many 
of  these  words  form  their  case  endings  after  different  ones 
of  the  declension  models,  according  to  ih^  gender  of  the 
noun  to  which  the  adjective  is  attached.  In  compound 
drug  titles,  therefore,  which  include  an  adjective,  the 
gender  of  the  noun  modified  by  the  adjective  becomes 
necessary  to  know  for  the  intelligent,  proper  rendering  of 
the  adjective's  case  ending.  Of  course,  such  knowledge 
is  not  essential,  since  the  title,  adjective,  and  all,  can  be 
learned  by  rote,  and  then,  rememoering  the  nominative 
form  of  the  adjective,  the  necessary  change  to  genitive 
or  accusjitive,  to  suit  the  requirement  of  the  prescription 
phrase,  can  be  done  by  rule.  But  it  saves  a  vast  amount 
of  unnecessary  memorizing  to  understand  the  system,  so 
far  as  system  goes,  by  which  genders  of  Latin  nouns  are 
determined.  Reverting,  then,  to  the  above  declension 
tiible,  it  appears  that  all  prescription  occurring  nouns  of 
i\\G  first  declension  tire  feminine  xn  gender;  aU  those  of 
the  secand  declension  ending  in  -um,  or  -on,  are  neuter, 
and,  with  a  few  exceptions,  all  of  the  second  declen.«iion 
ending  in  -?/«,  or  -os,  and  all  of  the  fourth  declension  end- 
ing in  -us,  are  masculine.  The  exceptions  in  the  two  lat- 
ter instances  are  nouns  in  •  us,  representing  ancient  Latin 
tree-names,  which,  because  of  the  ancient  I^tin  concep- 
tion of  an  inherent  femininity  in  trees  as  things,  take  the 
feminine  gender  in  spite  of  their  etymological ly  mascu- 
line nominative  ending.  In  the  third  declension  all  gen- 
ders appear,  and,  although  in  nouns  of  certain  nominative 
endings  the  ending  carries  with  it  the  gender,  yet  in  the 
case  of  many  other  nouns  this  is  not  so,  and  genders  must 
be  learned  arbitrarily.  Happily,  however,  the  number 
of  nouns  of  the  third  declension,  among  drug  titles, 
which  bear  an  associated  adjective,  are  quite  few. 

From  tlie  above  analysis  it  is  evident  that,  in  the  case 
of  a  given  noun  in  the  nominative,  the  rendering  of  the 
same  in  an  oblique  case  can  proceed  by  rule  according 
to  the  foregoing  declension  table,  if  onfy  the  declension 
of  the  noun  be  known ;  with  the  further  item,  in  the  in- 
stance of  a  noun  of  the  third  declension,  that  some  one 
oblique  case,  as  well  as  the  nominative,  be  known,  for 
the  affording  of  the  full  stem  of  the  word.  Similarly, 
the  proper  case  dress  of  any  given  adjective  can  be  fixed 
if  the  s<.!henie  of  declension  of  the  adjective  itself  be 
known,  on  the  one  hand,  and,  on  the  other,  the  gender 
of  the  noun  to  which  the  adjective  is  to  be  afiixed — ad- 
jectives requiring  to  agree  with  their  respective  nouns 
m  gender,  number,  and  case.  This  requisite  information 
concerning  nouns  and  adjectives  of  prescription  use  is 
afforded  in  the  two  following  tables — the  one  giving  a 
key  to  the  declensions  of  nouns,  with  genders,  and  afio, 
in  the  case  of  nouns  of  the  third  declension,  genitive  end- 
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ings — and  the  other  showing  the  schemes  of  declension 
of  adjectives. 

TABLB  SBOWIMO  BXCLKMStON  AVD  GKMDKR  OV  NOUNS  OOOURRINO 
IN  TiTLBS  OF  U.  8.  PnARMACOPaJAt  MKDICINU  AND  Uf  COM- 
MON PUGBCEIPTION  TKRMS. 

Nominative  Binguiar  tndino  in  -«s 

AU  FiT9t  DeeUnMon  and  Feminine*  etcept  (of  Greek  orlglD)  the 

following  Id -ma: 


Pliyiiostt'ffina    (phyeoetfg'mstla), 

3d,  n. 
A^dospe'irna  (ispldoape'rmatl*), 

K'nema  (ene'iDAtls),  dd,  n. 


caupla'ama  (catapU'imids),  8ci, 

n. 
G«rRiri'smA  (garxarl'smaUt),  3d, 

n. 
Tbeobro'ma  (tlieobro'matis),  8d,n. 


Nominative  Singular  ending  in  -asx 
^0  Second  DeeUnaton,  JTcweuMne,  exeepi— 


2d,f, 


Junl'i 
Pni'nus, 
rIia'iiiiius  ** 
Sunba'eui,  ^ 
U'lmus,         ^ 


RhiiB  (rbo'lfl),  9d,  f.  C^rhuB  gla- 

bi»"). 
Ftu'ctos,  Uh^  m. 
Spl'rltiiB,      ** 
Que'rcua,     ** 


Nominative  Singuiar  ending  in 
Comprite  only  the  foXLnwing— 
Tkm  (llo'rii),  8d,  m.  i  Bog  (bo'rls),  8d,  m.  or  /. 

Nominalive  Singular  emding  in  -umt 
AU  Second  l>eoleiwfon,  NeiuUr, 

Ncminaline  Singular  ending  in  «ons 

ComprfM  only  the  f Mowing— 

Eii'geron  (erlgero'iktlt).  8d,n. 
U'mon  (llmo'nis),  8d,  m. 


BrfodS'c^on.      2±  n 

RiBiiuUo'zyloo, 

Tozloode'ndron, 


»» 


Ntpune  oS  ott  oCft^r  endifmt  ore  of  ThVrd  i>06lefi«<<m,  and  are  as 

foUowe: 

Ending  in'^t 

Lao  (la'ctiB),  n. 

Ending  in  -el  t 

Ftol  (fe'nis),  n.  I  Mel  (me'Uto),  n. 


Altt'men  (ala'mJnls),  n. 


Ending  in  -en : 

I  Se'men  (se'mlnlfl),  n. 


(-to) 
Confe'etio  (ooiifeclto'iil«),  /. 
Lectio  (lotlo 


»'Dl8)./. 


Po'rtlo  (portk) 

Trtton'Uo  (tritumtio'nlfl),  /. 


Ending  in  -ot 

(-000)     ^ 
Mudlft'go  (mDcUa'glnto),  /. 

{-bo  and  -po) 
Ca'rbo  (carbo'Dls),  m. 
Pe'po  (pepo'nla),  m. 
Sa'po  (■apo'Dls),  m. 


(-«r) 
.B'ther  (n'ttieria),  m. 
Hl'per  (pi'perii),  n. 
Zl'Dglber  (zlDgl'berig),  n. 


£ndina  in  -rt 

(-or) 
Li'quor  (U'quoria),  m. 

(-ur) 
Bu'lphor  (au'Ipbuiis),  n. 

Ending  in  -si 


(-iM,  f^enltlTe  -atis) 
Ace'taa  (acetaOiii),  m. 

[and  €M  MlUnamee  in  hu.] 

(-OH,  srenlUve  -<idi«) 

AMde'plaa  (asclepradls),  A 
(H9,  RenlUTe  -ftfo) 
A'nenls  (anenl'UB)»  m. 
[and  att  aalt-namee  in  -te.] 

(-C8,  genitlye  -4d<0) 
A'Dtbemto  (aDtbe'mldls),/. 
Oa'nibarifi  (caDtba'ildls)./. 
Gotocy'othia  (ooloeT'ntbldte),  f. 
Hamame'lia  (bamame'lkUB),/. 
I'rlsd'ridto),/. 
Bfa'ds(ma'ddto),/. 


(-to,  ReDitive  -erfo) 
Pa'lvlB  (pu'lyerto).  m. 

l-At^,  KenlU?e  -is) 
Ca'imabls  (ca'nnabls),/. 
DiglU&'lls(dlRrita'll8),/. 
Hydra'sUfl  (bydra'sUf),/. 
Slna'plstalna'ptt),/. 

(-OR,  we  ante.) 

(-IM,  $ee  ante.) 
(-n«) 
Ju'KlaBflOugla'Ddls),/. 

(pit) 
AMepB  (a'dlpls),  m. 

(-rs) 
Pare  (pa'rtls),  /. 


(or) 
Bo'ru  (bora'ds).  m. 
Sty'rax  (ntyra'ds),  m. 

(-eaj) 
Co'rtez  (eo'itlcte),  m.  and  /. 
Rn'mdJL  (ra'mfds),/. 


£ndiny  in  -zt 

(-te) 
Ptx  Cpi'da),  f, 
Ra'dix  (radrda),/. 

(-t«r) 
Nux  (Da'cb),/., 

(-fjr) 
Calx  (ca'Icte),/. 


7ABI.K  anowiNO  8CHXMBS  or  Dkoucnhion  akt)  Gendkr  op  Adjxo 
TiTKS  Occurring  in  u.  s.  Pharmacoimial  MBOiaNAL  Titles 

AND  IN  PRBSGRIPTION-PHRASIS. 

Bciinue  I.— Second  and  First  DecUwsiom  Combined. 

3€a»ctUine.  Feminine.  Neuter. 

-tM«  W  dec]  -a  [Ist  dec!  -urn  i^on)  [8d  dec.] 


ScHXMB  II.— Third  DeclcntUm. 


Moiculine  and  Feminine. 
-i0(geDltl?e-te). 


NeiuUr, 
-6  (8«nltlYe  -<f ). 


8CHXMB  Ul.— Third  DeeUntUm, 

Matcultne  and  Feminine, 
-or  (genltlTe  -orfe). 

SCHXMX  ly.— ITiIrd  l>0elen8fon. 

AU  Oenders. 

-«n8  Cgonltlye  iliignlar  -tniia) ;  (genltlye  plural  -^nUum), 

In  commentary  upon  the  declension  schemes  of  adjec- 
tives  set  forth  in  the  foregoing  table,  it  may  be  stated 
that  Scheme  I.  embraces  by  far  the  greater  number  of 
adjectives.  In  this  scheme  the  neuter  ending  -on,  bor- 
rowed from  the  Greek  like  the  same  ending  among  nouns 
of  the  second  declension,  finds  amonf  drug  titles  but  a 
single  example,  diachylon.  Scheme  11.  embraces  a  few 
adjectives  only  among  those  occurring  in  medicine 
titles,  and  afloids  an  example  of  the  nominative  ending 
-d  of  the  third  declension,  which  does  not  occur  among 
nouns  of  pharmacopceial  titles.  Scheme  lU.  offers  a  sin- 
gle example  only,  viz.,  fortior.  Of  Scheme  IV.  phanna- 
copoeial  adjectives  give  but  two  examples,  namely,  4^er- 
vescens  and  reeens.  A  survey  of  the  genders  marked  on 
the  table  shows  that  in  every  case  a  distinctive  gender, 
where  there  is  such,  can  be  told  from  the  adjective  nom- 
inative ending. 

A  final  point,  concerning  the  expression  of  a  prescrip- 
tion, is  that,  having  regard  to  the  fact  that  a  dip  of  the 
pen  on  the  part  of  the  writer,  or  &^ip  of  the  understanding 
on  the  part  of  Uie  pharmacist  reader  of  a  prescription, 
may  convert  what  was  meant  as  a  missive  of  mercy  into 
a  death  warrant,  it  behooves  the  prescriber  most  sol- 
emnly to  execute  his  task  deliberately,  thoughtfully,  and. 
in  chirography,  legibly ,  abjuring  aU  dangerous  eHoak^f- 
ignorance  aibremation  of  medieine-titles  ;  and,  finally,  to 
fail  not  of  that  trusty  safeguard  against  error,  a  review 
of  the  paper  after  the  writing.  Edward  Curtis. 

PROTOZOA. — Standing  distinctly  as  the  lowest  of  all 
animal  organisms,  the  protozoa  constitute  a  branch  dif- 
ferentiated from  higher  groups  bv  the  simplicity  of  or- 
ganization in  that  the  animal  consists  of  but  a  single  cell 
or  a  colony  of  simple  cells.  In  the  main  the  animals  of 
this  group  are  easily. recognized,  although  some  forms 
are  so  generalized,  and  partake  of  plant  characteristics 
to  such  an  extent  as  to  render  their  classification  doubt- 
ful; and,  on  the  other  hand,  certain  higher  forms  show 
the  first  stages  in  specialization  among  cells  of  the  col- 
ony which  ultimately  leads  to  the  differentiation  of  the 
metazoan  organism. 

The  Protozoa  are  true  cells  and  possess  consequently 
neither  organs  nor  tissues.  In  the  discharge  of  all  living 
functions  by  the  single  cell,  however,  one  finds  a  physi- 
ologic complexity  as  striking  as  the  morphologic  simplic- 
ity. The  latter  is  also  less  extreme  in  many  cases  where 
specialization  has  effected  the  production  of  individual 
features  within  the  single  cell,  differentiations  which 
subserve  particular  functions,  and  which  are  thus  anal- 
ogous to  the  organs  of  the  metazoa.  Such  are  denomi- 
nated cell  organs,  or  organellce,  and  are  of  great  variety. 
Among  these  may  be  mentioned  the  locomotor  structures, 
such  as  pscudopodia,  flagella,  and  cilia,  the  numerous 
vacuoles  of  a  nutritive  and  contractile  type,  the  pre- 
formed, often  highly  moditied  openings  for  ingestion  of 
food  and  egestion  of  solid  waste  matter,  and  various 
protective  coverings  of  a  permanent  character  or  tem- 
porary and  connected  with  reproduction. 

As  true  cells  all  Protozoa  possess  one  or  more  nuclei, 
and  the  earlier  contention  that  there  exists  a  special 
group  of  auuclear  organisms,  the  monera  of  Hacckel,  has 
not  been  confirmed  bv  later  study.  The  simple  pro- 
tozoon  is  with  a  single  known  exception  (Loxodes  rostrum) 
uninuclear,  and  the  presence  of  many  nuclei  points  to  a 
colonial  organism  or  to  a  reproductive  phase,  except  that 
in  one  large  group  two  forms  of  nuclei  coexist  and  divide 
the  functions  otherwise  resident  in  the  single  nucleus. 

The  reproduction  of  the  Protozoa  is  again  that  of  the 
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cell,  viz.,  by  diyision,  which  may  be  simple  or  multiple, 
and  in  varied  form,  either  while  free  or  in  the  encysted  con- 
dition. Two  types  of  division  may  alternate  regularly  or 
indefinitely  in  the  life  cycle  of  a  ^ven  species,  and  in  most 
subdivisions  of  the  group  certain  so-called  sexual  proc- 
esses have  been  demonstrated.  These  consist  in  general 
in  the  fusion  of  similar  individuals  (isogametes),  or  of 
dissimilar  (macro-  and  microgametes),  or  merely  in  the 
mutual  exchange  of  nuclear  matter. 

In  regard  to  location  parasitism  among  the  Protozoa 
affords  conditions  not  found  otherwise.  There  are  in  this 
group  not  only  organ  parasites,  as  in  the  ^oups  of  hel- 
minthes,  but  also  such  forms  as  must  be  designated  tis- 
sue parasites,  cell  parasites,  and  even  nuclear  parasites. 
Different  phases  in  the  life  cycle  of  the  same  species  mav 
illustrate  different  modes  of  parasitism,  as  is  the  case  with 
the  malarial  organisms,  which  at  various  epochs  in  the 
life  history  are  successively  cell  parasites  in  the  erythro- 
cytes, or^an  parasites  in  the  blood-vessels,  and  tissue 
parasites  m  the  wall  of  the  mosquito's  midgut. 

In  general,  however,  the  protozoan  parasites  repeat 
conditions  already  described  for  Mctazoa.  One  finds  the 
degeneration  of  organs  superfluous  under  conditions  of 
parasitic  existence,  the  formation  of  organs  of  attach- 
ment, such  as  hooks,  suckers,  etc.,  the  noteworthy 
fecundity  already  commented  upon  for  metazoan  para- 
sites ;  and  finally  the  alternation  of  generations  and  of 
hosts  is  a  common  feature  among  the  Protozoa  also. 

An  encysted  condition  of  the  entire  individual  or  of  a 
group  of  spores  aids  in  the  dispersal  of  the  species,  which 
are  all  inhabitants  of  a  moist  environment  and  cease  ac- 
tivity at  once  on  withdrawal  of  the  water.  This  general 
habit  renders  it  difilcult  to  distinguish  between  mere 
commensals  which  find  in  the  alimentary  canal  of  higher 
forms  conditions  for  their  ordinary  slime-inhabiting  ex- 
istence without  exerting  any  influence  upon  the  host,  and 
such  as  are  parasites  in  the  true  sense. 

A  true  parasite  draws  its  nourishment  from  the  host 
and  affects  it  at  least  to  that  extent.  When  this  takes 
place,  as  with  protozoan  parasites  largelv,  within  a  tissue 
or  even  a  cell,  morbid  conditions  are  evoked,  even  though 
thev  remiEdn  local  in  some  cases.  That  functional  dis- 
turbances result  is  evinced  by  the  relatively  large  num- 
ber of  protozoan  diseases  among  animals  and  plants. 
These  sometimes  take  the  form  of  tissue  proliferations,  as 
has  been  clearly  demonstrated  for  plants.  An  effort  to 
trace  similar  effects  in  animals  is  found  in  the  extensive 
literature  on  cancer  parasites.  Thus  far,  however,  no 
sufficient  evidence  has  been  brought  to  establish  the  para- 
sitic nature  of  such  abnormal  growths,  and  none  of  the 
supposed  "  parasites  "  can  be  clearly  recognized  as  Pro- 
tozoa. It  ^ould  be  noted  in  passing  that  in  addition  to 
the  mechanical  effect  of  cell  parasites  a  chemical  influence 
of  at  least  equal  importance  is  exercised  by  the  excretions 
of  the  organism,  the  metabolic  products  set  free  in  the 
protoplasm  of  the  host  cell.  In  some  cases  this  is  a  fac- 
tor of  great  importance,  as  also  in  the  case  of  bacterial 
diseases;  its  significance  among  Protozoa  is  not  yet  suffi- 
ciently investigated. 

It  is  noteworthy  that  in  many  instances  a  protozoan 
infection  is  self-terminating,  either  that  a  type  of  im- 
munity is  acquired  by  the  host,  or  that  the  reproductive 
cycle  of  the  parasite  reaches  its  limit  without  a  change  of 
host  or  alternation  of  generations.  MacNeal  and  Novy 
have  recently  endeavored  to  determine  experimentally 
the  possibility  of  securing  attenuated  cultures  of  one  pro- 
tozoan parasite  (Trypanosoma)  with  absolutely  negative 
results ;  the  last  generation  from  a  culture  more  than  a 
year  old  was  even  more  virulent  than  the  organism  at  the 
start. 

Regarding  means  of  infection  but  little  definite  evidence 
is  at  hand.  It  is  inferred  that  encysted  forms  furnish  ttie 
ordinary  means  for  transferring  the  species  to  a  new  host, 
and  yet  in  many  cases  experiments  along  this  line  have 
been  without  results.  In  other  cases  it  is  now  known 
that  the  transfer  takes  place  through  some  biting  insect, 
which  in  some  cases,  if  not  all,  acts  as  the  host  for  an- 
other phase  in  the  life  history  of  the  parasite,  and  is 


capable  of  transmitting  the  disease  only  after  a  period 
sufficient  to  allow  of  the  development  within  its  body  of 
the  specified  portion  of  the  life  cycle. 

In  those  cases  in  which  the  life  history  has  been  worked 
out,  means  of  preventing  the  infection  of  the  human  host 
constitute  the  evident  limitation  to  the  spread  of  the  dis- 
ease caused  by  the  parasite.  The  inauguration  of  a  sim- 
ple but  effective  prophylaxis  for  malaria  and  yellow  fever 
ranks  rightly  as  among  the  most  brilliant  achievements 
of  scientific  medicine.  In  cases  in  which  the  life  histoiy 
of  the  parasite  is  unknown,  the  prophylaxis  is  necessarily 
vague  and  uncertain.  It  is  wise  to  emphasize  here  the 
importance  of  co-operative  effort  on  the  part  of  trained 
observers,  both  in  medicine  and  in  zoology,  to  elucidate 
fully  the  problems  which  necessarily  offer  sJmost  insu- 
perable obstacles  to  the  investigator  approaching  them 
from  the  single  standpoint. 

All  the  varied  modifications  within  the  branch  of  Pro- 
tozoa may  be  grouped  into  four  well-defined  claases  whidi 
are  now  almost  universally  recognized.  These  may  be 
briefly  outlined  together  with  their  major  subdivisions, 
following  in  the  main  the  classifications  of  BQtschli,  Cal- 
kins, and  Doflein,  and  noting  principally  those  groups 
which  contain  forms  found  in  the  human  body. 

Class  I.  Sareodina: — Naked  or  shelled  Protozoa,  char- 
acterized in  the  free  adult  condition  by  the  formation  of 
changeable  processes  of  protoplasm  as  organs  of  locomo- 
tion. These  pseudopodia  may  be  lobose,  digitate,  reticu- 
late, or  finely  radiate,  and  may  be  formed  over  the  entire 
surface  of  the  body,  or  only  at  definite  points.  Repro- 
duction takes  place  by  simple  division  and  by  spore  for- 
mation. 

Subclass  1.  Rhizopoda.  Naked  or  shelled  Sareodina, 
having  lobose  or  reticulate  pseudopodia.  The  youne 
may  be  flagellate  as  well  as  amceboid,  and  are  prdducea 
by  multiple  division  of  the  active  cell  or  during  en- 
cystment.  Included  among  Amcebina  are  naked  forms 
(Gymnamoebina)  with  both  free  and  parasitic  species, 
and  also  shelled  forms  (Thecamo^bina)  only  free  living. 

Subclass  2.  Heliozoa.  Naked  or  shelled  Sareodina, 
typically  spherical,  with  little  change  of  form  by  amoe- 
boid movements.  Pseudopodia  fine,  filiform,  radiating 
from  all  parts,  provided  with  axial  filament  and  rarely 
changeable,  exclusively  free  living  forms. 

Subclass  8.  Radiolaria.  Marine  Sareodina  with  pseu- 
dopodia like  those  of  Heliozoa,  but  always  provided  with 
internal  chitinous  capsule  which  encloses  the  nuclei 
Skeleton  of  acanthin  or  silica  sometimes  absent.  A  very 
large  group  of  free  living  forms. 

Subclass  4.  Mycetozoa.  Terrestrial  'saprophytic  or 
parasitic  forms,  also  known  as  Myxomycetes  or  slime 
moulds,  and  included  under  the  fungi  by  some  botanists. 
The  motile  amoeboid  or  flagellate  swarm  spores,  the  Plas- 
modia or  colonies  formed  by  the  fusion  of  numerous 
amoeboid  individuals,  and  the  holozoic  mode  of  nutrition 
are  characteristically  animal  features.  On  the  other 
hand,  the  production  of  spores  in  sporangia,  often  pro- 
vided with  stalks  and  other  plant-like  structures,  are 
taken  to  prove  the  plant  nature  of  these  forms.  All 
known  parasitic  forms  in  this  group  attack  plants. 

Class  11.  Mastigophara. — Protozoa  of  variable  form, 
naked  or  with  cell  membrane;  they  move  by  flagella, 
which  vary  in  number  from  one  to  eight  on  each  cell.* 
Mouth,  contractile  vacuole,  and  definitely  formed  nu- 
cleus usually  present.  Small  forms  with  tendency  to  for- 
mation of  colonies. 

Subclass  1.  Flagellata.  Small  organisms  with  one  or 
more  flagella  at  anterior  end,  usually  actively  motile,  but 
capable  of  encyst ment.  Reproduction  by  longitudinal 
fission  of  free  form  or  by  multiple  division  in  encysted 
stage.     Rarely  transverse  fission  occurs. 

Subclass  2.'  Dinoflagellata.  Naked  or  shelled  forms 
with  two  flagella,  one  of  which  extends  out  from  the 
body,  while  the  other  is  wrapped  around  the  animal. 
No  parasitic  forms. 

*  MulticUia  lacustris  denkowsky  has  many  flageUa,  distributed 
over  Uie  whole  body. 
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Subclass  8.  CystoflageUata.  Large  marine  forms  with 
parenchimatous  protoplasm  and  firm  membrane ;  marine ; 
no  parasitic  forms. 

CYoM.  III.  i^ptmMXNi.— Exclusively  parasitic  forms,  in 
the  adult  condition  without  flagella  or  cilia,  contractile 
vacuole,  and  opening  for  ingestion  of  solid  food.  Re- 
production always  Sy  spore  formation,  usually  within 
a  firm  membrane.  Alternation  of  generations  onlv  ex- 
ceptionally wanting.  The  young  forms  regularly  begin 
the  life  cycle  as  cell  parasites ;  other  stages  may  be  the 
same,  or  tissue  or  organ  parasites. 

Subclass  I.  Telosporidia.— At  the  end  of  a  vegetative 
period  the  entire  cell  divides  into  sporocysts. 

Order  1.  Gregarinida.  Vegetative  stage  intracellular 
at  first,  full-grown  organism  extracellular;  fertilization 
isogamous,  fertilized  forms  permanently  extracellular. 
A  large  group  of  forms  parasitic  in  alimentary  and  body 
cavities  of  invertebrates. 

Order  2.  Cocddiomorpha.  Yegetative  stage  perma- 
nently intracellular;  fertilization  anisogamous;  sexual 
generation  permanently  or  temporarily  intracellular. 
Manv  of  the  most  important  protozoan  parasites  of  man 
fall  in  the  limits  of  this  group. 

Subclass  2.  Neo6poriaia.~Sporocysts  are  produced 
continually  and  at  the  expense  of  only  part  of  the  cell. 
In  general  these  forms  are  not  well  known. 

Order  1.  Cnidosporidia.  The  spores  possess  one  or 
more  polar  capsules  which  contain  a  coiled  thread  like  a 
nematocyst.  The  sub>ordere  are :  (1)  My xosporldia,  para- 
sitic in  water-inhabiting  vertebrates;  and  (2)  microspo- 
ridia  in  certain  invertebrates  also.  Both  are  not  impor- 
tant here. 

Order  2.  Barcosporidia.  Parasitic  in  muscle  cells  of 
terrestrial  vertebrates,  probably  without  polar  capsule. 
Little  known,  but  important. 

CkM  IV.  in/\<«orta.— Protozoa  with  motor  organs  in 
the  form  of  cilia,  whether  simple  or  united  into  mem- 
branes, membraneilse,  or  cirri ;  with  macro-  and  micro- 
nucleus  ;  reproduction  by  division  and  by  budding,  com- 
bined with  an  exchange  of  nuclear  matter  known  as 
conjugation. 

Subclass  1.  Ciliata.  Cilia  peraistent  except  when  en- 
cysted. Cytostome  usually  present.  Mostly  free  forms; 
some  parasites  of  man  and  otlicr  animals. 

Subclass  2.  Suctoria.  Cilia  only  on  young  swarming 
stage.  Food  taken  in  by  special  sucking  tubes;  no  cyto- 
stome.   No  human  parasites. 

According  to  this  classification  the  forms  which  have 
been  reported  from  man  may  be  arranged  as  given  in 
the  following  list,  in  which,  however,  chiefly  those  species 
are  included  which  are  definitely  accepted.  Some  few 
doubtful  forms  of  special  significance  are  listed  here ;  and 
still  othere  are  referred  to  in  the  text  under  general  head- 
ings. 
Class  Sarcodina. 

Subclass  Rhizopoda. 
Order  Amoebina. 

Suborder  Gymnamcebina. 
EntamoelMi  coli. 
EntamcBba  histolytica. 
Amoeba  Miurai. 
Leydenia  gemmipara. 
Class  Mastigo^ora. 
Subclass  Flagellata. 

Order  Protomonadina. 
Cercomonas  hominis. 
Monas  pyophila. 
Trypanosoma  gambiense. 
Cystomonas  urinaria. 
Order  Polymastigina. 

Trichomonas  vaginalis. 
Trichomonas  intestinalis. 
Lamblia  duodenalis. 
Class  Sporozoa. 

Subclass  Telosporidia. 

Order  Coccidiomorpha. 
Suborder  Coccidia. 
Eimeria  Stiedie. 
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Eimeria  hominis. 
Eimeria  bigemina. 

Suborder  Hsemosporidia. 
Plasmodium  malarifie. 
Plasmodium  vivax. 
Plasmodium  immaculatum. 
Subclass  Neosporidia. 
Order  Sarcosporidia. 

Sarcocystis  Lindemanni. 
Class  Infusoria. 
Subclass  Ciliata. 

Order  Holotricha. 

Chilodon  dentatus. 
Order  Heterotricha. 

Nyctotherus  faba. 

Balantidium  coli. 

Balantidium  minutum. 
The  relation  of  the  Protozoa  to  disease  is  only  lust 
beginning  to  be  investigated.  At  every  point  the  stuaent 
is  met  by  the  gross  insufficiency  of  present  knowledge ;  a 
host  of  isolated  observations  is  on  record .  Some  are  clear- 
ly wrong,  while  othera  are  indicative  of  important  dis- 
coveries, though  the  presence  of  certain  organisms  during 
specific  diseases  needs  confirmation,  and  equally  their 
relation  to  the  inception  and  progress  of  the  malady. 
New  methods  must  be  worked  out  for  the  culture  no  less 
than  the  study  of  these  forms,  and  the  same  sort  of  rigor- 
ous analysis  is  demanded  in  demonstrating  their  relation 
to  disease  which  has  been  given  to  bacteria.  It  seems 
altogether  probable  that  they  will  play  a  prominent  rdle 
in  medical  investigation  in  the  near  future,  but  in  the 
present  state  of  our  knowledge  any  review  of  the  group 
must  necessarily  be  only  a  tentative  one. 

The  class  of  Sarcodina,  or  sarcode  animals,  is  typically 
represented  by  the  common  free-living  amoeba,  which  has 
its  parallel  in  the  white  blood  cells.  The  most  character- 
istic structural  feature  is  the  ability  to  protrude  a  portion 
of  the  body  substance  in  the  form  of  a  process  or  pseudo- 
podium  by  which  locomotion  is  achieved,  and  also  the 
rood  particles  are  seized  and  engulfed.  The  subdivision 
of  the  class  rests  primarily  upon  the  precise  character  of 
the  pseudopodia. 

Under  the  order  Amoebina  are  included  such  forms  as 
possess  lobose  pseudopodia,  and  the  sub-order  of  Gymn- 
amoebina  embraces  such  of  these  as  are  without  a  shell. 
All  the  human  parasites  which  fall  within  the  Sarcodina 
are  included  in  a  few  closely  related  genera  of  this  sub- 
order. While  the  structure  is  simple,  and  in  agreement 
with  that  of  the  simple  free-living  forms  of  the  group,  it 
is  impossible  to  demonstrate  that  this  is  not  the  result  of 
degeneration  from  more  highly  differentiated  forms  by 
virtue  of  the  parasitic  mode  of  existence.  The  parasitic 
species  are  most  probably  to  be  traced  back  to  slime- 
inhabiting,  free-living  forms,  a  transition  from  which  to 
the  present  parasitic  existence  seems  most  immediate  and 
simple  in  physiological  adjustment. 

The  ordinary  method  of  reproduction  is  by  simple 
division,  recurring  at  frequent  intervals  and  conserving 
the  rapid  multiplication  of  the  species.  This  form  has 
long  been  known,  and  is  to  be  observed  frequent!}'  in  all 
truly  independent  organisms  of  this  type,  necent  inves- 
tigations have  disclosed  another  reproductive  type :  under 
definite  circumstances,  possibly  only  after  fusion  of  indi- 
viduals or  some  exchange  of  nuclear  matter,  the  amoeba 
forms  a  cyst  within  which  the  nucleus  undergoes  multi- 
ple division,  and  ultimately  the  protoplasm  arranges  itself 
about  the  new  nuclei,  so  as  to  give  rise  to  an  equal  num- 
ber of  small  amoebfe.  When  these  desert  the  cyst  there 
is  left  t)ehind  a  residual  mass  of  protoplasm.  At  firet  dis- 
tinguishable slightly  in  structure  as  well  as  size,  the 
small  amoebae  thus  produced  soon  grow  to  the  size  and 
appearance  of  the  adult.  The  occuiTcnce  of  this  stage 
in  the  life  cycle  has  not  yet  been  demonstrated  for  para- 
sitic amoebae,  except  very  recently  for  Entamoeba  coli  and 
B,  histolytica ;  but  if  present  it  may  well  be  related  to 
the  spread  of  the  species  as  found  in  the  change  of  hosts. 
The  necessity  for  such  a  stage  would  explain  the  ineffect- 
ual attempts  which  have  been  made  to  inoculate  new 


529 


REFERENCE  HANDBOOE  OF  THE  MEDICAL  SCIENCES. 


fiiated  ccQtroeome.  mfcrooucleua.  and  nucleolus.  The 
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nucleuB  occupies  a.  slightly  different  position  In  diOerent 
species;  It  is  rich  in  chromatin  and  etaioB  deeply  in  pre- 
pared specimens. 

Tbree  types  of  reproduction  are  Imperfectly  known: 
a  typical  longitudinal  division,  a  buddmg  said  by  Sean 
to  be  more  common,  and  a  segmentation  or  multiple 
(Uvlslou  into  numerous  spores  (?)  arranged  in  rosettes 
(Fig.  6169,  b).  The  rosette  formation  is  regarded  by  some 
au^ors  M  tbe  result  merely  of  the  successive  division  of 
an  ordinary  individual  of  the  species.  These  rosettes  of 
enormous  size,  embracing  several  thousands  of  individ- 
uals, occur  characteristically  in  cultures  of  Trypanotoma 
Lemti  (Fig.  6170).  Such  cultures  have  been  recently 
successfully  obtained  by  McNeal  and  Novy  In  a  strictly 
pure  form,  and  have  been  maintained  for  somewhat  over 
a  year.  The  great  importance  of  this  step  for  the  study 
of  the  pathogenic  activity  of  the  organism  and  of  tbe 
possible  protective  measures  in  combating  the  disease  is 
evident  at  once.     The  species  found  in  man  Is 

TrypanoKomagambieiaeDutlOD,  1902.  (9yn. :  T. /umti- 
ni»  1908:  T.  I^eprea  Sambon  1903.)  Length  in  stained 
preparation  (Fig.  6171).  including  flagellum  0.018-0.035 
mm.,  width  0.003-O.0038  mm.  Free  part  of  flagellum 
about  one-third  of  total  length.  Anterior  end  attenu- 
ated along  flagellum,  posterior  end  roughly  conical,  very 
blunt.  Oval  macronculeus  Just  anterior  to  centre  of 
■  ody,  occupying 
it! re  width  of  anl- 
lal.  Near  poste- 
or  end  dark  spot. 


(the 


Laveran  and   Mes- 

dII),  and  just  ante- 
rior to  it   a   laige 

markeil.  The  fla- 
gellum ends  ut  the 
upper  edge  of  ibis 
vacuole.  The  first 
record  of  tbeoccur- 
irypa- 


eaid  I 


:  in  t 


preiDuMIt 


'  have  Iwen 
published  by  Ncp- 
.  (Alter  Dut-  veu  in  ISSl,  atid 
again  in  1808.  The 
description  given. 
bowever,  is  too  scanty  to  admit  of  any  opinion  regard- 
ing its  general  cliaracter,  though  many  are  inclined  to 
interpret  it  as  a  member  of  tbe  genus  Trffpanntoimi. 
Tbis  species  was  discovered  in  1901  by  Duttou  in  tbe 
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time,  namely,  until  the  patient  died  in  January,  1908. 
and  manifested  the  fallowing  clinical  features:  geneisJ 
weakness,  irregular  lapsing  fever  lasting  one  to  four 
davs  with  apyreiial  periods  of  two  to  five  days,  some 
(Faema.  InjecUon  of  the  skin,  enlargemeDt  of  the  splecai, 
constant  frequent  pulse,  and  hurried  breathing.  These 
symptoms  were  aasociated  with  no  definite  organic 
lesions. 

In  many  prepared  slides  and  fresh  blood  mounta  there 
were  found  no  malarial  organisms.  The  number  of  tiy- 
panosomcB  present  varied  from  one  to  fifteen,  but  in 
apyrexlal  periods  none  were  delected  in  the  blood.  Tlw 
parasite  usually  progressed  with  the  flagellum  in  front, 
but  occasionally  reversed  direction  for  a  short  distance. 
In  slow  progression  wave-like  motions  start  in  the  flagel- 
lum and  are  communicated  to  the  undulating  membrane; 
in  rapid  motion  the  body  rotates  on  Its  lon^tudinal  axis 
so  that  tbe  undulating  membrane  appears  as  if  apirolly 
arranged.  In  one  Instance  a  mononuclear  leucocyte  was 
observed  which  had  partially  engulfed  a  trypanosome, 
only  the  flagellum  and  a  small  part  of  the  anterior  end  of 
the  body  remaining  free. 

In  Qlms  of  blood  taken  from  a  child  three  years  old  tbe 
parasite  was  discovered  again  and  associated  with  it 
malarial  organisms.  Annett  points  out  that  the  chronic 
character  of  the  disease,  the  rarity  of  tbe  parasilea.  their 
apparent  absence  at  lonjj  periods  from  the  peripheral 
circulation,  and  tbe  occasional  rise  in  temperature  favw 
confusion  with  malaria  in  diagnosis. 

later  further  cases  of  tbe  malady  have  been  identified 
by  Dutton,  Manson.  and  others,  making  in  all  idx  c«sea 
on  the  Congo  River  and  seven  on  tbe  Gambia,  which  are 
nearly  equally  divided  between  natives  and  Buropewis. 
It  is  thus  evidently  not  rare  in  tropical  Africa,  as  Dutton 
found  his  seven  cases  in  somewhat  more  than  one  thou- 
sand examinations  in  Senegambia.  Two  Investigaton 
seem  to  have  Identified  it  la  India  also,  and  It  may  bt 
expected  to  occur  In  other  countries  as  well,  as  do  the 
corresponding  affections  of  domestic  animals. 

A  flnal  most  recent  contribution  of  great  importance 
to  this  subject  has  been  made  by  Castellanl,  who  found 
Tt-ypaniientiui  in  tbe  cerebro-splnal  fluid  of  natives 
afllicted  with  the  so-called  "sleeping  sickness."  This 
hitherto  entirely  unexplalued  disease,  epidemic  in  certain 
regions  of  Africa,  attacks  only  natives,  and  la  character- 
ized by  a  drowsy  condition  culminating  in  deep  coma. 
with  an  all  but  universally  lethal  outcome  in  from  three 
to  twelve  months.  Hyperemia  of  the  arachnoid  vessels 
is  the  only  known  pathological  feature.  Bacteriological 
investigations  have  remained  without  result,  and  tbe 
theory  of  Monson  that  the  cause  of  the  malady  lay  in  tbe 
presence  of  Filaria  wntan*  has  already  been  referred  to 
in  another  article  (A'cmalmla).  Castellani's  hypothesis 
lias  been  greatly  strenglliencd  by  the  communication  of 
Bruce  to  the  Royal  Society  that  Trypanctpvia  was  pres- 
ent in  tbe  cerebro-spinal  fluid  in  every  one  of  thirty-eight 
cases  of  sleeping  sickness  investigated  In  IJgunda,  and 
occurred  also  in  the  blood  In  twelve  out  of  thirteen  case* 
tested  on  tliis  point. 

This  species,  which  has  been  named  Trypanotoma 
Ca*t«Hiinii  (mv  Bambon  In  Journal  of  Tropieal  MediHiu, 
July  Ist,  1903),  closely  resembles  Trypanotoma  Brueei. 
hut  is  said  to  dilTcr  In  tbe  following  morphological 
peculiarities:  a  more  or  less  rounded  anterior  extremity 
(posterior  extremity  of  most  authors,  but  this  species 
moves  with  the  more  rounded  extremity  foremost),  tbe 
ccutrosnme  outside  the  vacuole  and  much  closer  to  ttie 
cxtrciuity,  tbe  larger  vacuole  placed  before  (f)  the  ceo- 
trosome,  the  longer  free  portion  of  the  flagellum  and 
fewer  granules  at  the  posterior  extremity. 

The  transference  of  tbe  parasite  is  probably  due  to 
some  blood- sucking  Insect,  as  bos  been  demonstrated  for 
other  species  of  l rj/jmiwsmnn ;  and  in  tbe  case  of  the 
sleeping  sickness,  Glomiui  morntaia.  the  Tsetse  By  bos 
been  declared  responsible  by  Brumpl.  In  an  illuminating 
discussion  of  tbe  subject  he  shows  that  the  disease  is  ex- 
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traonlinarily  widespread  among  fishermen  on  the  Congo, 
and  almost  unknown  among  people  in  the  vicinity,  who 
yet  do  not  visit  the  stream.  This  accords  with  the  habits 
of  the  Tsetse  fly,  which  occurs  on  the  river  in  immense 
swarms  and  is  not  found  a  short  distance  away  from  it. 
The  freedom  from  this  disease  enjoyed  by  the  whites  can 
only  be  explained  on  the  basis  of  present  knowledge  as  a 
type  of  racial  immunity.  Recent  observations,  however, 
serve  to  arouse  suspicion  as  to  the  correctness  of  the 
assumption  itself. 

Although  the  morphological  differentiation  of  the  va- 
rious species  of  jyypanosama  is  difficult,  not  to  say  im- 
possible at  present,  there  are  sufficient  grounds  in  the 
clinical  features  of  the  diseases  caused  by  them,  and  in 
other  physiological  data,  such  as  the  immunity  of  various 
host  species  to  certain  foiins,  to  justify  the  acceptance 
of  tiieir  specific  distinctness.  One  may  well  recall  the 
earUer  view,  that  only  one  form  of  malarial  organism  ex- 
isted, and  may  find  in  the  transport  by  Anophkes  of  dif- 
ferent species  ot  Ftasmodium  a  case  parallel  to  that  of 
the  Tsetse  fly.    Whether  the  latter  host  affords  the  op- 

Sortunity  for  the  development  of  a  special  phase  in  the 
fe  cycle  of  the  trypanosome  is  as  yet  purely  a  matter  of 
coniecture. 

The  family  of  the  Bodonidae  would  not  call  for  anv 
discussion  here  were  it  not  for  the  frequence  with  which 
certain  species  have  been  assigned  a  rdle  as  parasites  of 
man.  The  form  which  has  most  frequently  been  men- 
tioned in  this  connection  is 

CyHomonas  urinaria  (Ktlnstler  1888). — (Syn. :  Bodo 
urinarins  Kllnstlerl888;  OyBUnnoMti  urinaria  Blanchard 
1886;  Ptagiomonas  urinaria  KQnstler  of  Braun  1896.) 
Shaped  like  a  beet  root  (Fig.  5172),  0.01  mm.  long,  0.004- 
0.005  mm.  broad,  the  brc»d  anterior  end  notdbed,  the 
posterior  end  in  the  form  of  a  long  slender  filament.  Nu- 
cleus anterior;  two  similar  fiagella  originate  from  ante- 
rior notch. 

In  1856  Hassall  described  an  inf  usoridn  which  he  had 
observed  in  alkaline  urine  that  had  stood  some  time  open 
to  the  air.  It  was  subsequently  found  in  fifty  samples 
of  urine  from  various  sources  left  open  similarly,  suffi- 
cient proof  of  the  contamination.  In  1888,  however, 
Ednstfer  reported  a  form  under  the  same  name  from 
fresh  urine,  which  was  accordingly  attributed  to  the 
urinary  passages.  Blanchard  held  this  to  be  in  reality  a 
new  species  and  renamed  it,  bringing  it  in  connection 
with  a  form  described  by  Salisbury  as  Triehamonas  irregti- 

larii.  Braun  re- 
gards the  latter  as 
lather  TV.  vagina- 
liSt  and  distinct 
from  the  former, 

Fio,  &m.—Cmtomtma$  urinaria,    Magnl-   for  which  he  in- 
fled.    (From  Bimutu  after  KOnstler.)         clines  to  the  view 

that  it  was  actu- 
ally a  contamination.  This  is  the  more  probable,  as  Th. 
Barrois  found  many  flagellates  in  ^  freshly  voided  "  urine 
in  Lille,  when  subsequent  examination  yielded  no  trace 
of  these  parasites  in  urine  of  the  same  patients.  Evi- 
dently the  presence  of  such  forms  in  human  urine  is  be- 
yond question,  but  their  origin  from  the  human  urinary 
passages  is  yet  to  be  demonstrated.  That  all  such  cases 
require  the  most  searcJiing  examination  is  evinced  by  a 
recent  experience  of  my  own,  in  finding  objects  which 
were  probably  much  contracted  rotifere  in  preparations 
made  from  '*  absolutely  fresh  "  urine. 

The  order  Polymastigina  includes  small  forms,  always 
non-colonial,  with  three  similar  fiagella,  or  with  four  to 
eight  fiagella  dissimilar  in  size  and  differently  located. 
Two  families  contain  parasitic  forms  and  are  distinguished 
as  follows: 

Body  with  three  or  four  fiagella,  all  at  anterior  end 

Tetramitidse 

Body  with  four  to  six  fiagella  on  anterior  end;  pos< 
teiior  end  either  with  two  fiagella,  or  prolonged  into  one 
to  three  lobes Polymastigidae 

In  the  Tettamitids  are  included  species  of  elongated 
form  with  usually  pointed  posterior  end.    They  have  no 


Fio.  5173.  —  TrichomonoB  vaginor 
lis.  a,  Fmrn  onnio-add  prepan^ 
tloD ;  2),  llTlnf^.  Magnified.  (After 
Blochmann.) 


cuticula,  or  pellicle,  hence  may  also  manifest  amoeboid 
movements.    One  of  the  fiagella  may  be  represented  by 
an  undulating  membrane.    Only  one  of  the  genera,  7H- 
chomonoB,  embraces  hu- 
man parasites.    The  di- 
agnosis of  the  genus  may 
be  given  briefiy  as  fol- 
lows: 

Tric/iomonas  Donn  e.  — 
Generally  pyriform, 
with  anterior  end  round- 
ed or  almost  pointed. 
Posterior  end  moderately 
pointed.  Nucleus  near 
anterior  end,  vacuoles 
near  posterior,  no  con- 
tractile vacuole.  Either 
three  equal  fiagella  from 
anterior  tip,  and  also  an 
undulating  membrane 
{Trie/umionaa  s.  str.),  or 
with  three  equal  fiagella 
directed  anteriad,  and  one  much  longer  extending  poste- 
riad  from  the  same  point  of  insertion  (sub-genus  TrichO' 
mastix). 

TYichomonM  vaginalis  Donne  1837. — Body  very  mobile, 
usually  pyriform  or  spindle-shaped  (Fig.  5178),  with 
posterior  end  sharply  pointed  and  anterior  end  more  or 
less  rounded.  The  posterior  tip  is  half  as  long  as  the 
rest  of  the  body.  Total  length  0.015-0.025  nun  At 
anterior  pole  originate  three  diagella  (four  according  to 
other  investigatore)  of  equal  length,  and  an  undulating 
membrane  which  winds  spirally  about  the  body  to  the 
base  of  the  posterior  tip.  Plasma  finely  granular,  nu- 
cleus near  anterior  end;  posterior  to  it  according  to 
Blochman  two  longitudinal  rows  of  prominent  granules. 
Division  has  been  reported ;  encystment  is  as  yet  unob> 
served. 

This  species  is  present  in  females  where  vaginal  ca- 
tarrh is  associated  with  an  acid  reaction  of  the  secretion. 
It  has  been  found  in  girls  of  six  or  seven  yeara  and  in 
aged  women ;  and  other  conditions  affect  its  presence  as 
little  as  age  save  that  menstruation,  alkaline  injections, 
or  other  conditions  which  alter  the  reaction  of  mucus 
result  in  its  disappearance  temporarily  at  least.  A  low 
temperature  (15°  C.  or  less)  is  also  fatal  to  its  existence. 
Dock  and  others  have  demonstrated  the  presence  of  this 
species  in  the  urine  of  males;  the  infection  doubtless 
resulted  from  intercourse  and  was  made  possible  by  an 
already  abnormal  condition  of  the  male  urethra,  as  was 
shown  in  the  cases  under  discussion.  Dock  was  unsuc- 
cessful in  infecting  guinea-pigs  and  dogs,  and  the  means 
of  transference  from  one  female  to  another  is  unknown. 
According  to  Hausmann  thirty  to  forty  per  cent,  of 
females  are  infec:ted.  The  parasites  are  easily  demon- 
strated in  the  vaginal  mucus,  where  they  move  slowly 
about  among  epithelial  fragments  and  mucous  corpuscles ; 
but  for  successful  demonstration  the  urine  must  be  ex- 
amined as  soon  as  passed.  Whether  their  relation  to  the 
vaginal  catarrh  is  primary  or  secondary  remains  entirely 
undecided. 

Trichomonas  intestinalis*  (R.  Ijeuckart  1879).— (Syn. : 
Protoryxomyess  eoprinarius  (3unnin^ham  1881 ;  Monocer- 
eomonas  hominis  Qrassi  1882;  Ctmemamonas  hominis 
Orassil882;  Trichomonas  hominis  Qrsssi  1888;  Cercomo- 
nets  eoli  hominis  May  1891 ;  Monocercomonas  hominis  Ep- 
stein 1898.) 

Very  similar  to  TV.  taginalis  but  smaller,  measuring 
0.004-0.015  mm.  in  length  and  0.003-0.004  mm.  in 
breadth,  without  rows  of  granules;  posterior  end  more 
sharply  set  off  and  roeasunng  only  one-third  the  length 
of  the  body.  Three  fiagella,  the  free  edge  of  the  undu- 
lating membrane  has  sometimes  been  interpreted  as  a 
fourth.  Otherwise  as  in  Tr.  vaginalis,  although  the  spe- 
cies has  not  been  carefully  investigated.     Eruse  and  Pas 

*  Tbis  form  of  the  name  Is  probably  Incorrect,  but  as  tbe  synonymy 
is  iMkdly  confused  I  bave  retained  It  pending  revision  by  some 
specialist. 
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quale  observed  groups  of  fudivSduals  which  maj  have 
arisen  by  divisioD.  Before  copulatioa  this  species  loses 
Its  tlagefla  and  creeps  about  with  bluntly  lobose  pseudo- 
podia.  This  species  is  ordinarily  ideutined  as  the  Cereo- 
tnonat  hominU  of  Davame  (1854)  and  the  C.  intutinali* 
of  Lambi  (1875).  but  recent  studies  liave  demonstrated 
the  individuality  of  this  from  the  two  cited.  Tbere  also 
is  a  tendency  at  present  to  reduce  this  form  to  TV.  vagi- 
natU,  with  vrhich  it  agrees  cloeely,  and  only  on  exact 
Study  can  decide  the  question.  In  the  uncertaintv  I  re- 
gard it  as  more  practical  to  retain  both  species,  tbougb 
they  arc  at  least  closely  related. 

1^.  intatiaalit  parasitizes  in  the  anterior  and  middle 
regloDS  of  the  human  alimentary  canal,  and  has  been  re- 
peatedly found  in  various  parts  of  the  world.  It  occurs 
also  in  the  oral  cavity  in  decaying  teeth,  where  it  nour- 
ishes itself  on  micrococci.  It  nas  been  reported  also  fre- 
auently  from  diseased  conditions  associaled  with  dlar- 
icea,  such  as  typhoid,  cboleia,  iDteatinal  catarrh,  gastric 
carcinoma,  and  once  in  pulmonary  gangrene.  The  spe- 
cies lives  only  in  fluids  of  an  alkaline  reaction.  Its  oc- 
currence In  the  dejecta  of  healthy  adults  bas  been  taken 
to  Indicate  a  commensal  rather  than  a  parasitic  babit; 
but  it  at  least  multiplies  rapidly  in  connection  with  mor- 
bid processes,  and  this  may  exercise  an  important  influ- 
ence on  tbc  progress  of  the  dismse.  An  etiological 
signiflcance  cannot,  in  ttie  present  state  of  knowledge,  be 
attributed  to  this  species;  yet  the  experiments  of  Epstein 
showed  that  aninrectiunisapparently  produced  by  drink- 
ing-water and  followed  by  diarrhoea  in  children.  Experi- 
mental infection  of  animals  bos  not  yet  succeeded,  and 
the  presence  of  this  species  in  the  oral  cavity,  both  in 
health  and  in  disease,  points  to  posdble  transport  of  un- 
known encysted  forms  bv  the  air. 

Borne  accounts  referrea  to  supposable  new  species  more 
probably  concern  this.     Buch  are  the  forms  described  by 
Steinberg  from  the  oral  cavity  as  2V.  elongata,  Tr.  eau- 
data,  Tr.  fiageUata,  as  well  as  perhaps  also  Cenoiaonag 
biflaffeilata,  togetlier  with  the  Jr.  pulmanalu  of  Schmidt 
and  Artault  from  sputa  or  contents  of  a  pulmonary  cyst. 
The  family  Polymastigldie  contains  small  biaxial  or 
bilateral  forms  with  two  or  three  flagella  on  eilbcr  side 
or  near  tbe  anterior  end,  while  tbe  posterior  end  is  lobed 
or  provided  with  two  further 
Qagella.    Only  one  genua  con- 
tains human  parasites. 

Lumblia  Blancbard. — At  an- 
terior tip  one  Hueellum  on  each 
side,  and  near  the  centre  two 
on  either  side ;  posterior  end 
with  two  additional  fingellu. 
A  concave  sucking  di»c  (V) 
on  ventral  surface  near  an- 
I  tcrior  end.    Nucleus  dumbbell 

shaped, 

J/arabiia  dvodenalU  (Da value 
1875).— (8yn.:  Cereomonan  m- 
Uttiitalit  Lambl  1859,  ncc  1875 
nee  Perty  1B52 ;  Ilexamitnt 
diiedraalit  Itavaine  1875;  Dt- 
morphu)  maris  Grassl  1879: 
3/tgaitoma  enterienm  Grussl 
1881 :  M.  ittleilinale  R.  BlanrJi- 
anl  1886;  Lamblia  intettiiuilig 
R.  Bl.  1888;  L.  diiodentiUa 
Stik>8  1902.) 

Length  0,01-0.018  or  0.031 
Bun. :  maximum  breadth  U.005- 
aOBTweven  0.012  mm.,  with 
'  «txfat  flagella  nearly  equal  in 
'  WD|[<h  (0.00»-0.014  mm,).  In 
;  (vrw  bilaterally  symmetrical 
ilFV.  51T4).  In  ventral  aspect 
it  a  tuonded  anteriorly  and 
«TWnv  iMu  *  vwT  mobile  steering  tail 
n>utnt  ■•iMi"  A  shallow  cordiform  cx- 
.ruMnt  »un'K«nMr  Ae  anterior  end  cor- 
^  ■  jniiiij^  itoil  serrtM  as  an  organ  of  at- 


caudal  pair  ai 
inserted  at  the  a 

tip  of  the  body. 

Thedumbbell-  Pio.  his.    _ _.._. 

shaped   nucle-      ft^!^  i^  "f.  «?'«»'.?^  riiiot 
us   lies   dorssl 


i  sad   paniiue. 


tachment ;  Its  margin  is  raised  and  contisctlle,  but  is 
interrupted  posteHorly;  all  flagella  point  posteriad; 
tbe  anterior  pair  follow  tbe  margin  Wf-way  around 
before  leaving  the  txxlyi  the  lateral  pair  origtnat«  near 
the  anterior  margin  in  the  peristome,  but  are  bound  to 
tbe  body  until  they  come  to  project  beyond  the  contour 
of  the  animal; 


the  peristome 
margin  and 
are  vibratile 
through  their 
entire  length, 
being  the  chief 
organs  of  lo- 
.!__     jjjg 
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stome.  Contractile  vacuole  and  cytoetome  are  wanting. 
Division  bas  not  been  observed;  the  encysted  form  u 
oval,  with  heavy  transparent  wall,  and  measures  0-01 
mm.  in  length  by  0.007  mm.  in  breadth.  Schaudinn  re- 
jioris  that  copulation  has  been  observed  and  is  foUowied 
by  eacystment. 

This  species  was  first  reported  by  Lambl  from  the  de- 
jecta of  children  In  Prague.  It  has  been  reported  from 
Oermany,  Italy,  Itussia,  Sweden,  E^ypt,  and  the  United 
States  from  the  human  host  in  which  it  seems  to  be  s 
frequent  parasite.  It  also  occurs  in  rat,  mouse,  dog.  cat, 
rabbit,  sheep,  and  certain  wild  species,  and  is  undoubted- 
ly a  common  and  widely  distributed  parasite. 

Its  normal  st^at  is  the  duodenum  or  jejunum,  rarely 
other  pans  of  the  canal,  where  it  sits  with  the  peristome 
applied  to  the  curved  outcrfaceof  an  epithelial  cell  (Fig- 
S17S)  on  the  villi.  Although  often  in  such  numbers  Ibsl 
apparently  every  cell  is  occupied,  yet  no  patholoeksl 
effect  has  been  dcmonstraled  to  be  exercised  by  UKse 
parasites.  Normally  only  cysts  occur  iu  the  colon  sod 
fa'Ces,  but  in  diarrhteic  conditions  tbe  free  living  fonitt 
are  lorn  loose  and  reach  the  exterior. 

Graasi  determined  by  experimental  auto- Infection  tbst 
the  cysts  are  the  means  of  Infection,  and  was  unable  to 
detect  in  himself  nny  symptoms  incident  to  the  parasitism 
of  the  species.  It  Is  probable  that  cereals,  or  prepared 
food  which  becomes  contamioated  by  rats  or  mice,  con- 
stitute the  ordinary  avenue  by  which  the  infection  of 
man  is  brought  about. 

The  class  Bporo/oa  embraces  a  series  of  groups  of  Pro- 
tozoa of  a  consistent  parasitic  habit,  which  have  in  con- 
moQ  the  production  at  some  point  In  their  life  cycle  of 
numerous  descendants,  which  are  usually  covered  by  i 
linn  shell  and  accordingly  denominated  "spores."  The 
eiu'liised  young  forma  may  t>e  single  or  manifold,  and  Id 
special  cases  the  cyst  wall  may  be  lacking.  These  young 
forms  always  start  the  life  cycle  as  cell  parasites,  and  In 
all  but  rare  cases  alternation  of  generations  appears  In 
the  course  of  tbc  life  history.  All  fonns  are  true  pan- 
sites,  and  all  subsist  only  on  fluid  nourishment  obtained 

The  class  was  made  by  Leuckart  in  1870.  Mhen  he 
brought  together  under  the  heading  Sporozoa  tlie  imper- 
fectly known  and  soiuewliat  Isolated  groups  of  ^garmes 
(Oregarinida),  the  psorospenn  sacs  of  MWIcr  (Slyxospo- 
ridia),  the  oval  or  spherical  psurosperms  of  Elmer  (coc- 
cidia),  aix)  liainey's  or  Miescher's  corpuscles  (Sarcospo- 
ridia).  Later  iuvesli  gators  have  added  the  Microsporidia. 
Amn'bosporidio,  and  Hiemoaporidia,  and  have  been  able 
to  till  up  the  gaps  in  the  ktiowledgc  of  the  older  groups. 
so  that  the  association  of  these  forms  stands  on  a  mudt 
clearer  and  tlrmcr  basis.  Tblsls  especially  true  by  virtue 
of  the  recent  discoveries  concerning  the  life  cyclea  of  Vk- 
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a  residual  mafia  of  protoplasm  (e).  Each  of  these  sporo- 
blaBta  BUiTOunds  itself  with  a  firm  membrane  and  becomes 
a  sporocyst  (,d),  while  later  within  each  sporocyst  after 
nuclear  division  two  sporozoites  are  formed  and  a  residual 
mass  of  protoplasm  is  left  unused.  The  sporozoites  are 
characteriatically  sickle-shaped  or  crescentic.  and  aban- 
don the  sporocyst  wbco  this  reachea  the  alimentary  canal 
of  the  new  host,  and  Is  opened  by  the  action  of  the  ali- 
mentary secretions,  Theentranceof  theapomzoitesinU) 
die  epithelial  cells  and  their  growth  to  schlzonts  com- 
pletes the  life  cycle. 

This  typical  course  of  developmeut  la  well  represented 
by  the  tabular  outline  ^ven  by  LQhe  and  reproduced 
here.  The  stages  connected  by  a  single  vertical  line  (  |  ) 
are  successive  generations  in  the  life  cycle;  those  con- 
nected by  the  sign  of  equality  (— )  are  produced  by 
growth  or  metomorpboidB  within  the  single  generation. 

Devblopment 


is  not  In  the  Intereat  of  precision,  and  may  evidently  lead 
to  serious  misunderstanding.  HenceforUi  the  name  coc- 
cidia  can  be  used  only  in  the  more  general  sense. 

The  genus  Eimtria  is  the  best  known  of  all.  Its  moat 
important  characteristic  is  the  formation  In  each  oocyst 
of  four  Bporocysts,  each  with  two  sporozoites.  A  rend- 
ual  mass  of  protoplasm  is  always  present  In  the  sporo- 
cyst with  the  sporozoites,  and  a  similar  residual  mass  Is 
sometimes  formed  In  the  oocyst  with  the  growth  of  the 
sporoblasts.  Of  the  many  species  assigned  to  this  genus, 
the  most  important  and  better  known  forms  which  are 
pathologic  to  man  and  some  domestic  animals  are  In- 
cluded in  the  following  key: 

1.  Oocyst  with  realcmal  mass 3 

1.  Oocyst  without  residual  mass 8 

2.  Oocyst  oval,  8S-49^  by  10-28^;  sporocyst  spindle- 
shaped  (rabbit,  man) E.  Sftato  (Und.) 

OF    ElUBBIA. 


SporoxolM  =  ScblzoDt. 


This  general  plan  of  development  is  modified  in  the 
individual  species  in  various  manner.  The  most  striking 
modification  is  a  simpliBcation  by  suppression  of  tlie  en- 
tire schizogonic  cycle,  so  that  the  macrogamctes  and  mi- 
crogametocytes  arise  directly  from  the  sporozoites  wbich 
have  penetrated  epithelial  cells. 

The  coccidia  parasitize  almost  all  groups  of  the  animal 
kingdom,  and  are  distributed  over  the  entire  world,  al- 
though, as  might  be  expected,  the  majority  of  reports 
thus  far  made  concerning  their  presence  come  from  Euro- 
pean  countries. 

For  the  subdivision  of  the  group  Leger's  proposal  to 
use  the  number  and  form  of  Uie  sporocysts  and  of  the 
aporozoitea  has  been  generally  adopted.  The  adjoined 
table  gives  a  review  of  the  common  genera  arranged  ac- 
cording to  Leger's  scheme. 


2.  Oocyst  spherical  or  cylindrical,  15-83/*  by  11-17 /i; 

sporocjrst  oval  (mouse) E.  faleiformU  (Scbuberg) 

8.  Bniiple  forms.     Oocyst  oval  to  cylindrical,  24-85^ 

by  13-20/1 £.  AOTnini>  (Hiv.) 

8,  Twin  forms B.  bigrmina  (Stiles) 

Eimeria  Stieda  (Liiidemann  1865).— (8yn. :  MonecsttU 
Slieda  lAadewaim  1865;  ftoroipermium  euniei/rt  RivolU 
1878:  Coccidium  ovifarme  Lcuckart  1879;  V.  eunieuU 
Raillet  1893;  FfeiffenapriTtapa  Labbe  1896;  FfrnffenOa 
pHncfpt  Ijibbe  1899,     Eimeria  cvnicvli  LUhe  1902.) 

All  stages  are  known.  Oocyst  (Fig.  B178)  in  the  liver 
of  rubbit,  oval  0.0S3-O.O49  mm,  long,  0.016-0.088  mia. 
broad.  Cyat  wall  heavy,  smooth,  with  opening  at  one 
pole.  The  coarsely  granular  protoplasm  completely  fiiti 
the  cyst,  but  later  contracts  to  a  spherical  mass  at  tbs 
centre  (0.017  mm.  in  diameter).     Spore  formation  outside 
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'  tlie  correct 
!8  of  the  various  genera.  The  original  cause  of  this 
difficulty  rests  on  the  fact  that  the  two  phases  of  tlic  life 
cycle,  schizogony  and  sporogony.  were  discovered  and 
named  separately,  and  tliat  their  relations  ai  parts  of  the 
development  of  a  single  species  did  not  become  known 
until  n  much  later  date.  All  of  the  human  parasites  thus 
far  recorded  from  this  group  fall  within  the  limits  of  a 
genus  named  Coeeidium  bv  H.  Leuckart  In  1879.  and  this 
name  has  been  generally  incorporated  Into  works  on  the 
subject.  At  a  Very  recent  date,  however,  Stiles  and 
LDhe  havclndependi^ntly  called  attention  to  the  fact  tlmt 
the  name  Eimeria,  introduced  in  1875  by  Aime  Scbiieirler, 
has  the  right  of  priority,  and  must  replace  the  more  com- 
mon form  acconling  to  laws  of  zoological  nomenclature. 
This  is  really  fortunate  from  the  general  standpoint  aii 


the  host  requires  two  to  three  weeks.  The  entire  sphen 
divides  inio  four  sporocyals  each  with  a  thick  covering 
and  with  a  lengtli  of 
0.013  to  0.013  mm. 
and  a  breadth  of  0.007 
mm.  Two  comma- 
sliapcd  sporozoitex 
are    formed  in   each 

granular    residual 
mass  of   protoplasm 
lies  in  the  hollow  be- 
tween their  enlarKed  t'ln 
ends(Fig.5178).   The  ^ 
sporozoites    are    set  pi 
free  by  eastric  diges-  In 
tion.       They   ascend  Jj' 
the  gall  ducts,  pene-  u 
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Tliey  divide  into  from  30  to  200  merozoitca  (Pig.  6178) 

which  spread  the  infenLfoii. 

Ultimately  the  formation  of 

macro-    and  microgamcU-H 

leads  to  llie  fertilized  spo- 

ront  stage,  the  oocyst. 

This  spucies  is  au  abund- 
ant pansite  o(  the  rabbit,  in 
which  it  parasitizes  la  the 
epitbeliiimof  gallductsaml 
liver.  According  to  the  de- 
sree  of  Infection  sooner  or 
later  Inflammation  and  pro- 
liferatioa  of  the  epithelfum 
lead  to  tlie  forniaUiiTi  ol 
DOduIefl  of  caseouB  niutWr, 
coDtaioing  amid  varioua 
remnants  cocci dia  in  all 
stages  of  development.  These  conditions  may  lead  to 
severe  sickness  or  even  to  the  death  of  the  host;  in  other 
cases  the  ADlmal  recovers  as  the  process  of  schizogony 
appears  to  have  distinct  self- limitations.  The  infection 
Is  spread  by  the  contamination  of  food  with  spore-in- 
fected ffecea. 

Several  cases  of  human  Infection  are  on  record.    Evl- 
deotly  conditions  favor  stMib  Infection  only  rarely.    To 


no.  MTB.— mnurfa  SKcda.    a. 

;       b,   SporuoriU  eKb   wlUi   two 
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the  four  positive  cases  cited  by  Leuckart,  all  in  Oermany 
and  Austria,  Silcnck  has  added  another  from  London. 
A  number  of  doubtful  cases  are  also  Included  here  by 
some  authorities.  The  obscrvBtions  of  Thomas  In  Bos- 
ton, according  to  which  this  species  was  found  in  a  small 
cerebral  tumor  surrounded  by  bone  tissue,  has  little  to 
support  the  diagnosis  in  view  of  the  normiil  cnnditlon  of 
the  liver  and  Intestine,  and  has  been  universally  ques- 
tloneil  by  reviewers.  In  any  event  the  supposed  coccldia 
cannot  belong  Ui  this  species,  or  any  otlier  yet  reported 
from  man,  on  account  of  their  size  (0.014-0.023  mm.  la 
leogtli).  Tliey  correspond,  however,  in  size  nearly  to 
the  coccldia  reported  by  Btiles  from  abeep  which  belong 
lo  a  species  as  vet  unnamed.  Uore  probably  tbey  are 
Dot  coccldia  at  all. 

Biraerin  /utminie  (Rlv .  1878),  nee.  R.  Blanchard  189.1.— 
[Byn. ;  Cj/lofpermium  hominit  Rivolta  1978;  Oowidiiim 
wTforara  R.  Leuckart  1879;  C.  hominit  RUUIet  1808; 
tftifferella  prinrep*  (Labbfe  1899)  in  part.] 

Oocyst  (Pig.  5117)  0-O24-0,oae,  or  even  0.035  mm.  long 
by  0.0128-0.014  or  even  0.02  mm.  broad,  plumper  than 
those  of  E,  Stieda.  from  which  also  they  differ  in  the 
constant  presence  in  sporulallon  of  a  residual  ma.'ia  of 

Erotoplosm  that  is  said  to  be  constantly  absent  in  the 
tier  species.  (Compare  Pigs.  S177  and  6178.)  Here 
also  only  three  to  (our  days  are  necesaary  to  biin^  the 
division  of  the  contents  of  the  oocyst  into  sporoblasts 
(sporocysts). 

This  species,  which  is  so  closely  related  lo  E.  Stieda 
that  many  authors  regard  them  as  Identical,  parasitizes 
in  the  Intestinal  epithelium  of  the  rnbbU,  where  It  evokes 
aerlous.  often  fatal  cpidemicn,  Rallliet  and  Lucct  have 
demODBtmted  tliat  infection  takes  place  by  the  Ingestion 


wild  species ^  .       ._ 

considerable  ilifferences  In  fiirra  and  size  make  it  n 
probable  that  some  at  least  represent  distinct  species. 

Elmer  found  in  two  bodies  examined  in  Bcrim  the  epi- 
thelium of  the  intestine  filled  with  coccldia,  and  even  in 
large  part  destroyed  by  them.  These  are  probably  refer- 
able to  this  species.  Other  authore  have  reported  the 
discovery  of  coccldia  In  human  frecea  at  various  times 
without  furnishing  data  for  the  determination  of  the 
species  concerned. 

Evmeria  bigeniina  (Stiles  1891}.— (Syn. :  Cylotptnnivm 
rilloTum  inlalinalivm  tanit  ti  felis  Rivolta  1874;  Coeei- 
dium  bigeminum  Btiles  18U1.) 

Oocyst  (Fig,  15180) O.012-^).OIS  mm.  by  0.007-0.01  mm. 
(in  dog),  or  0.008-0.01  mm.  by  0.007-0.009  mm.  (In  c«t). 
or  0.008-0.013  by  0.006-0.008  mm.  (in  polecat).  The 
oocyst  divides  into  two  parts,  each  of  which  encysts  and 
forms  four  sporocysts.  Tbeoocysta  occur  not  in  the  epi- 
thelium, but  in  the  central  tissue  of  Intestinal  villi  (Pig. 
G181). 

The  species  was  first  seen  as  earlv  as  1854  by  Fink, 
who,  however,  misinterpreted  the  character  of  the  ob- 
jects. It  has  often  been  confused  with  E.  hirniinit.  from 
wblcb  tbe  above  character! sties  easily  distlnguls]!  it.  A 
case  of  human  infection,  published  by  Virchow  In  18Q0. 
and  another  by  Grunow  m  1901.  very  probably  belong 
here.  The  description  given  by  Bailllet  and  Lucet  of 
coccldia  discovert  in  ttie  ftecea  of  a  mother  and  child 
wlioliad  long  suffered  from  chronic  diarrhceacorresponds 
well  with  this  species  in  the  small  size  of  the  bodies 
found,  and  is  also  probably  referable  to  it.  Tbe  form  is 
evidently  only  an  occasional  parasite  of  man,  and  infec- 
tion probably  results  from  lack  of  cleanLIness  or  too  Inti- 
mate assnciation  with  pet  dogs  or  cats.  It  may  be  that 
the  forms  discussed  as  varieties  from  different  hosts 
actually  represent  different  species.  Btiles  has  found 
this  species  In  dugs  killi:d  iu  WashlnKton,  D.  C. 

It  Is  not  surprising  In  view  of  the  imperfect  acquaint- 
anco  with  this  group  that  all  sortt  of  questionable  struct- 
ures should  be  referred  to  it.  They  are  all  such  as  have 
been  reported  from  man  usually  in  connection  with  some 
abnormal  condition,  and  frequently  also  on  the  basis  of  a 
single  occuri'ence.  In  most  cases  only  scanty  data  are 
given  concerning  the  supposed  coccldia,  and  even  of  Uie 
best  known  of  these  problematic  structures  too  little  can 
be  said  to  determine  tbetr  true  nature  or  position  in  the 
zoological  scheme.  It  is  best  to  call  attention  to  certain 
of  these  cases  briefly.  In  order  that  if  possible  further  data 
should  be  accumulated  to  elucidate 
their  real  character.  Perhaps  the 
most  sporozoou-Uke  of  all  are  bodies 
described  by  Rixford  and  Gilchrist 
from  two  coses  studied  at  the  Johns 
Hopkins  Hospital  In  1807;  their 
characters  so  far  as  known  do  not 
easily  permit  of  their  classification 
in  the  coccldia  (s.  str.). 

Cofcidioida  immitU  Riiford  and 
Gilchrist  1807.— (Byn. :  C.  pyogtntt 
Hixford  and  GilchriBt  1897,) 

Unicellular  spherical  bodies  from 
0007  to  0.035  mm.  In  diameter.* 
Bo- called  capsule  Ihick.  doubly 
contoured,  enclosing  a  Hnely  granu- 
lar protoplasm  with  a  clear  zone 
[ectosarcf],  0.003-0,003  mm.  wide, 
between  capsule  [pellicle?]  and  con- 
teats.  No  vacuoles  seen ;  nucleus  not  demonstrated. 
Position  of  parasites  usually  intracellular,  sometimes, 
however,   ex  trace  llular.    Hporozoites    [merozoiles?]  ap- 
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proximstely  one  hundred  in  a  capsule,  0.001-0.003  mm. 

^iind  primarily  (?)  In  the  skin,  later  generally 
throughout  internal  orgaoBalso.  Reported  from  Califor- 
nia and  BuenoH  Ayrea.  Allcasea  reported  concetn  malea 
of  tliirty  to  forty  years  of  age. 

In  the  first  case  the  disease  first  appeared  on  the  back 
of  the  neck  tuid  spread  very  slowly,  causing  death  in 


no.  SlSi.— DeTelapment  ot  Pliurmodtuni  (mnuirubilum.  A,  E. 
li.  K,  SchlzoBonj  In  buman  blood;  F".  L.  lonnstlon  o(  mmeUs 
and  fiuloD  D[  tataei  M,  S.  T.  aporogoar  In  mosiiulU).  Somevbat 
dlagraminBUc.  ForlurUierdeIallBK«leiI.   (AlturNe'eu-L^malra.) 

about  ten  years.  It  was  only  very  slightly  coutagious, 
if  at  all,  Bsheyond  theoriginal  aoresnew  lesioua  appeared 
only  in  two  spots  on  the  patient's  body,  and  none  of  those 
who  came  in  contact  with  him  are  known  to  have  become 
Infected.  Some  inoculation  experiments  were  successful, 
but  no  cultures.  The  cutaneous  lesions resenibli-d  tuber- 
culosis cutis  in  character,  being  the  seat  of  genuine  case- 
atloa  or  coagulativo  necrosis.  Both  to  the  naked  eye 
and  microscopically  the  nodules  were  iudistinguisbable 
from  tubercles  save  that  they  contained  the  protozoa  and 
did  not  contain  tubercle  bacilli.  In  the  opinion  of  the 
discoverers  this  seems  to  Indicate  the  power  to  produce 
toxic  products  which  possess  pyogenic  properties,  caus- 
ing both  the  local  lesions  and  general  syuiploiiis.  From 
the  fact  that  the  whole  alimentary  canal  and  mesenteric 

5 lauds  remained  normal  throughout  the  course  of  tlic 
iseose,  the  authors  exclude  tne  suppositiou  that  the 
parasites  entered  the  system  through  the  digestive  tract. 
The  parasilcs  were  particularly  abundant  in  the  caseous 
fod,  and  occurred  In  far  greater  numbers  in  the  lesions 
of  the  internal  organs  tlian  in  the  cutaneous  lesions. 
OftcD  these  parasites  were  found  in  multitudes  in  giant 
cells.  They  were  searched  for  in  vain  only  in  the  mem- 
branes and  substance  of  the  br&tn. 

540 


Another  case  was  reported  by  the  some  nuthora,  and 
like  the  first  occurred  in  a  native  of  the  Azores,  who  had 
been  resident  in  California  for  a  number  of  jesrs.  The 
disease  waa  acute  rather  than  chronic  aa  in  the  firat;  and 
was  very  destructive  as  the  patient  lost  both  eyes,  the 
nose,  and  much  of  the  lip,  and  one  ear  In  the  course  of 
three  months.  According  to  the  authors  the  paiasile 
was  a  different  species,  but  the  distinctions  are  insuffi- 
cient to  warrant  a  separation  of  the  two  in  our  present 
state  of  knowledge.  The  authors  identify  with  their 
cases  a  third,  reported  by  Wernicke  In  1882  from  Buenos 
Ayres.  Wernicke  gave  only  an  incomplete  description 
of  the  parasite,  and  regarded  the  cutaneous  affection  asa 
mycosis  fungoides.  The  protozoa  he  found  measured 
from  7  to  80/1  In  diameter. 

There  are  other  reports  of  less  deflniteness  tlian  thow 
just  considered,  and  some  of  the  questionable  stnicttuts 
noted  therein  have  found  an  explanation  within  recent 
times.  Thus  the  psorospermcysts  of  Lubarsch  and  Rib- 
bert,  which  were  suppo^  to  play  a  part  in  diseases  of 
the  urinary  passages,  are  in  reahty  metamorphosed  neM 
of  epithelial  cells  normally  found  In  the  urethra.  Tht 
structures  found  by  EQnstler  and  Pltres  in  pleural  exu- 
date and  interpreted  by  Blonchard  as  a  sporozoon, 
Eimeria  hominit  It.  Blanchard  1895.  I  have  preferred  to 
interpret  as  EeAinorAj/nehui  eggs  (Cf.  Nematodn,  page 
225).     More  uncertain  still  are  Seven's  "  monocystic  ^re- 

fEiriacs  "  from  the  lung  parenchym  of  a  still-born  child 
her  are  described  as  oval  in  form,  exceedingly  variabk 
in  sbe  (0.003-0.08  by  0.0015-0.015  mm.),  covered  by* 
Ihin  membrane,  and  either  free  or  in  epithelial  cells;  itil 
dllBcult  to  Interpret  them  in  any  satisfactory  maunw. 
Some  of  these  doubtful  structures  are  discussed  as  ap- 
pendices to  the  next  sub-order,  the  Efemosporidia.  to 
which  they  show  a  certain  similarity. 

An  error  of  the  reverse  type  is  that  frequently  made  in 
the  past  of  diagnosing  eggs  of  paraaltea  as  coccldia. 
Thus  nematode  eggsliave  once  been  reported  as coccidii, 
and  eggs  of  trcmatodes  many  times.  Were  it  not  for  the 
extremely  small  size  of  the  structures  described,  thecase 
of  J.  J.  Thomas,  noted  above,  concerning  coccidia  in  S 
brain  tumor  would  And  Its  easy  explanation  in  this  Mms 
manner. 

The  Hcmosporidia,  like  the  Coccldia,  are  characteris- 
tic cell  parasites.  The  period  of  schizogony  or  multipli- 
cative reproduction  is  passed  in  the  blood  colls,  and  only 
very  exceptionally  in  the  cells  of  other  organs.  These 
stages  have  long  been  known,  and  with  them  a  few  pre- 
paratory stages  to  the  sporogonic  cycle,  although  tlielst- 
ter  have  been  entirely  incorrectly  interpreted  as  degene- 
rative changes,  etc.  So  far  as  is  known  this  sporogonle 
cycle  takes  place  only  in  the  bo<1yof  another  host;  and 
for  the  Humosporidia  of  niatiiraals  and  birds  this  host  is  t 
blood-sucking  insect  in  which  the  process  of  sporogoof 
is  carried  out  in  the  wall  of  the  alimentary  canal,  and  llie 
sporozoiles  collect  in  the  salivary  glnutls,  whence  they 
are  injected  by  the  act  ol  hiting  into  a  new  host  to  start 
anew  the  scliizogonic  cycle.  The  close  relationship  of 
these  fonus  to  coccidia  Is  evident  from  a  study  of  the  life 
history,  as  DoHein  indicates  most  aptly  in  calling  them 
cocciifia  adapted  lo  paiBsItism  in  the  blood  system. 

The  life  history  may  be  outlined  from  that  of  the  testl- 
vo-autumnal  purnsitc  (Fig,  3183).  The  earliest  sta^  of 
the  parasite  which  occurs  In  tlie  erythrocytes  is  a  minute 
ama'boid  body  {.1)  which  Increases  rapidly  in  size,  man|. 
testing  considerable  ama'boid  activity  {}{-E).  In  connec- 
tion with  the  growth  of  the  organism  particlesof  a  black 
pigtiieut  matter,  named  mehinin.  arc  stored  up  in  its  pn>- 
topUsm(F,  G).  Themicleusof  the  parasite,  at  first  sin- 
gle, begins  to  divide  rnpidly  when  the  organism  has 
reache<lits  maximum  slzeund  the  daughter  nuclei  collect 
about  the  rim  of  the  organism  {II).  Itadlal  lines  of  divis- 
ion appear  In  the  protoplasm  {/).  and  the  whole  falls  into 
a  group  of  young  germs  or  merozoites  (A")  about  a  cen- 
tral reaiduafmassof  [initoplasm  loaded  with  the  pigment 
already  referred  to.  The  inerozoites  infect  new  blood 
cells,  and  the  process  of  schizogony  is  repeated  until  con- 
ditions, us  yet  unknown,  bring  in  a  new  set  of  changes, 
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the  Btartlng-poiot  of  another  cycle,  the  sexual  phase,  or 
sporogony. 

The  merozoites  develop  to  indiridualB  differently 
formed  from  the  schizontsand  of  two  sorts,  the  one  finely 
granular  and  opaque  {0')^  the  other  hyaline  in  appear- 
ance with  a  few  conspicuous  pigment  granules  ((?'). 
These  forms  are  shaped  like  a  bean  in  the  species  under 
consideration,  and  are  those  previously  designated  as 
half- moon  or  crescentic  bodies.  When  fully  grown  they 
desert  the  corpuscle  (H\  IT)  assume  a  spherical  form 
(/,  T).  The  macrogamete  extrudes aportion  of  the  nu- 
clear substance  (K')  and  is  mature,  llie  nucleus  of  the 
microgametocyte  divides,  the  parts  migrate  to  the  sur- 
face and  form  microRametes  by  a  small  accumulation  of 
plasma  about  each  (a'),  leaving  a  large  central  residual 
mass.  These  two  gametes  copulate,  their  nuclei  fuse, 
and  the  product  (M)is  the  starting-point  of  the  sporogonic 
cycle,  the  sporont. 

The  changes  leading  to  the  perfection  of  the  sexual 
cells  take  place  only  after  the  blood  has  been  drawn  into 
the  stomach  of  the  new  host,  the  blood-sucking  insect. 
Abnormal  stimuli  may,  however,  biing  about  some  of 
the  changes,  as  in  cultures  of  malarial  blood.  The  copu- 
la acquires  an  amoeboid  form  {^)  necessary  for  its  attain- 
ment of  a  location  within  the  tissue  of  the  new  host. 
This  motile  stage,  which  has  been  denominated  the 
ookinet,  is  a  gregarine-like  organism,  and  penetrates  an 
epithelial  cell,  where  it  transforms  itself  into  an  immo- 
bile spherical  oocyst  (0).  After  nuclear  division  there 
are  formed  in  the  oocyst  numerous  sporoblasts  (P,  Q), 
which,  however,  never  acquire  a  heavy  membrane,  i.e., 
never  become  sporocvsts  as  in  the  coccidia.  Each  sporo- 
blast  gives  rise  to  a  larfe  number  of  sporozoites  (ii,  S), 
which  are  set  free  into  tne  body  cavity  of  the  insect  host 
by  the  rupture  of  the  wall  of  the  oocyst.  They  collect 
as  the  result  of  an  evident  cheraotactic  influence  in  the 
salivary  gland,  and  are  injected  into  a  new  host  when 
tlie  insect  bites.  There  they  enter  the  erythrocytes  and 
the  life  cycle  begins  anew. 

The  organisms  included  in  this  sub-order  are  the  cause 
of  serious  diseases,  and  their  number  is  being  rapidly  in- 
creased by  the  investigations  of  most  recent  times.  Many 
doubtful  forms  have  also  been  placed  temporarily  under 
this  heading,  so  that  it  is  impossible  to  give  a  synopsis  of 
the  genera,  or  to  fix  the  precise  limits  of  the  sub-order 
Itself. 

Most  prominent  of  the  forms  which  are  included  here 
are  the  parasites  of  human  malaria.    Grass!  still  regards 


these  all  as  merely  varieties  of  one  species.  This  is  clear- 
ly doing  violence  to  the  ordinary  zoological  significance 
of  the  word.  On  the  other  hand,  several  investigators 
have  grouped  them  int^)  two  genera,  a  plan  which  I  mv- 
self  followed  in  an  earlier  paper.  Here  they  will  be 
treated  as  three  species  of  one  genus  in  accord  with  a 
recently  expressed  view  of  Schaudinn,  and  with  the 
known  facts  regarding  their  clinical  manifestations, 
structural  differences,  and  life  histories. 

The  genus  PUumodium  includes  In  addition  to  these 
species  the  parasite  of  avian  malaria  also.  It  was  estab- 
lished in  1885  bv  Marchiafava  and  Celli,  and  although 
the  name  is  employed  here  in  a  sense  utterly  at  variance 
with  its  meaning  as  a  term  in  general  scientific  use,  yet 
the  rules  of  zoological  nomenclature  call  for  its  retention. 
The  malarial  organism  was  first  seen  and  figured  by 
Klencke  in  1848  without  any  idea  of  the  significance  of 
the  structures  viewed.  Laveran  in  1880  was  the  first  to 
attach  etiologic  significance  to  the  structures  he  described 
from  the  erythrocytes  in  cases  of  malaria.  A  large  num- 
ber of  investigators  participated  in  the  gradtial  elucida- 
tion of  the  scnizogony  of  these  parasites.  It  was  1896, 
however,  before  Manson  set  forth  distinctly  the  agency 
of  the  mosquito  in  transmitting  the  disease.  Just  a  year 
later  Ross  actually  followed  K>r  the  first  time  the  fate 
of  the  parasites  of  avian  malaria  in  the  mosquito's  stom- 
ach, and  their  development  up  to  the  infection  of  a 
new  host  by  the  sporozoites.  Ross*  observations  on 
avian  malana  were  confirmed  soon  after  by  Grassi  and 
other  Italian  investigators  for  human  species  of  the 
malarial  parasite. 

The  complicated  terminology  in  this  group,  due  to  the 
continual  changes  introduced  by  various  investigators, 
renders  it  advisable  to  give  here  for  general  information 
the  table  prepared  with  such  success  by  LOhe,  which 
shows  the  correspondence  in  the  nomenclature  of  the 
chief  investigators  of  recent  date.  The  terminology  of 
Schaudinn,  which  is  followed  in  this  article,  has  been 
more  generally  adopted  than  any  other,  and  has  much  in 
favor  of  it  from  every  standpoint.    (See  table  below.) 

The  extensive  consideration  which  the  subject  has  re- 
ceived in  previous  articles  in  the  Reference  Handbook 
(compare  Malaria,  Motguito  t»  Bdaiion  to  Human  Path- 
ology, Plamnodium  Makiria)  rendera  it  necessary  here 
only  to  insert  a  brief  diagnosis  of  the  three  species,  and 
refer  to  the  articles  noted  for  further  details. 

Piasmodiutn  malariof  (Laveran  1883).  — (Syn. :  *  OsHttaria 
malaria  Laverian  1888 ;  Plasmodium  var.  quartana  Golgi 


Schaodlnn, 

lSe9  and  L&he, 

1900. 


Scbizosoiij . 


ficbisoDt . 
MeiDZOtte 


Macrogamete. 


Mlcraeameto- 
cyte. 

Ulcrogafflete . . 

Ookinete  (oop- 
Qla  sporont). 

OocfBt  (oopoUi 
sporont). 

SporobUtft..... 


8pofX)aotte 


SporoKony, 


Ross,  llM). 


Sporulatln^ 
fonn. 


Flagellated 
body. 

Flagellum.. 

Vermlcule .. 

Coocidluin.. 


GermlDal 
rod. 


Robs,  189B  and  1900. 


Sporoeyst  (young  form: 
aincebula  a.  myxopod) 

Spore ;  becomes  later 
after  entrance  Into 
erytbrocyte  amcBbula 
(a.  myxopod). 

MKcrogamete  (female 
gametocyte) ;  young 
lorm :  amcebula  s. 
myxopod). 

Male  gametocyte  (young 
form:  amcebula  a 
myxopod). 

MIcrogameto 


Zygote. 
Zygote, 


1880:  zygotomere 

1000:     mere,    becomes 
blastopbore. 

1809:  zygotoblaat 

1900:  blast. 


Ray  Lankester, 
1900. 


Oudeterospore 
Xomospore  ... 


Oynospore. 


Androspore . . . . 
Gametospore... 
Gametospore.. 


Gametoblast  s. 
gametoclast  a. 
filiform  young 


Harvey 

Gibson, 

1900. 


Orum.... 


Sperm  ... 
Oosperm. 
Oosperm . 


Zoold  . . . . 


Kocb,  1899. 


Endogenous  de- 
velopment. 

Full  grown  par- 
asite. 

Tbellungs- 
kOrper. 


Female  parasite 

Male  parasite  . . 

Spermatozoon.. 
Wflrmcben 


Ooccldlenartlge 
Kugel. 


Blcbelkeim 


Exogenous   de- 
velopment. 


GrasBl,  1896-1899. 


Sporulatlon    (f  a  s  e 
asporulare). 

Amoeboid  form  .... 

1806:  amoebula.... 
1899:  sporozolte. 


Macrogamete 
8.  oold. 


1809 :     mlkrogame- 
togen. 

Mlkrogamet  s.  sper- 

mold. 
1809 :  zygote 


1890:  zygote 


1899:  spore 

1809:  sporozolte.... 


Exogenous  develop- 
ment 


Grassi,  1900. 


Monogonla  (generazlone 
neutrale)  per  aporo- 
gonla  conltomlca. 

Mononte. 

Sporozoito  (monogonloo). 


Makrospora 


Anterldio      ^  ffwnetl. 


Mlcrospora 


Vermloolo ) 

>amflonte. 


Masse  cltoplasmatlcbe 
pib  0  meno  poUgonale. 

Sporozoito    (amflgonloo). 

Toung     form :     sporo- 

blasto     s.     sporozolto- 

blasto. 
Amflgonla    (generazlone 

sessiuile)  per  sporogonla 

conltomlca. 
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1890;  lbr,Mimitb-i  mtlarw  Gni>-i  ft  Ftlitii  ISW:  //. 
IjtTtTiiui  var.  ifiiaiiaua  I^bbi'  ll!*94;  /*.  mnhiri'f  n'l'irbt- 
num  LiiblK-  ISJW.) 

Young  form  in  prj-tliroc.vle  small,  iinpigmenteil ;  move- 
ownt  slow:  pi;nncnt  in  or»ne  graniilt-fl.  flrGi  vUihIc-  io 


b)>i>: 


-  fflU 


m 


ss^ 


mtnt  (lir  niL^ing  1111111 
insixlvliiinnaru-Ttbc 
atlack,'i>rtwtlv(^lii>iir« 
Ifeforc  till.'  next.  tlii> 
Bplicricai  I^iiriii'iliii  till 
almost  tr 


pill 


cl(- 


II  u 


Ml  (J 


rmclifd  a  'lii 
about  0,007  mm.  fc\\\- 
7.iig(inj-  >if-KiuK.  and 
nine  tii  twi-lve  (rarcly 


FlO.    niW.  —  nitmniUnm    malnrln, 
BcblniRunj.  a.th(iruirUiori('hlzoiiI;    biji  iir  iititm-i-ii;  iiivni- 

(bvlnittlr'D  erf  wylhniryt*',  iwiUluHl  ^  "''"U  *rt*  ^ITl  ^IM'^' 
nuiuiatuiiiirr  hMe  <ir  ktoup.  Mi«nl-  lar  (rig.  rilV-t,  ei.  Tbe 
OhL  (Atitu-BudHiiKlIlaud^BlKnunl.)  mi'Inniil  (ininulcsniiivi; 
iu  milial  linos  iiDil  nA- 
lect  In  tlic  cctitrul  residual  ina^i,  friiiii  wbb-ii  tin;  ini-Fii- 
zoituB  M'iNiiutc  tliciiiRi'lvifs  In  si.-vcnty-lwn  liuurti.  Tin; 
■ynclimiioiiH  n-Itusi:  of  Iliosc  g<-rniH  biingB  anntJier  iwr- 
oxfsin  ut  tbiri  liiiii-.  wIk^ik^  tin-  nnmu  of  (luaiUin  fcvvr  for 
tbc  (lisi'4is«-  indiKX'd  by  tliia  njim-Ii-n,  wliurli  is  also  often 
dosi^Diitcil  tbc  (iiiurtan  iiiiruHti'.  Tlic  gainctMi  an:  few 
in  iiiim1>«r,  fi|ibmL'al.  iiiiu  diHracteriKud  byuctivcNtrcaiii- 
ing  iu  tlie  proln|ilasm.  Tlie  sponigiiny  of  tbis  Kp«-oieH 
111  AiV'pheta  ptvh  nn  al  a  niiDiinum  uf  IC.-'i'  C..  nnd 
■loiM  before  tlie  iiuixiitiiiDi  of  30'  C.  ia  rvacliol.  /Vx*- 
modium  maliiriir  la  foiiiul  fartber  uortli  tliaii  citlicr  of 
the  other  human  malarial  parasites,  but  (IfK-s  ii<it  ex- 
tend into  Ihu  tropics. 

nummlivin  rimt  (Grussl  et  Fcletti).— (Syn. :  Jirma- 
mahici'nvUr.ctFcl.  1892:  7Y.  var.  trrlini.a  (i(,\gi  ISKII; 
//.  iMrrmiti  var.  Urtiiinn  Ijibbe  1804;  II.  miilnriir  lirli- 
ilHHHi  Labile  IttW.) 

Young  HiageH  in  tliu  crytlirorylea  lire  very  aclivc. 
Pijniiiiit  granules  are  fiuc,  am)  ligbt  bniwn  In  I'olnr. 
Tlie  fully  grown  mrliiKoiit  (^>iiip1i>li-Iy  fills  Ibe  red  ror 
iiUM-U'.  wliicb  is  usiihIIv  swollen  and  bli'iu-lu'd  In  to  lor. 
This  Miii;v  iiieasiircH  O'.0O»-0.Ul  mill,  in  diaiiurer,  niul 
priNiuecit  llftei'n  to  twenty  iiitro/ollci;  in  Ki'lil/.ogony. 
wiiich  nH[iiin-s  for  Its  (-oin]il('llon  just  furty-d^'bi  liours, 
wltt-ntv  tb)'  (.iimnion  names  iif  tertiun  fcviT  iiml  teniiin 
(iiiruidti'.  T1k>  pigment  forms  a  sollil  iiiiinh  in  tbe  rciilre. 
and  the  nu'ToKoitcs  fiirm  a  doubii-  riiii;  about  it.  or  more 
fni|tienlly  .-in  irregular  masN.  Sebizogotiy  oecunt  pre- 
tiiiiiienily  iu  Ibe  spleen.  The  );aineti'S  are  abundiint  at  ii 
ivriaiii  ihtiikI,  of  H|i|)eriral  form,  an<l  di»tiuguisbe(l  from 


I  iH-currenee  of  th"  disease  in  tbe  tropics  and  sulitro[ii('S. 
'  Tbe  relaCiou  of  tbe  boily  temperature  of  tlie  bosi  tii  Ibe 

development  of  tlic  parasite  is  well  aliowu  in  tlic  Accom- 

panj-ing  diagram  (F^g.  5184). 
I  Pntmndiim  immnfulatnm  (Graasi  et  Felettl).— (Svn.: 
I  tjirtniiiin  tualaritw  Or.  ct  Fel.  1890;  HamairnHn  >'  ' 
I  rift  pntfiu  Gr.  et  Fel.  IP93. 
I  iitp.  n.  priKor  Gr.  et  Fel.  1890. 
I  ilTHintuahi  imuuiruiata  Gr.  et 
I   Fel.  1892;   FtatmiKliun  pr.icv^    '•■ 

Doflein  liKII.) 
Tills  fs  tbe  smallest  of  all 
I  linniun     malariul     organisms. 

Fully  grown  sebiionts  nieas- 
[  urc  only  0.005  mm.  In  diaiiie- 
I  ler.  Young  form  very  active; 
I  pigment  UKideratfl  in  amount, 
I   very  tine  in   peripheral  zone. 

The  BC'lif/ont  may  also  remain 

unpigmented,  and  tliis  form 
!   baa  beeu   reganled  as  a  sepa-    1 
I   rate  vuriely.     Multiple   Infec- 
'  tioii  of  an  erythrocyte  is  not 
I  rare,  and  the  assuiiiptloa  of  a 

signet-ring  form  is  very  com- 
mon.   Tbe  erythrocyte  Hhrinks 

during  the  growth  of  the  pnra- 

site.     In    scbizogoDy    scvt" 
twelve  imToxoltes  « 


led. 


vvht 


»  fif- 


-   Aniii*ila 

clorlerr.     <i,  JlacrofliiDelr 

<'flf ;  b.  tmme  oan-btl!  bniir 
■Iter  iDgMtkA  h:r  iiui«qulii>: 
- ,  nikT(nninwifi<Tft»  witli 
i^mnuiiot  erytbiuTte:  d. 
imau!  otK-tiait  tnur  nftn 
inmstloa.  Itte  iiiirl«ui  lii> 
illvliinl  eeverml  tloics:  c. 
nhTDniiKleii  rtlll  aturBnl 

pnlTmltas   ■Uwel.     Hlghli 


il  these  nre  small,  tieing 
only  0.01)1 -tl.00ir>  mm.  iu  dl- 

Hiiieter.       Tbe    length    of    Ihc       .nen.nun.i 
t<eliixo;;ouic  eycte  Is  not   well 

dctenninei].  as  the  process  takes  place  in  lutenul  cir- 
ganx.  especially  the  spleen.  It  is  aptiarently  irregular, 
though  forty-eijiiit  hours  eo'ins  most  probable.  Tbe 
gametes  are  eFcsiX'utic  or  ri'niforin.  and  origin.ite  espc- 
dallv  in  bone  marrow.  Further  changes  have  been  muKl 
earchillr  followed  in  tliis  species.  In  the  Bt<imach  nf 
Ani>)ibtlt»  these  en-iieenls  become  spherical  (Fig.  SIM) 
and  the  mlenigametes  are  formed  and  set  free.  The  fer- 
tilization is  comideted  by  the  fusion  of  a  single  mirro- 
gamete  with  a  maerogamele:  anil  tlie  resulting  motile 
<H)kim-t  (Fig.  .MPO,  n)  penetrates  the  wall,  entenng  Brst 
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indOw 
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-1  thnw  nil  in  the  funn  i>t  tbe  ptgl 
.-Tuntln  nr  iMdUlfatm  ntaMMCH. 

jrof  Mtterythrocyle 
M«  rrunires  cik'li 
;  17-  C.  U  the 
Tliift  vomspond! 


will  ChMiudliim  rimfln  Ri'lallnn 
lirra  ul  fBiML    IAtlcr~  '  ' 


Fill.  ni^!i.~in,wm.«liam  

Aa»iitiiirji  rdir/iBi-  llilrtj-two  umini  a 
MTlkiiiiif  ubiiiisi'li  Willi  inrtly  (lFVt>ki)Hl 
Muimia<il.    'Kniui  llraun.  after  Graisl.) 


an  e|>ilhelial  ii-ll  and  coming  later  to  lie  between  Ibe  lay- 
ers of  ihr-  wall  (Fis.'.  fil8((.  ft).  Tlie  oocyst  forms  iin  spi-- 
<'i:il  ['iiviTiii^-.  lull  itii'it-uKeH  rapid! V  in  s'tze.  B|ionib1aM« 
ami  ihcii  s[niro/.iiitesiir''foniie(l:  tlie  latter  have  a  length 
of  0.014  niMi.  iitid  II  thickness  of  O.Mil  mm.,  and  are  pni- 
diicerl  to  The  niimlicr  of  ten  lliouKaiid  in  a  siiiele  oocyiil. 
Afr.r  Die  rupture  of  llic  laller  they  ai-oiimiibic  in  thr 
siiliv]irv  gliiiid,  Ivlng  in  the  seeretlon  either  wilhin  tlir 
cells  or  in  the  duct  itsn-lf.  wbciuv  thev  an'  exjiri'sseil  In 
thia.t  ..f  biting  (Fig.  niHT). 

The  siioi-o^-ony  i-iM[Uln'S  ciglil  days  at  a  teniperaliire  of 
as-:l(l'  C'.,  and  1«  (',  is  tbe  niini'muiu  tempenituri' for 
the  infection  of  .'Ij"'/>/«/(h.     This  s|iecb'S  gives  rise  to  Ihc 
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malaii&l  fever  designated  BBfeBtiTO-autumnal.  pemldoaa, 
iTopica.  etc.,  KDd  is  epidemic  only  In  Uie  tropics  and  sub- 
tropics.  TUis  is  the  form  which  baa  been  rated  as  a  rep- 
resenlative  of   another   genus,  /jiverania  maiaria,   by 


f 


nn.  UtB.~- 

Anophtia  Willi  Grount  _ 

loCtnn  both  Id  gluid  celli . 

more  birtilr  rowulBM.    (From  lang,  alter  Unal. 


many  ohscrTcra.  While  its  separaliuu  from  the  geDiis 
namtodiitm  Is  pcrliaps  a  coDvenlence,  it  fleema  hardly 
justiflable  on  scicntinc  grouods,  as  the  dlfferenceg  be- 
tween it  and  the  other  species  are  Dot  of  generic  rank. 

Uncertain  Species.— According  to  tlie  work  of  certain 
In TCBti gators,  particularly  Celll,  there  exists  a  tnie  quo- 
tidian malarial  parasfle.  which  Is  related  to  Hiumo^am 
immaeulatum,  although  smaller  and  completing  the 
schizogony  in  twenty -four  hours.  The  supposed  species 
is  found  in  Italy  particularly  in  summer  and  fall,  and  is 
regarded  by  most  authors  as  at  most  a  variety  of  Ft.  im- 
maeaiatum.  Still  other  forms  from  tropical  regions  have 
been  regarded  as  distinct  species  witli- 
out  sufficient  evidence  as  yet  for  this 
opinion. 

There  are  yet  other  ha^matozoa  of 
which  it  may  be  said  that  their  exact 
relationship  lias  not  been  sutHciently 
demonstrated  to  give  them  a  deflnlie 
place  in  the  system,  but  which  In  all 
probability  will  be  included  In  this  sub- 
order, though  evidently  not  In  the  same 
genus  with  the  malarial  organisms  Just 
described. 

In  this  connection  should  be  noted  the 
parasite  of  the  spotted  fever  or  tick 
fever  of  the  Rocky  HouDtains,  a  new 
disease  especially  virulent  in  the  valley 
of  the  Bitter  Root  River  in  Montana, 
where  it  has  been  known  for  twenty 
years,  but  present  apparently  also, 
though  in  milder  form.  In  other  parte 
of  Montana,  Idaho.  Wyoming,  Nevada, 
and  Eastern  Oregon. 

Wilson  and  Chuwning  were  the  first 
to  note  ovoid  Intracapsular  bodies  in 
stained  blood  preparations,  and  to  de- 
termine that  in  freslt  blood  these  bodies 
manifest  amtcboid  movements.  These 
observations  have  been  conflrmed  by  Fio.  S188. 
biter  investigators,  and  the  hu^matozoon  '"''  '"' 

Is  regarded  by  all  as  probably  the  cause 
of  the  disease.  A  brief  description  of 
the  organism  may  be  given  here. 

The  smallest  forms,  or  the  first  pliase  of  Wilson  and 
Chowniog,  are  intracellular,  ovoid  bodies  and  measure 
0.0O15-O.O03  mm.  in  length  by  0.000.*!  to  0.001  mm.  in 
thickness.  They  resemble  slightly  young  schixonts  of 
malaria,  and  more  strongly  the  orianisra  of  Texas  fever 
uf  cattle.    These  bodies  occasionally  change  position  in 


the  corpuscle,  and  according  to  Anderson  project  pseudo- 
podia  quite  rapidly.  Two  such  bodies  may  lie  In  a  single 
corpuscle.  In  the  second  phase  the  bodies  are  solitary  in 
the  erythrocytes,  oval,  ellipsoidal  or  spherical  in  form, 
and  from  0.002  to  0.008  mm,  thick  by  0,003  to  0.005  mm. 
long.  This  phase  is  actively  ama?boid  with  the  formation 
of  pseudopodia  in  various  directions.  The  third  phase 
la  seen  in  pyrifnrm  bodies  arranged  la  pairs  with  the 
pointed  ends  approximated,  and  In  rare  cases  distinctly 
united  by  a  fine  thread.     This  form  Is  not  amieboid. 

Though  the  parasites  are  not  found  in  largo  numbers 
In  the  circulating  blood,  only  a  few  being  present  In  each 
field  of  a  preparation  of  freshly  drawn  blood,  yet  In  the 
capillaries  of  tissues  removed  at  autopsies  from  one  to 
five  per  cent,  of  the  erythrocytes  arc  infected.  This  is 
marked  in  tlie  lung,  spleen,  liver,  and  kidney,  where  also 
are  found  manv  r^  cells  included  in  phagocytes,  being 
faintly  outlined  within  the  protoplasm  of  the  latter,  and 
each  containing  a  large  parasite.  In  tisaues  taken  some 
hours  after  death,  the  or^nisms  arealmost  all  spheroidal. 
They  are  present  in  the  blood  at  least  twenty-four  days 
after  recovery. 

The  organism  ia  apparently  transmitted  by  ticks,  and 
all  cases  of  the  disease  show  a  history  of  tick  bites  about 
one  week  before  the  onset.  Stiles  made  a  provisional  de- 
termination of  some  ticks  from  the  region  as  DermaarUor 
reticulalua  but  iu  correspondence  later  expressed  the 
view  that  certain  differences  though  slight  Justify  plac- 
ing these  forms  In  a  new  species.  Some  facta  point  to 
the  existence  of  another  normal  mammalian  host  for  the 
parasite,  and  the  gray  eopher  has  been  indicated  as  the 
most  probable  form.  Further  study  is  necessary  to  es- 
tablish the  character  and  development  of  this  parasite, 
its  exact  systematic  position,  and  Its  positive  relation  to 
the  disease.  Its  superficial  resemblance  to  Piroplatma 
bigemintim,  the  cause  of  Texasfcverin  cattle,  haa  already 
been  mentioned. 

Mjpoeceeidiunt  Parker.  Beyer,  Pothler  1908,— Schiz- 
ogony unknown :  sporogony  in  Sbjroinyiayaseiala,  Only 
one  species,  thus  far  Imperfectly  known. 


iTOtJ,  C.  Smltb.) 


fum  atgnmyia  tmm  iFCtloiu  ol  moaqulto  killed  (1)  Uire«  dmn. 

daji.  <S)  III  to  twelve  da;*,  {&)  twelve  da^a.  CTi 

I  of  Tellow-Iever  jsUeDt,     (nnpubllitaed  akelches. 


Mymcoixidivm  *tegomj/ia  Parker,  Beyer,  Pothler  1908 

(Fig.  6188).— A    fusiform    body   (ookinet?)    0,008-0.004 
long  by  0,0016-0,003  mm,  broad  in  lumen  of  stom- 


ach and  oesopliageal  diverticulum,  about  three  days  after 
mosquito  has  bitten  yellow-fever  patient;  this  body  is 
A  spherical  body  (oocyst T)  in 
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BarcoBporidia  are  of  importance  Iiera,  and  thej  are  but 
Imperfectly  known. 

The  Harcosporidia  posaeas  an  oval,  elongate,  or  aaccu- 
late  body(FHg.  6189),  in  whlcb  pan aporob lasts  are  formed 
at  a  ver;  early  period.  Tliey  paraslt- 
-Ize  at  first  fntracellularly  the  muacle 
fibres,  but  by  the  degeDeratioii  of 
these  come  to  lie  in  connective  tissue 
and  develop  to  ovat  or  spherical  bodies 
of  considerable  idze.  In  the  youngest 
atages  yet  found  uninuclear  splieres 
O.OM-0.005  mm.  in  diameter  with  re- 
latively large  nuclei  (0.002-0.003  mm.) 
occur  in  the  eadoplasm.  The  proto- 
plasm forma  a  frame -work  between 
Uiese  young  pansporoblasts,  which  in- 
crease in  size  with  age  and  become  also 
multinuclear.  While  at  the  ends  of  the 
aacculate  body  new  pansporoblasts  are 
continually  being  formed,  in  the  older 
ones  nearer  the  centre  the  contents  di- 
vide Into  many  finely  granular  pale 
apheres.  the  sporo  blasts. 
In  each  of  the  latl«r  is  formed  a 
^       _     «  ringle  aporoEOltfl  which  gradually  as- 

SiM^tT^UiT  *"">«  *«  definitive  form  (Fig.  5190, 
Lo^tadlDBi  leiv  a-d).  These  sporozoites  are  usually 
Hon  ot  iDucft  reniform,  aickle-ehaped,  or  cresccntic 
toJ^T^nf  "n-  »"''  ^"'y  "'^"-  ^""^  investigatofB 
clear  pwupom-  claim  to  have  discovered  a  polar  cap- 
Mwti.  Nunui«<i-  sule,  and  this  has  been  partly  confirmed 
ar^JS^'^'-  *>?  ■°'"^  '*"■■  obserTera,  Polar  tlla- 
tnm.i  mcnts  are  present  In  some  cases  (Fig. 

0191,  b).    Theobald  Smith  hasobserved 
the  movements  of  the   sporoEoites.   and   finds  that  in 
Sareoq/Mtit  vmrit  there  is  a  peculiar  gliding  with  sudden 
revolutions  on  the  long  axis.     This  is  carried  out  with- 
.  out    the  assistance 

°  offiagella.   Bmith'a 

~  ^  experiments,  which 

w  ^  were     very    paios- 

*—.  taking  and  extend- 

w  ed  over  three  years, 

demonstrate  for  this 
species    direct    In- 
L  fection  by  feeding 

JL  muscle     t  issue    in 

6^  which  was  present 

^^  the    paiaallo    with 

ripe,  mobile  sporO' 
loltes.     Sarcoflpor- 
.  idla  are  pnrasttic  in 

___^  vertebrata,    chiefly 

^^  mammalia,  and  are 

common    in    many 
-,   .  domestic  animals. 

^l^T  Hlescher  hi  IMS 

found   these    para- 
sitea  flrst  as  cylin- 
^  drlcal   sacs  In  the 

a  voluntary    muscles 

Mk  of  the  house  mouse. 

^ff  Some    years    later 

^  Rainey  found  sira- 

4R  liar    structures    In 

^V  the  muscles  of  the 

pig.  and  the  com- 
w^Hrt*.  miachenana.  mon  names  of  theae 
itnent  ot  ■poroHilia  Irom  Structures,  Often 
^  rull-ffrowD  me.  dioecMd   vigibte  to  the  naked 

ole  fibre,  UiBr«dl»llT«ri»Uiii  aasopiiitf^ 

capaaletomonUiarighlWibowUiBjjan-   "?,,;"'?   a»»ocmi«u 

gporoalutt  wittiui.    lu«iilfla>l.     {fraia   with  these  two  In- 

IVuleleinkl.  titer  Muu.)  veatigators.      The 

group  lias  been  but 

little  studied,  and  the  system  is  so  imperfectly  developed 

tliat  it  is  advisabk  to  omit  all  further  mention  of  It,  and 

to    put  at  once  to  a  consideration  of  the  one  species 

wliicb  liaa  been  certainly  obtained  from  the  human  body. 

Vol-  Vni.-80 


Pi  a.  Sim.  - 

■porobluu : 


SareoegtlU  Z«n<2#rruinnt  (Rtvolta  187S). — (Syn. :  Qrega- 
rina  Lindemanni  Rlvolta  1878 ;  tiarceeviti*  hominU  Ros- 
enberg 1893i  &  LituUmanni  Labbe  1886.) 

Protoplasmic  body  from  the  muscle  fibres  of  the  vocal 
cords,  from  0.13  to  l.B  mm.  long  and  from  0.077  to  0.17 
mm.  thick:  membrane  delicate,  somewhat  thickened  at 
ihe  ends  (Fig.  6191,  a),  body  distinctly  chambered  (Fig. 
G191,  e).  Sporozoites  (<t)  banana  shaped,  exceedingry 
numerous,  0.008-0.009  mm,  in  length. 

The  most  certain  cascisthat  of  Barabanand  8t.  itemy. 
who  found  this  form  in  the  body  of  a  criminal  executed 
at  Nancy.  All  the  specimens  of  the  parasite  were  in  the 
same  atage  of  development.  The  infected  muacle  fibres 
were  swollen  to  fourfold  their  normal  thickness.  Several 
other  uncertain  cases  are  on  record.  As  Theobald  Smith 
remarks.  Ihe  muscular  system  Is  not  subject  to  the  Bcni- 
tiny  which  the  viscera  undergo  in  pathological  investiga- 
tions, so  that  the  presence  of  tliese  formn  may  be  much 


Fia.  NSl.—aarcocasttt  Llndemannl 
b),   a.  LoiwIuidlDal  lecUoD  of  mm 

■■0.  X  xa.  E.  TniHVene  KcMoa  at  nroe.  X  810.  «,  Be 
■bowing  ebamban  empUed  ot  puuporobUiU.  x  Bail,  d,  Sl— - 
Btlte.  X  1,3BU.  b,  Sporozoltaa  ot  S-  BUiiKharH  wllb  polar  Dta- 
menM.  X  BIS.  lb.  Prom  WuIelewiU.  after  van  Ecke;  aUw 
(guFH  fmiD  Dollela,  Bfler  Barbann  and  SI.  Remj,) 

more  frequent  and  important  than  appears  as  yet.  In 
the  case  of  8.  miirU  Smith  has  shown  that  the  feeding  of 
muscle  tissue  containing  ripe  mobile  sporozoites  to  gray 
and  while  mice  Is  followed  by  an  invasion  of  the  muscle 
fibres  by  the  parasites,  which  readily  become  recognizable 
after  the  forty-fltth  day.  Nothing  is  known  regarding 
the  development  of  8.  Lijtdemanni. 

The  class  Infusoria  holds  the  highest  rank  among  Pro- 
tozoa, and  its  members  are  at  once  distinguished  by  the 
presence  of  peculiar  organs  of  locomotion  in  the  form  of 
fine  hair-like  protoplasmic  processes,  the  cilia,  which  are 
present  in  at  least  some  part  of  the  life  hislory  of  all  In- 
dividuals in  the  group.  By  virtue  of  the  greatlv  inferior 
length,  the  much  larger  number  present  on  eacu  animal, 
and  the  simple  ayochronous  movement  cilia  are  easily 
distinguished  from  flagella.  The  external  zone  or  ecto- 
plasm la  more  highly  differentiated  than  in  the  forms  of 
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(cyto- 
jofe  is 


?-nr>TiB;*  ilm*  far  coDsideTed.  and  the  body  baa  in  conse- 
iiiKuin  k  siore  permanent  form,  wbicb  lends  to  acquire 
n  ul  trm  sjuvdeK  a  bilaterally  symmelrical  structure. 
ji  -jK  wV'plkHD  one  finds  specini  coDtractile  fibrils,  or 
iii-'iQiiit:i»«.  and  peculiar  unexplained  bodies  linowD  as 
T^JtiK-rKif.  The  cilia  are  arranged  in  rowB.  and  occa- 
4iiitBj-T  f  .tr-  into  vibrating  memlimnea  or  stylct-ahaped 
n^HKk  •.•jrrL.  in  furtLciance  of  the  molor  function.  Tbe 
urn.  !i:ii:^j»*n)  furmgattbe  mouth  opening  (rytOBtome) 
I  irn«T*  jit-rislome).  or  a  peculiar  funnel-abaped  pit 
i-"hiiuil7t:j  .  which  serves  toadmit  food  particicAtoUie 
nviTTir  T-f'-ii**  body.  A  differentiated  anal  orillce  (i 
■jr-Bt  »  :cT  rareiv  fimud.  The  contractile  vac 
uW'^  Trtsei:.  and  often  two  or  more  occur  with  a  more 
•r  i^  j.rvoi^d  canal  system  branching  in  all  directions. 
:mi  !f  -i*  most  striking  peculiarities  is  found  in  tlie 
:ur:ear  n:ciinkin».  Typically  two  nuclei  are  present;  a 
V?^-«imiULC  nucleus  or  macron  ucle  us.  and  a  small  sexual 
nu^ufia  r  =x-i>MiucleuB.  which  usually  lies  close  to  tbe 
tirmer  7^  macronuclcua  is  always  single,  but  there 
Bar  M  mr-^  micrwnuclei  to  each  cell.  Tbe  ordinurj' 
tfKT'it  ii  T^^mduclion  is  fission  or  gemmation,  and  in 
u»  iM  ■uaLr'f.-'aiicleus  divides  amitotically  while  the 
VG:nuiii;:i!'a»  -isderptics  indirect  or  mitotic  division.  At 
nan^  init  l^if  conjugation,  or  temporary  and  partial 
UMun  If  •'■  -~  individuals  with  tbe  destruction  of  the 
aM:niiiiii-i.'(  iad  of  a  certain  portion  of  each  micronu- 
RM».  vlVu  li*  remainder  of  each  micronuclcua  <m  each 
4ike  >  i:  -liai  e-juallv  between  the  two  individuals. 
•Win  a,.  -..r^T*  of  tliie  micronuclei  fused  there  arise 
)BW  tiai:";"  :>;>i  and  micronuclei.  This  proc-ess  has 
riKnttI'''  »«ii  'i-vked  upon  as  one  of  rejuvenation,  and 
"■^iiinmr-  'T  si*  tvnlinued  eiistence  and  reproduclive 
■u«pr  (■(  iie  ioJirWuBl.  Certain  recent  investigations 
.».*  lus-suuie^hai  uncertain.  The  complfcaleil  details 
■1  a,  'Pit-vM  lied  however,  an  evident  parallel  in 
iHM«L.** -.'luuevW*!  »"i'li  ">^  fertilization  of  higher  forms, 
I  ■  tin   iiwou  .'i  ^cc  and  sperm  cells. 

-^^MineiiD  wfrttjuont,  and  tbe  evident  means  of  pro- 
RiiDic  «'«■  iiiii'vTiWe  changes  in  environment,  such  as 
i«u«.H»,  iiiiiKMiure  changes,  etc.  In  parasitic  forms 
«.  TuMfi  ■!  'Jt*  Dttvasarj- inter vsl  of  transport  to  a 
«•  i.»4.  :ii  5iw  majoritv  of  cases  these  protozoa  are 
>4uiiHui»>*.  W-Mr  than  true  parasites,  and  in  some  in- 
-.suvw.  »<■  '»•«  «i5»l  It'  ^  <*^  mutual  advantage  to  the 
..<*  w»i  .u^n-wwlvuvniliiotic  in  character  The  two 
■  .A-4-...  «•■  Jfstiaiuishtil  on  the  basis  of  tbe  perma- 
vering  which  Is  constantly  present 
lystmcnt,  but  which  is 
)  of  the  Suctoria.  Tlie 
latter  are  atso  su]i- 
pli<-d  with  peculiar 
sucking  tubes  for  tak- 
ing in  nourish  meiit. 
They  do  not  fiirnisii 
any  forms  found  in 
llie  human  biHiy. 

Tlic  Ciliaia  arc  pres- 
ent in   large  numbers 
in      all      fresh  -  wat»T 
iHnlies.    and    manifest 
gn-at  variety  of  struct- 
ure.      Tliey     furnisii 
many      eclopiinisilic 
sjiecics  on  wiit<'r- living 
vertebrates  and  u  few 
etid<)purnHilic  in  higlier 
forms,  including  man. 
Tlie      various     oniers 
1.  UTtB>.   into  which  Ihi;  Ciliiita 
"•♦■"-   are  divided   arc  liiwii 
:   upon  the  number  and 
arrangement     I'f     tlie 
cilia  in  the  adult  form. 
.h.«.  ■lUewMtll  f.*r  utu-ntion  hen.     In  the 
^K.v  ■»  ■■•*i  ^>if»l  none  of  prominent  cilia  or 
*   'i^iUe;   !'>  tW  evtostome.  and  llie  ImmIv 
.  ».„j:I  iiii»  wtik'h'anJ  more  or  less  geni-r- 


Hi^ullnl. 


ally  distributed.  The  Het«rotricha  have  an  odoral  spiral 
zone  of  larger  cilia,  but  the  remainder  of  the  body  is  uni- 
formly flnely  dilated. 

Of  the  Holotricha  one  species  haa  l)een  reported  from 
man.  It  belongs  to  tbe  genus  Chilodon.  the  distinctive 
features  of  which  are  included  in  the  description  of  tbe 
species  which  follows. 

CkiUidim  dentatvt  (Dujardin  1841).— (Svn.;  Lotodtt 
dtnlatiit  Duj.  1S41 ;  Ch.  dentaivi  Oulart  19US.) 

Oval,  85-55/1  long  by  25-85/1  broad.  Uattcncd  in  veaitral 
face,  dorsal  aspect  strongly  arched.  Anteriorly  a  flexible 
membrauaceous  projection  curved  toward  the  left  and 
carrying  several  rows  of  cilia  on  the  lower  aspect 
Granular  endoplasm  confined  to  posterior  Inflated  region: 
ectoplasm  in  a  thin  peripheral  layer  and  forming  Uk 
anterior  projection.  Mouth  ventral,  in  anterior  portion 
of  the  endoplasmic  region,  normally  con tiw^lod  andlucd- 
ly  visible,  cytopharynx  directed  dorsally  and  recurved 
ventrad  so  as  10  form  almost  a  complete  circle.  Twa 
contractile  vacuoles,  macronuclcua  large,  apherteal,  !■ 
posterior  region. 

This  infusorlan  has  been  found  once  by  Guiart,  as  ■ 
parasite  of  the  human  intestine  in  Paris.  PVance.  Tbe 
animals  were  present  In  targe  numbers  in  the  mucus  from 
dysenteric  stools.  Care  was  taken  to  control  the  aounx 
oi  tlie  iMkrasitc  and  to  avoid  contamination  from  external 
Boui'ces,  with  the  result  of  obtaining  from  tlie  dejecta  on 
tiio  second  day  after  passage  pure  cultures  of  the  infu- 
sorlan. It  Is  a  common  free-living  species,  and  must  be 
classed  in  tliis  instance  merelv  as  an  accidental  panudte. 
Close  examination  of  fscal  discharges  will  undoubtedly 
show  the  occasional  occurrence  of  many  such,  especially 
when  the  resting  spores  happen  to  be  abundant  in  the 
local  supply  of  drinking- water.  In  this  case  there  ti 
nothing  to  show  that  the  resting  spores  did  not  simply 
make  the  passage  of  the  canal,  and  then  develop  almost 
atonce  In  the  discharges.  The  extreme  scn^tivenessor 
the  s|>eclea  to  changes  in  the  environment,  which  hit 
l)een  commented  upon  by  Guiart  himself,  makes  thisei- 
planalion  of  tbe  case  more  proljable.  One  should  reoll 
in  this  connection  the  record  of  Schaudinn,  that  the  rest- 
ing spores  of  a  Khizopod.  CkUtmydophryg  ilereana,  must 
make  the  pas.SHge  of  the  alimentary  canal  In  man  or  otbn 
animals  in  onler  to  undergo  development.  In  this  case, 
indeed,  the  resting  spores  open  in  the  colon  and  an  ama- 
biiid  organism  emerges  which  does  not  assume  the  tes. 
luceouB  form  of  the  adult  until  after  the  faeces  are 
discharged  from  the  l)ody. 

The  order  of  the  Heterotrieha,  already  generally  clnr- 
acterisi-d,  includes  three  species  under  two  genera,  whidi 
have  been  reported  frotn  tlie  human  host.  Tbe  lifBt  be- 
longn  to  the  genus  Jiyctothrrut  Leidy  184S,  which  con- 
tuius  llattcned  reniform  species  with  a  peristome  along 
tlic  concave  side  from  the  anterior  pole  to  the  cytostome 
at  tlie  centre.  The  CTtophiiryn.'L  is  more  or  less  arcuite. 
Tlie  macronuck-iiH  is  urge  aiiU  nearly  central  in  locatkm. 
A  single  contractile  vacuole  is  present.  The  speciesof 
this  genus  oi^cur  as  paraHites  in  tbe  alimentary  canal  of 
Anura,  Myriiijioda,  and  Insecla.  A  single  form  has  been 
fr>unil  twice  iu  the  human  alimentary  canal. 

yurtitlhertiK  fiibii  Bchaudlnn  18M. — Body  renironn, 
somewliat  flattened  dorsoventrally,  left  side  convex, 
right  concave  and  notched  in  the  centre.     Anterior  eoA 


Ungth (1.030-0,028  mm.,  breudlh  0.016-0.018  mm.,  thick- 
ness 0.1)1-0.012  mm.  Peristome  a  narrow  longitudiml 
slit  just  at  right  margin  of  body,  extending  from  near 
anterior  end  to  middle  ot  body.  Cytopharynx  tubular, 
sliiirt,  ami  without  guide  spine  at  entrance.  Cilia  vrrr 
line  and  delu»te  as  well  as  short.  Ectoplasm  thin,  endo- 
pliisin  granuhtr,  alveolar  and  without  food  vacaolM. 
('out  met  He  vai^ole  large,  located  left  of  middle,  mit 
iiiiHii-riiir  end.  emptying  thn)Ugh  the  special  anal  tube. 
Nlaironiicleiis  splwricaf.  0.006-0.007  mm.  in  diameter. 
with  chromatin  in  four  or  Hve  solid  masses  near  pei^ 
ipliery,  leaving  the  intervals  filled  by  a  non-staining 
liiiin    network.    Mlcronucbus    0.001-0.0015     mm.    in 
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dfatneter,  gplierical  or  oval,  ordinarily  next  tlic  macro- 
nucleuB.  FissioD  and  coojugation  were  nol  observed. 
X^cyated  form  oval,  easily  recognized  by  the  strange 
macTonucleus. 

Thia  species  baa  been  found  onl^  once  Id  Berlin  in  a 
pfttlent  suffering  alternately  from  diarrhtca  and  constipa- 
tk>D.  It  occurred  in  iNrge  numbera  In  tbe  fteces 
taken  direct  from  the  intestine,  and  was  accom- 
panied by  Baianiidium  minutum  and  eggs  of 
AnfpiiUuUi  (1)  ej\A  AnehylotU>ma.  The  species  bas 
an  especial  interest  liere  since  tbe  Gernian  pbysi- 
daDB  suggest  from  the  history  of  tlie  case  tliat 
the  infection  may  well  have  been  altaiued  in  the 
United  States,  where  the  patient  iiad  lived  for 
some  time  previously.  A  pathogenic  r61e  has 
not  been  attributed  to  the  spc-clcs. 

Btilea  reports  in  recent  correspondence  tliat  he 
haa  eDCOuntcred  sevt^ral  cases  of  ciliate  infection 
which  could  not  l^e  Identified  and  at  tlie  time  more 
exact  study  was  impracticable.  The  attention  nt 
phystcians  should  be  directed  more  carefully  to 
this  group  of  organisms. 

The  genus  RiSiniidium  Includes  species  of  oval      ^^^ 
or  ellipsoidal  form,  circular  in  transsection,  with 
the  anterior  end  somewhat  tapering.    The  peri- 
■tome  has  tbe  form  of  a  flattene^i  funnel  with  tlie  cyto- 
Uome  at  its  base.    Two  contractile  vacuoles  on  the  nght 
aide,  aometimes  two  otliers  on  the  left.    Cylopyge  termi- 
tutl;   macronucleus  oval  or  reuifonn.     The  five  known 
apedes  are  parasitic  in  the  alimeniary  canal  of  nian  (two 
species),  pig  (one  species),  and  amphibia,  and  in  tlie  body 
cavity  of  polyclKStous  annelids.     For  the  distinction  of 
the  human  parasites  a   key  to  nil  five  species  is  ueces- 
MTT.     That  given  here  is  taken  from  Schaudinn. 
1.  Wristomeextcndsto  equator  of  body  or  further,  cyto- 

pharyns  present 2 

Pmstome  much  shorter,  cytopharyni  wanting 8 

3.  Four   contractile  vacuoles,   macrouuclcus  reniform, 

cyst  spherical B.  eutoioon  Clap,  and  Lacbm. 

One  contractile  vacuole.  niHCTonucieus  spherical,  cyst 

oval B.  minutum  Schnudinn 

S.  Two  contractile  vacuoles 4 

One  contractile  vacuole  macronucleus  oval,  cjst  sphe- 
rical  B.  diiodtni  Stein 

A.  Body  elongated,  apindle-shapeii,  or  cylindrical, 

B.  tlongntum  Slein 
Body  oval B.  eoli  Stein 

Baiantidiumci'li  (Malmsten  1857). — (8yn. :  Paramieeium 
eoli  Habnsten  IS-IT;  B.  eali  Stein  1867.) 

Form  oval.  Blightty  truncated  anteriorly  with  very 
short  infundibulitorm  peristome  which  lies  just  to  ihe 
right  of  tbe  anterior  tip  and  leads  to  a  abort  cytopliarj-nx 
(Fig.  OlflSJ,  Bo«iy  0.07-fl.l  mm.  long  bj-  0.(i5-fl.07  mm, 
broad.  Ectoplasm  and  endoplaam  diatintt;  latter  with 
drops  of  oil  and  mucus,  and  according  to  some  observers 
nA  and  white  corpuscles  from  the  host.  Macronucleus 
bewi-sliaped  or  reniform.  with  tbe  small  spherical  micro- 
nucleus  adjacent  to  it.  Two  contractile  vacuoles  located 
on  tbe  right  side,  but  no  permanent  cytopyge.  Fission 
of  tbe  free  form  lias  been  observed.  Conjugation  has  also 
beon  seen.  Cysts  are  spherical  and  possessed  of  imper- 
Ttoua  membrane. 

This  species  inhabits  the  i.'oton  of  man  and  the  pig.  In 
tbe  latter  It  occurs  also  in  the  ret^tuiii  and  CKCum,  and  is 
present  regularly  in  large  numl>ers.  The  pig  may  be  re 
garded  as  the  normal  host,  and  iu  it  tliis  species  excites 
no  abnormal  symptoms.  The  cucjsted  fornis  evacuated 
witli  tttcca  are  supposed  to  bring  about  the  transfer  of 
tlM  ipedcs  all  the  more  easily  tliat  the  pig  is  coproplia- 
goiu;  and  yet  experimental  infection  has  been  unsuc- 
cessful even  in  the  pig.  Grassi  and  Calandruccio  have 
demonstrated  that  experimi'ntal  infection  of  man  la  not 
successful  in  the  case  of  heallliy  individuals.  The  occu- 
rioiMl  Introduction  of  encysted  forms  may.  however. 
bring  about  successful  colonization  of  Ihe  canal  when- 
ever any  pathologic  conditions  exist  in  the  colon,  although 
Orsasl  and  Calandruccio  argue  from  the  slight  difference 
in  size  and  tbe  failure  of  their  experiments  that  the  forms 


found  in  man  are  not  of  the  same  species  as  those  from 
the  pig.  These  conclusions  do  not  seem  to  have  found 
even  limited  acceptance. 

Malmsten  discovered  Balanttdium  eoli  in  1867  in  a  man 
who  liod  recovered  from  an  attack  of  cholera  two  years 
before,  but  had  since  suffered  from  diarrhora.    The  para- 


-uun,  after  Cuagruidl  and  Bu-tagBllo.) 

sites  were  abundant  in  the  bloody  discliargc  of  a  rectal 
abscess,  and  even  after  its  disappearance  peraisted  hi 
the  fsces,  from  which  they  Anally  disappeared  as  a  re- 
sult of  the  use  of  acid  enemata.  In  Ihe  necropsy  of  a 
subsequent  cose  the  exact  seat  of  the  parasite  was  deter- 
mined as  the  anterior  region  of  tbe  targi:  intestine. 

Many  coses  have  been  reported  from  man  since  then. 
Bhegalow  lists  sixty-three  in  all  from  Itussia,  Oennany, 
Scandinavia,  f^nland,  Italy,  Cochin  China,  Biinda  Isl- 
ands, and  the  Unites!  Slates  of  America.  Strong  and 
Muserave  have  added  the  Philippines  to  this  list. 
While  this  parasile  has  been  oliserved  regularly  In  obsti- 
nate diarrbtea.  its  disappearance  is  not  accompanied  with 
the  cessation  of  the  symiitonis  In  al)  cusen.  and  Balantidia 
have  been  found  after  ilic  dian'ho?a  bos  stopped.  The 
earlier  idea  that  these  protozoa  were  Ihe  exciting  cause 
of  tbe  intestinal  disturbances  has  accordingly  given  way 
in  part  to  a  view  tliat  these  protozoa  continue  and  ex- 
tend tliediseased  condition,  but  are  not  sultlclent  to  cause 
it.  Some  authors  report,  however.  Iliat  the  species  pene- 
trates tbe  Intestinal  wall  and  causes  abscesses  in  the 
deeper  layers.  Solowjev  claime<l  even  to  have  demon- 
strated them  in  tlic  blood  and  lymjih  vessels  of  the  Intes- 
tinal wall.  This  has  recently  been  coDQrmiKl  by  Strong 
and  Musgrave. 

These  authors,  together  with  several  other  very  recent 
eontributora  to  this  subject,  contend  very  strongly  In 
favor  of  the  pathologic  rOle  jdayed  by  the  parasite.  In 
moat  post-mortems  lesions  liavu  been  found  similar  to 
those  of  amtrbic  dysentery.  Droolis  found  in  apes  in 
New  York  extensive  ulcerations  in  the  ctccum,  irregular 
in  contour  with  untiermined  iMirdera.  Tbe  mucous  and 
submucous  couts  were  destroyed  and  the  parasites  were 
present  in  great  numbers  in  the  uiccratlons.  especially  on 
the  floor  and  along  the  sides.     They  even  jmihs  beyond 


hey  even 
y  followir 


the  parasites  entered  the  submucosa  from  the  crypts  of 
I.ieberkUhn,  in  the  depths  of  which  Ihey  were  often 
found.  Tbe  Balantidia  were  found  in  the  diarrhtstic 
■tools,  but  disappeared  with  recovery  of  the  host.  But 
relapses  were  freijuent.  and  each  time  the  parasites  reap- 
peared in  llic  fKces.  This  ts  explicable  on  the  basis  of 
their  position  deep  in  the  glands  of  Ihe  tDli-stlnal  wall, 
and  eniplmsiTes  the  ditttculty  of  completely  destroying 
them  and  preventing  a  recurrence  of  tlje  itisease. 

It  isdifflcult  to  avoid  the  conclusion  that  iHMillve  proof 
of  tlieetiologic  sitinificanceof  these  forms  is  given  by  the 
presence  of  abundant  parasites  in  the  lesions  and  in  the 
tissues  in  advance  of  the  pathologic  cliangi-s.  and  also  by 


The  opponents  of  this  view  regard  the  role  of  tbe  pro- 
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EXPLANATION  OF  PLATE  LXIL 

Figs.  1  and  2  show  Dumcrous  large  and  small  scarlet-fever  bodies  in  and  between  the  epithelial  cells 
of  the  rete  niucosum.  In  Fig.  1  is  a  large  body  in  a  lymph  space  of  the  coriiim  just  under- 
neath the  epidermis.    Several  of  the  bodies  suggest  fixation  while  in  amoeboid  motion. 

Figs.  8,  5,  and  6  arc  coarsely  reticulated  forms  which  may  be  degenerated  forms  of  the  scarletfever 
bodies,  or  stages  in  sporogony. 

Figs.  4,  8,  and  9  probably  represent  stages  preceiling  the  radiate  bodies.  In  Fig.  9  the  bodies  lie  in 
a  lymph  space.  It  shows  also  four  small  forms  which  apparently  have  Just  freed  themselves 
from  a  rosette. 

Figs.  1,  10,  11,  13,  18,  14,  and  15  show  different  stages  in  the  development  of  the  radiate  bodies. 

Fig.  10  is  the  earliest  stage;  there  is  a  distinct  central  body  and  a  definite  regular  arrangement  of 
granules  at  the  periphery.  Figs.  7,  11,  and  12  sliow  a  little  later  stage  of  development;  11  and 
12  are  optical  sections,  while  7  is  a  surface  view.  Moreover,  in  Fig.  7  the  body  lies  free  in  a 
lymph  space  in  the  corium.  The  segments  begin  to  show  a  certain  amount  of  lateral  separa- 
tion from  each  other.  ' 

Fig.  13  is  a  still  later  stage ;  the  -segments  are  increasing  in  size  and  are  more  or  less  free  from  each 
other,  although  most  of  them  are  still  attached  to  the  central  body.  In  Fig.  14  the  segments 
are  all  free  and  enlarging,  although  still  grouped  around  the  central  body.  In  Fig.  15  three 
bodies  are  still  grouped  around  the  central  body,  which  is  free. 
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Their  discovery  may,  however,  prove  to  bo  the  first  step 
ID  clearing  up  the  etiology  of  scarlet  fever. 

"Morphologically  the  bodies  resemble  fairly  closely  the 
different  stages  in  the  sexual  development  (schizogony)  of 
the  malarial  organisms.  Comparing  them  with  the  tertian 
malarial  parasite  under  the  same  conditions  of  fisration 
and  staining,  they  seem  to  be  about  one-third  larger,  and 
to  have  about  twice  as  many  segments  in  the  rosettes. 

"The  accompanying  illustrations  (Plate  LXII.)area 
copy  in  black  and  white  of  the  plate  of  colored  drawings 
in  the  original  paper."  ♦ 

While  these  bodies  must  be  studied  in  the  living  con- 
dition to  demonstrate  beyond  question  their  protozoan 
nature,  and  while  still  further  evidence  must  be  adduced 
before  their  etiological  relation  to  scarlet  fever  can  be  re- 
garded as  demonstrated,  yet  Dr.  lIal1ory*s  work  is  of 
great  importance  and  a  strong  presumption  in  favor  of 
the  view  which  he  advocates.  For  his  courtesy  in  fur- 
nishing these  resulta  in  advance  of  the  appearance  of  the 
article  itself  sincere  thanks  are  due.  B.  B.  W. 

RADIUM.— Radium  is  a  radioactive  substance  sup- 
posed to  be  a  new  element.  Professors  Curie  and  Demar- 
cay  have  isolated  in  small  quantity  and  tested  what  they 
consider  to  be  pure  radium,  obtaining  from  their  samples 
a  characteristic  spectrum,  and  have  determined  the 
atomic  weight  to  be  285.  On  account  of  the  rarity  and 
great  diflSculty  and  cost  of  isolating  radium  it  is  used  in 
the  form  of  a  bromide  or  chloride. 

Di'Mofw^.— The  discovery  of  radium  is  due  to  investi- 
gations upon  radioactive  substances.  In  1896  M.  Henri 
BecQuerel,  member  of  the  Institute  of  France,  reported 
the  discoverv  that  uranium  gave  off  radiant  energy  hav- 
ing many  of  the  properties  exhibited  by  the  radiations 
from  2!-ray  tubes. 

The  radiations  from  uranium  were  given  the  name  of 
Becquerel  rays,  from  the  distinguished  scientist  who  dis- 
covered them.  These  rays  have  the  property  of  dis- 
charging electrified  bodies  and  of  proaucing  chemical 
changes  in  the  silver  salts  ordinarily  used  in  photography, 
in  these  respects  being  similar  to  the  a'-rays. 

Uranium  was  first  discovered  in  1789  by  the  Carman 
chemist  Klaproth,  and  named  by  him  from  the  planet 
'*  Uramis. "  Uranium,  though  widely  distributed,  is  never 
found  in  large  amounts,  anof  forms  several  minerals.  The 
most  common  of  these  is  uraninite,  commonly  known  as 
pitchblende.  It  contains  about  eighty  per  cent,  of  ura- 
nium. The  pitchblende  which  contains  the  largest  amount 
of  radioactive  substances  is  the  Bohemian  pitchblende; 
but  it  is  also  found  in  Saxony,  Cornwall  (England),  and 
in  Colorado  (United  States). 

Professor  Curie  and  Mme.  Curie,  in  investigating  the 
Becquerel  radiations  from  uranium  found  that  some  sam- 
ples of  pitchblende,  from  which  the  uranium  had  been  ex- 
tracted, gave  forth  radiations  much  more  powerful  than 
any  they  had  found,  having,  in  fact,  four  times  the  radio- 
activity of  metallic  uranium.    They  concluded  that  ura- 
oium  being  absent,  the  radiations  were  due  to  some  un- 
known substance  in  the  pitchblende,  and  following  out 
this  they  discovered,  in  1898,  a  substance  to  which  they 
gave  the  name  of  **  polonium.**   Polonium  passes  more 
raya  through  aluminum  than  uranium  docs,  but  these 
rays  do  not  penetrate  glass,  are  readily  absorbed  by  min- 
erals, and  are  cut  off  by  thin  paper.    In  the  same  year, 
following  up  the  discovery  of  polonium,  M.  and  Mme. 
Curie  and  M.  Bemoiffc  isolated  a  second  substance  from 
pitchblende  which  possesses  many  of  the  chemical  char- 
acteristics of  uranium,  but  is  much  more  powerful.    To 
this  they  gave  the  name  **  radium.'* 

F*ropenie»  of  Badium. — Radium  is  one  of  the  most 
peculiar  substances  known  to  science,  and  produces  phe- 
Doxnena  which  were  hitherto  unknown  as  existing  in  any 
chemical  element  or  chemical  combination :  {a)  It  glows 
constantly  with  a  visible  light;  {b)  it  gives  off  constantly 
a  certain  degree  of  heat;  {e)  it  produces  electrical  effects 
similar  to  those  produced  by  the  ;r-rays:  (d)  it  causes  cer- 

*  Mallonr :   ^*  Scarlet  Fever.    Protozoa>llke  Bodies  Found  bi  Four 
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tain  chemicals  to  fluoresce;  (e)  it  reduces  the  silver  salts 
ordinarily  used  in  photography ;  (/)  it  transforms  white 
into  red  phosphorus,  and  produces  other  transformations, 
such  as  changing  the  color  of  glass,  porcelain,  white 
paper,  rock  salt,  etc. ;  (g)  it  has  a  distinct  effect  upon 
living  tissue. 

Nature  of  Badium  Bad%ation$, — ^The  discovery  of  x-ray 
radiations  and  radium  radiations  has  given  rise  to  many 
ingenious  theories,  but  experiments  appear  to  show  a 
distinct  difference  between  radium  rays  and  a;-rays  and 
the  emanations  from  radium.  Radium  rays  like  ar-rays 
pass  through  glass  and  substances  opaque  to  ordinary 
light,  while  radium  emanations  are  of  peculiar  character 
and  appear  to  be  more  like  a  vapor.  These  emanations 
do  not  pass  through  ^lass,  but  settle  upon  all  objects 
with  which  they  come  m  contact,  and  like  vapor  of  water 
may  be  condensed  by  extreme  cold.  The  emanations 
from  radium  produce  radioactivity  in  other  substances, 
the  result  being,  so  far  as  is  known,  that  all  substances 
may  be  rendered  radioactive  through  the  influence  of 
radium  emanations.  Substances  so  rendered  radioactive 
present  to  a  degree  all  the  phenomena  which  radium 
itself  presents,  and  when  so  charged  retain  the  proper- 
ties of  radium  for  varying  periods  of  time.  The  Curies 
have  determined  that  substances  thus  rendered  radio- 
active retain  their  induced  radioactivity  very  much 
longer  when  guarded  in  asnuill  enclosure  tnrough  which 
the  emanations  cannot  pass.  In  such  cases  the  induced 
radioactivity  diminishes  one-half  every  four  days,  while 
in  substances  not  so  guarded  it  dimini^es  one-half  every 
twenty-eight  minutes. 

Nature  and  Meamirements  of  Badium  Badiations. — 
There  are  three  entirely  distinct  types  of  rays  emanatine 
from  radium.  These  are  known  as  the  ''a,"  **/?,**  and 
**  X  "  rays.  The  a  rays  are  the  least  penetrating,  losing 
about  one-half  of  their  intensity  if  passed  through  alu- 
minum 0.0005  cm.  in  thickness.  The  P  rays  are  much 
more  penetrating  and  much  longer,  and  correspond  in 
every  particular  to  the  characteristics  of  cathode  rays. 
They  are  readily  deflected  by  a  magnet,  discharge  elec- 
trified bodies,  etc. 

The  y  rays  are  the  rays  possessing  the  greatest  pene- 
trating power.  These  rays  will  produce  radioactivity 
through  the  air  at  a  distance  of  four  feet  or  more,  and 
are  so  much  more  penetrative  than  a  rays  that  they  re- 
quire aluminum  8  cm.  in  thickness  to  reduce  their  in- 
tensity one-half. 

The  radioactivity  of  radium  compounds  is  measured 
in  terms  of  uranium,  this  element  being  taken  as  a  stand- 
ard. Professor  Curie  states  that  pure  radium  possesses 
one  million  times  the  radioactivity  of  uranium,  but  from 
the  rarity  of  the  substance  and  the  difl^culty  of  obtaining 
it  in  a  pure  form,  the  radium  compounds  which  have  so 
far  been  available  for  experiment  have  rarely  been  above 
a  radioactivity  of  7,000.  The  quantity  of  radium  and 
radium  compounds  so  far  produced  has  been  exceed- 
ingly small  and  the  cost  is  very  great.  Professor  Curie 
states  that  it  would  take  five  thousand  tons  of  uranium 
residue  to  produce  a  kilogram  of  radium  at  a  cost  of  , 
about  $2,000  per  ton. 

Beat-Producing  Properties. — Hadium  has  the  remark- 
able property  of  maintaining  its  temperature  at  about 
1.5**  C.  above  its  surroundings.  Heat  production  like 
light  production  from  radium  appears  to  be  made  with- 
out any  change  in  the  radium  and  without  any  loss  of 
weight.  This  remarkable  force  production  as  exhibited 
by  constant  heat  production  can  be  appreciated  when  it 
is  understood  that  radium  radiates  enough  heat  to  melt 
more  than  its  own  weight  of  ice  every  hour,  and  to  con- 
tinue, so  far  as  is  known,  this  force  production  for  an  in- 
definite period. 

LiglU  and  Ftuarescenee. — When  a  tube  containing  ra- 
dium is  viewed  in  the  dark  it  is  seen  to  emit  a  distinctly 
visible  light.  The  light  emitted  is  of  uniform  quality 
and  is  produced  indefinitely,  and,  so  far  as  is  known, 
without  any  change  in  the  radium  itself.  When  the  rays 
from  radium  are  directed  upon  the  double  cyanide  of 
platinum  and  barium,  tungstate  of  calcium,  and  certain 
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other  cfaemicaU  which  fluoresce  ander  the  action  of  the 
z-T^r,  the  radiations  from  radium  cause  these  substances 
to  ^w  with  a  Tuible  lij^ht;  the  properties  of  the  ruli- 
•tioiis  from  rarlium  in  this  respect  being  like  those  from 
the  c-rays.  A  sufficient  quantity  of  radium  has  never 
been  obtained  to  allow  of  the  practical  use  of  the  fluores- 
oeoce  so  obtained  in  the  way  m  which  the  fluoroscope  is 
used  with  ;r  rays,  but  it  is  possible  that  with  a  sufficient 
quantity  of  radium  a  fluorescence  equal  to  that  of  the  z- 
lays  eouUl  Ije  prrxluced. 

Plioiotth^miml  Effort*. — When  the  rays  from  radium 
are  direr;te<l  upon  a  sensitizer!  photographic  plate  from 
which  all  ordinary  light  is  excluded  by  having  the  plate 
encUiM^l  in  a  light-tight  envelope,  the  silver  salts  are 
reducr^,  and  an  effcrrt  similar  to  that  produced  by  the 
iT-rays  Ls  obtainerl. 

This  phot^>-chemical  efff«t  appears  to  be  identical  with 
that  prrxiuc^-d  by  the  ^-ravs,  except  that  either  from  the 
radiations  from  radium  fjeing  less  powerful  in  photo- 
chemirral  effect  or  from  a  sufficient  quantity  of  the  sub- 
stance not  lieing  userl,  the  rays  liave  not  as  great  pene- 
trating p^^wer.  Exposures  of  long  duration  produce 
outlines  of  the  human  liand  with  but  faint  indications  of 
the  bones. 

Like  the  fluorescent  effects  of  radium  the  photochem- 
ical effects  have  not  as  yet  Nren  made  of  practical  value. 
Prar;tir3il  rf^sults  may,  however,  be  possible,  provided 
ra^lliirn  can  Ik;  obtainerl  in  sufficient  quantities  and  its 
action  «in  Ix;  prop^rrly  controlled. 

VWpr}Ltmiml  EJferAn. — The  effect  produced  by  the  radi- 
ations from  ra'lium  on  living  tissue  are  most  remarkable. 
Tliese  effwts,  in  certain  ways,  resemble  the  effects  pro- 
ducfffl  by  arrays,  but  appear  also  to  have  peculiar  prop- 
ertifrs  wiiich,  wy  far,  have  not  bt^n  found  to  be  produced 
by  j-rays.  Itadium  rays,  like  j-rays,  are  capable  of  pro- 
ducing •*  buras.''  The  discovery  of  this  effect  of  radium 
was  marie  by  Professrir  B<.*cquerel,  who,  when  journey- 
ing from  Paris  to  I^ndon,  carried  in  his  waistcoat  pocket 
a  small  tulK;  of  radium.  About  a  fortnight  later  the 
skin  under  the  |KK;ket  be^an  to  redden  and  fail  away, 
and  finally  a  derp  and  pamful  sore  formed  which  was 
Sijveral  wer-ks  in  healing.  Like  the  bums  produced  by 
the  x-ray  these  pathologic  effects  of  radium  radiations 
do  not  appear  until  several  days  after  the  part  has  been 
expf>s<;d.  Many  other  inifKirtant  vitocliemical  effects 
are  producr-d  by  the  peculiar  force  thrown  out  from  this 
remarkabh?  substance.  Becquerel  found  that  if  seeds 
were  expowfd  for  a  long  time  to  the  emanations  from 
rarlium  their  germinating  power  was  destroyed. 

M.  Hanysz,  in  experiments  in  the  I^steur  Institute, 
found  tliat  the  emanations  from  radium  produced  re- 
markable effe<;ts  upon  rabbits,  guinea-pigs,  and  other 
small  animals.  These  experiments  show  that  radium 
Ims  the  remarkable  pow(;r  of  so  interfering  with  organic 
prfK;esses  as  to  inhibit  growth  and  (!ven  destroy  life.  A 
small  amount  of  radium  suspended  over  a  cage  contain- 
ing mice  will,  after  a  few  days,  cause  loss  of  hair  and 
blindness,  folio w(?(l  later  by  cleath.  The  stune  experi- 
menter reports  tliat  exposure  to  the  radiations  from 
radium  will  cause?  arn*st  of  devctlopment  in  certain  lower 
organic  forms.  He  exposed  the  larvjc  of  Ephestia  kueh- 
niella  in  a  glass  flask  to  the  emanations  from  radium  for 
a  few  hours.  After  a  f(!W  weeks  it  was  found  that  most 
of  the  larviB  were  killed,  but  that  a  few  had  escaped  the 
destructive  action  of  the  rays  by  crawling  into  distant 
comers  of  the  tlask  where  they  were  still  living,  but  liv- 
ing as  larva; ;  whereas  in  a  control  flask  similar  larvae 
had  changed  into  moths. 

M.  Bohn  has  shown  that  radium  may  so  modify  vari- 
ous lower  fonus  of  life  as  to  produce  **  monsters,"  and  he 
has  caus(>d  remarkable  deviations  from  the  original  type 
in  tadpoles  exposed  to  radium  emanations. 

The;  vit(K*hemical  effect  of  radium  seems  t^)  be  particu- 
larly expended  upon  the  skin  and  subcutaneous  tissues 
and  the  nervous  system.  Thus,  Danysz  reports  that  the 
appli(!ation  of  a  tulK;  containing  a  salt  of  radium  to  tlic 
skin  produces  an  ulcer  in  from  eight  to  twenty  days. 
A  few  moments'  application  produces  congestion  of  the 


human  skin.  When  applied  to  the  akin  of  a  imbbit  de- 
struction of  the  epidermis  follows,  but  when  applied 
under  the  skin  there  is  only  a  feeUe  reaction  on  the  epi- 
dermis. Danysz  found  tfaAt  when  tabes  containing  ra- 
dium were  introdooed  into  the  intestines  and  serous  cav- 
ities of  guinea-pigs  Tery  little  effect  was  produced,  but 
its  action  was  noted  upon  the  nerve  centres  of  all  animabi 
subjected  to  experiment.  This  action,  howeTer,  was 
comparatively  feeble  in  those  whose  osBeous  tissues  pro- 
tected the  nerve  centzes.  Applicatkm  of  tubes  contain- 
ing the  salt  to  the  cranium  caused  paresis,  ataxia,  and 
convulsions,  followed  later  by  death. 

Professor  Curie  introduced  a  few  mOliETams  boieath 
the  skin  of  a  mouse  over  the  vertebral  column,  causing 
death  of  the  mouse  in  three  hours. 

The  rays  of  radium  have  a  direct  effect  upon  the  optic 
nerve.  This  was  shown  by  Giesel,  who  found  that  when 
radium  salts  were  brought  near  the  closed  eyes  a  sensa- 
tion of  light  was  produced.  This  is  attributed  by  Ham- 
mer to  phosphorescence  of  the  humors  of  the  eye  and 
also  to  effect  upon  the  nerves  of  the  retina.  Prof.  M. 
Javal  proposes  a  diagnostic  use  of  this  phenomenon,  and 
suggests  that  blindness  with  alteration  of  the  retina  can 
be  distinguished  from  that  due  to  glaucoma  or  corneal 
opacit}',  because  patients  with  the  latter  condition  see 
rays  from  radium  as  well  as  those  of  sound  vision,  while 
patients  who  have  alteration  of  the  retina  have  no  sensa- 
tion of  light  when  a  salt  of  radium  is  placed  near  the  eyes. 

Therapeutic  Vm». — The  vitochemical  action  of  radium 
is  so  like  that  of  the  ^^rays  that  its  use  for  the  cure  of 
conditions  for  which  the  j'-rays  have  been  used  was  at 
once  suggested.  Experiments  seem  to  show  that  the 
vitochemical  action  of  the  rays  of  radium  are  much 
more  powerful  than  those  of  x-rays.  There  seems  every 
probability,  when  radium  can  be  produced  in  sufficient 
quantity  and  its  action  properly  controlled,  that  it  will 
be  a  valuable  therapeutic  agent.  So  far,  its  use  has  been 
mainly  confined  to  the  treatment  of  lupus,  epithelioma, 
and  superficial  skin  diseases.  Favorable  reports  of  re- 
sults of  its  use  in  these  diseases  have  been  given  by  a 
number  of  clinicians.  Danlos  reports  a  case  of  lupus  of 
the  face,  exposed  to  the  action  of  a  salt  of  radium  which 
had  a  radioactivity  of  19,000  for  from  twenty  to  thirty- 
six  hours,  with  the  result  of  the  disappearance  of  the  dis- 
ease and  with  the  formation  of  a  smooth,  white  cicatrix. 
Other  clinicians  have  reported  equally  favorable  results 
and  have  called  attention  to  the  good  effect  as  shown  by 
the  smooth,  soft,  and  white  resulting  scar. 

For  therapeutic  use  the  radium  compounds  have  in 
some  cases  advantages  over  the  a*- ray.  In  superficial 
dis^'ases  of  the  skin  and  mucous  membrane  these  radium 
compounds,  l)eing  enclosed  in  small  hermetically  sealed 
glass  receptacles,  can  readily  be  employed  as  therapeutic 
agents.  All  that  is  necessary  is  to  place  the  receptacles 
containing  the  compound  in  close  apposition  to  the  parts, 
so  insuring  a  local  action.  fHirthermore,  radium  com- 
pounds being  permanent  these  glass  receptacles  can  be 
used  for  an  indefinite  time  in  any  number  of  cases,  and 
this  apparently  with  more  surety  of  definite  results,  so  far 
as  tissue  reactions  are  concerned,  tlian  can  be  obtained 
from  the  radiations  from  ir-ray  tubes. 

Willia'ni  dine  Borden. 

SKIN  AND  ITS  APPENDAGES:  ANATOMY.— The 
skin,  or  integumentum  commune,^ of  the  body  acts  as  a 
covering  and  a  protection  for  the  deeper  portions,  besides 
being  an  organ  of  secretion,  of  excretion,  of  special  sense 
— the  sense  of  touch, — of  common  sensation,  and  the  con- 
servator of  animal  heat.  Embryologically ,  it  is  developed 
from  those  two  primitive  layers  of  the  blastoderm,  the 
ectoderm  and  the  mesoderm,  which  are  formed  by  the 
cellular  division  of  the  impregnated  ovule.  The  epider- 
mis, or  most  external  layer  of  the  skin,  is  formed  from 
the  ectoderm,  while  a  superficial  portion  of  the  mesoderm 
furnishes  the  remaining  constituent  parts — the  corium,  or 
cutis  vera,  and  the  subcutaneous  or  fatty  tissue. 

Gknekal  Cn.\UACTERi8TiC8, — When  fully  formed  the 
skin  can  be  regarded  as  a  completely  closed  sac,  which 
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models  Itself  so  closely  apon  the  ponlona  of  tbe  body 
which  lie  Immediately  below  it,  tliat  it  allows  their 
ahupe  and  conflsunition  ta  be  more  or  lees  accurately 
distiDguishod.  TbiB.  naturally  and  to  a  great  extent, 
will  depend  upon  the  amount  of  intervening  fatty  tissue. 
When  Uie  latter  Ispresent  In  excessive  amount,  symmetry 
and  roundness  of  form  dcpendeDi  upon  its  presence  in 
moderate  quantity  is  oaturHlly  lost. 

The  skin  does  not  stop  abruptly  at  the  natural  open- 
ings of  ilie  body.  It  is  continuous  at  these  points  witb 
the  raucous  membrane  which  clothes  the  cavities.  At 
tlie  Dares,  on  the  labia  majora  and  minora,  and  on  the 
external  surface  ot  the  anus,  the  transition  of  the  skin 
over  to  the  mucous  surface  is  gradual,  not  abrupt.  At 
the  mouth,  however,  on  the  eyelids,  and  at  the  meatus 
urlnarius,  the  transition  ia  abrupt. 

The  integument  is  very  variable  In  thlckneat.  In 
general,  it  varies  between  0.5  and  4  mm.  {^to}  in.),  ex- 
clusive of  the  subcutaneous  tissue.  It  is  thinnest  on  the 
cveltda,  and  tbickest  on  those  portions  which  are  sub- 
jected more  especially  to  pressure,  as  on  the  palmsof  the 
hand  and  soles  of  the  feet,  or  which  serve  as  pointa  of 
insertion  for  muscles,  as  on  the  upper  lip,  alffi  nasi.  etc. 

Dennlg  and  Sla4ticily. — It  lias  been  found  thntthoskin 

fioesesses  considerable  soliditv  and  very  perfect  elostic- 
ty.  Sap pey  concluded  from  his  experiments  that  a  strip 
of  sliin  8  mm.  long  and  10  mm.  broad  was  able  to  sup- 
port a  maximum  weight  ot  13kgm.  {96^  lb,).  The  solid- 
ity was  also  in  direct  ratio  to  the  thickness  of  the  piece 
of  skin  used  in  the  experiment.  As  mentioned,  the  elas- 
ticity is  very  perfect,  but  slight ;  a  consldemble  amount 
of  stretching  may  result  from  the  application  of  a  small 
weight,  and  complete  rectlfleation  teiics  place  after  its 
removal.  The  skin  Is  not  of  uniform  texture,  but  con- 
sists of  bundles  of  connective-tissue  fibres  arranged  like 
a  net,  between  which  are  spaces  of  various  sizes  which 
arc  rhombic  In  shape.  In  these  spaces  there  is  found 
a  cementing  substance,  and  ft  is  due  to  it  and  the  enor- 
mous network  of  elastic  fibres  that  the  former  are  able  to 
regain  their  natuntl  shape  after  having  been  stretohed. 

CUavage. — The  cleavage  lines  of  the  skin  were  demon- 
strated by  Langcr.  He  pierced  the  skin  with  small. 
Totmd  awU  in  multiple  places,  and.  after  removal  of  the 
instruments,  observtjid  that  the  woundswhich  were  made 
were  linear.  He  then  made  series  of  them  in  rows  and 
close  together,  and  from  uniformity  in  the  direction  of 
the  long  axes  of  a  more  or  less  greater  number  of  them, 
be  was  able  to  conclude  that  the  skin  possessed  complete 
linear  cleavageover  the  greater  parlof  the  surface  of  the 
body.  Not  on  all  of  it,  however,  for  in  some  places,  as 
on  the  forehead,  on  many  points  on  the  scalp,  etc.,  the 
wound  made  was  a  triangular  one,  and  he  found  that 
these  occurred  where  two  spaces  met  together  which 
possessed  linear  cleavage  in  opposite  directions. 

The  e.xplanation  of  the  fact  that  the  skin  Is,  to  a  great 
extent,  cleaTsble  lineariy.  Is  to  be  found  in  ibc  arrange- 
ment of  the  spaces  tietween  the  bundlesof  fibres.  These 
spaces  are  of  various  sices  and  shapes,  and  in  many 
plores  are  to  stretched  longitudinally  and  so  narroned 
that  the  fibre  bundles  run  almost  parallel  to  each  other. 
The  course  of  the  cleavage  lines  of  the  skin  can  be  well 
underetood  by  consulting  the  accompanying  figure  (Fig. 
S195). 

Ttarion. — Except  upon  the  scalp,  the  palms  of  the 
hnndH,  and  the  soles  of  the  feet,  the  skin  is,  more  or  less, 
in  tt  stale  of  tension.  When  a  portion  is  excised,  it  will 
be  seen  that  it  diminishes  In  size  to  such  an  extent  that 
it  will  no  longer  cover  the  surface  which  has  been  laid 
bare.  This  cannot  be  ascribed  entirely  to  the  retraction 
if  the  borders  of  the  wound,  but  is  also  due  to  the  dimi< 
nulioD  in  size  of  the  excised  piece,  which  is  then  no 
lunger  subjected  to  Its  former  tension.  Where  the  skin 
possesses  linear  cleavage,  the  tension  is  in  the  direction 
ot  these  lines:  but  where  this  condition  does  not  exist,  it 
iifcurs  uniformly  In  every  direction  in  the  plane  of  the 
surface.  The  tendon  likewise  depends  upon  the  move- 
mcDts  of  tlie  joints  and  muscles,  the  amount  of  fat  de- 
poaited  in  the  subcutaneous  tissue,  and  also  upon  morbid 


conditions,  such  as  cedema,  or  upon  theeiistonce  of  preg- 
nancy. In  this  latter  condition  the  degree  of  tennioo 
may  be  so  great  tliat  a  permanent  change  may  result  in 
the  direction  in  which  the  bundles  of  fibres  run. 

Color. — The  color  of  the  skin  differs  according  to  the 
individual,  the  race,  and  the  age,  and  It  also  varies  upon 
different  portions  of  the  body.  It  cannot  be  ascribed  in 
certain  races  to  climatic  Influences  alone,  since  in  the 
same  zones  people  of  different  color  are  found,  as  in 
Africa,  negroes,  and  in  a  corresponding  portion  of  Amer- 


Fio.  SIKB.— Clearaee  Lliiea  of  me  BUd.    (Lander.) 

lea,  the  much  lighter  colored  Indians.  The  difference  In 
color  depends  entirely  upon  the  amount  of  pigment  prea- 
ent  tn  the  rete  Halpighi),  where,  under  the  form  of  gran- 
ules, it  is  found  esp^^aliy  in  its  lower  layer  or  stratum 
basale.  This  Is  easily  demonstrable  in  the  skin  of  the 
negro  two  or  three  days  after  death,  and  before  decom- 
pMltion  has  set  in.  If  the  skin  is,  under  such  conditions, 
sharply  rubbed,  the  epidermis  is  detached  and  rolls  up 
under  the  finger,  and  the  corium  or  true  skin  is  seen  to 
be  of  a  dull  white  color.  In  the  white  race  the  color 
changes,  within  certain  limits,  In  the  various  seasons  of 
the  year.  When  the  skin  is  exposed  to  the  heat  and  the 
sun  in  summer,  there  is  an  increase  in  pigment  deport 
and  it  appears  darker,  hut  this  disappears  and  tbewhit«r 
color  returns  In  winter. 


ment  in  particular  portions  of  the  skin — the  areola  around 
the  nipple,  the  linea  alba,  etc.^and  this  may  in  some 
instances  be  to  an  exaggerated  extent.  A  large  portion 
of  tills  Increase  often  disappears  after  the  birth  of  the 
rJiild,  but  a  considerable  amount  usually  remains.  In 
the  male  the  scrotum  and  penis,  and  In  the  female  the 
vulva,  are  ot  a  darker  color  than  the  rest  of  the  skin. 
The  pink  or  red  color  seen  on  certain  portions  of  the 
l)ody,  as  the  cheeks,  or  Induced  by  certain  temporary 
causes,  as  those  which  produce  flushing.  Is  due  to  the 
blood  in  the  vessels  of  the  cutis.  These  latter  becoming 
filled  with  blood  its  color  is  conveyed  to  the  eye  tbrougl* 
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Skin  and  Its  Ap- 
pendages. 


pearance  of  Its  cells,  or  to  the  reaction  of  their  yariouB 
portions  to  certain  coloring  substances. 

liete  MalpigHi. — The  most  deeply  situated  cells  of  the 
stratum  mucosum.  those  nrhich  are  in  immediate  contact 
with  the  derma,  are  cylindrical  in  shape  and  form  the 
basic  layer  or  stratum  basale  of  the  rete.    Its  importance 
cmn  be  estimated  from  the  fact  that  it  represents  the  pro- 
ductive part  of  the  stratum  mucosum.    In  normal  skin 
they  are  the  only  cells  which  show  the  karyokinetic  cell 
ti  j^ures  and  indirect  division  of  the  nucleus  occurring  in 
epithelial  growths.    Their  long  axes  are  directed  per- 
pendicularly to  the  corium,  and  if  the  layer  is  carefulljr 
esaminc^,  small  basic  cells,  resulting  from  the  cell  divi- 
sion, are  seen  pushing  their  way  in  between  the  older 
ones. 

The  cylindrical  cells  send  out  into  the  corium  more  or 
less  long  prolongations,  but  the  spines,  which  character- 
ize the  entire  rete,  are  seen  clearly  only  upon  their  upper 
contours.  It  is  in  these  cells,  especially,  that  a  more  or 
less  lar^e  amount  of  pigment  granules  are  deposited, 
whicii  give  the  various  shades  of  color  to  the  skin  of  dif- 
ferent individuals  and  races. 

Above  the  basic  layer,  cells  of  various  shapes  and  sizes 
arc  found.    Over  the  papillse,  and  in  the  interpapillary 
portions  of  the  rete,  round  and  cuboid  and  polygonal 
cells  are  seen.    In  the  interpapillary  prolongations,  how- 
ever, round  cells-  predominate.    As  the  external  surface 
is  approached  the  cells  become  larger,  and  have  their 
long  axes  more  parallel  to  the  surface  of  the  skin.    The 
cells  themselves  have  a  body  consisting  of  finely  granu- 
lated protoplasm,  which  contains  a  clearly  dellned  nu- 
cleus, in  which  are  several  nucleoli.     Accoitling  to  the 
position  of  the  cells  in  the  rete,  the  shape  of  the  nucleus 
varies.    In  the  uppermost  portions  it  is  oval,  in  the  mid- 
dle, round,  and  in  the  cylindrical  laver,  rod-like,  thus 
agreeing  more  or  less  accurately  with  the  shape  of  the 
cell.    The  varying  form  of  all  of  these  cells  is  due  in 
general  to  the  degree  of  mecliauical  pressure  to  which 
they  are  subjected  by  the  individual  growth  of  each,  and 
by  other  causes,  such  as  atmospheric  pressure.    The  cells 
composmg  this  portion  of  the  rete  Malpighii  do  not  lie 
in  close  contact  with  each  otlier,  but  are  held  in  apposi- 
tion by  protoplasmic  prolongations  from  their  surfaces, 
which  are  continuous  with  the  protoplasm  of  the  cell 
body.    Thev  have  been  termed  spines.    It  is  due  to  this 
characteristic  that  the  entire  layer  has  been  named  the 
stratum  spinosum. 

The  spines,  which  characterize  these  epithelial  cells, 
were  first  observed  by  Schrdn,  and  the  function  of  bind- 
ing the  cells  together  has  been  attributed  to  them.  The 
manner  in  which  this  occurs  has,  however,  always  been 
a  subject  of  controversy.  Max  Schultze  was  of  the 
opinion  that  they  were  arranged  as  in  a  pinion  and 
ratchet;  Bizzozero,  that  their  ends  were  united  together; 
and  Ranvier,  that  their  ends  were  fused  together,  form- 
ing a  peculiar  elastic  organ  which  allowed  considerable 
movement.  These  spines  can  be  studied  best  in  rapidly 
proliferating  growths  of  the  rete,  as  in  condylomata 
acuminata;  but  in  the  normal  skin  it  is  very  difficult  to 
form  any  opinion  in  regard  to  their  natural  arrange- 
ment. Whether  the  spines  are  active  or  passive  in  their 
nature  is  likewise  a  disputed  point.  Still,  as  Unna  has 
pointed  out«  tljey  arc  in  all  probability  the  result  of 
active  pn)top]asmic  movement,  since  they  are  purely 
prolongations  of  the  cell  body  and  consist  of  the  same 
protoplasm. 

Intercellular  Spaeea, — The  arrangement  of  the  spines 
springing  from  the  surface  of  the  cells  of  the  rete  is  such 
that  limaTl  spaces  are  left  between  them.  These,  the  in- 
torceliular  spaces  of  the  stratum  mucosum,  are  of  great 
Unportance,  inasmuch  as  they  serve  as  channels  for  the 
passage  of  the  nutrient  fluids  from  the  corium  to  the  epi- 
thelitira.  The  communication  existing  between  the  blood 
and  lymph  vessels  and  spaces  and  these  intercellular 
»pAcefi  was  clearly  demonstrated  by  Nalepa,  who  suc- 
ceeded in  injecting  them  from  the  subepithelial  blood- 
vesaelB.  The  wandering  cells  coming  from  the  vessels  of 
the  cutis  and  seen  In  the  rete  are  also  enabled  to  wander 


along  bj  means  of  these  spaces,  and  they  are  the  source 
of  the  pigment  sometimes  seen  in  these  situations. 

Stratum  Oranulosum. — Situated  above  the  stratum 
spinosum,  but  yet  in  close  contact  with  it,  is  a  layer  of 
cells  characterized  by  the  possession  of  certain  peculiari- 
ties. This  layer  consists  of  one  or  two  rows  of  cells, 
seldom  of  more,  upon  whose  surfaces  shortened  spines 
may  still  be  seen,  and  they  also  contain  granules  of  va- 
rious sizes  and  shapes.  It  is  owing  to  the  presence  of 
these  that  it  has  received  the  name  of  stratum  granu- 
losum.  These  granules  react  toward  certain  coloring 
substances  in  a  marked  manner,  and  stain  very  deeply. 
Unna,  who  has  studied  this  layer  very  carefully,  states 
that  it  makes  its  appearance  in  the  epidermis  toward  the 
end  of  foetal  life,  but  that  it  can  be  seen  much  earlier  in 
the  ixmer  root  sheath  of  the  embryonic  hair. 

The  stratum  granulosum  is  present  over  the  entire 
skin,  except  on  the  vermilion  border  of  the  lips  and  in 
the  nail  bed.  The  granules  appear  white  by  direct  light, 
and  for  this  reason  Unna  asserts  that  they  are  the  cause 
of  the  white  color  of  the  Caucasian  race.  Such  an  ex- 
planation is,  however,  scarcely  a  reasonable  one,  owing 
to  the  fact  that  this  same  stratum  granulosum  is  present 
in  the  skin  of  the  negro  as  well  as  in  that  of  the  other  dark 
races ;  and  besides,  when  it  is  found  pathologically  or  even 
under  natural  conditions  greatly  increased  in  depth,  it 
does  not  seem  to  cause  the  color  of  the  portions  where  it 
is  situated  to  be  whiter  than  the  remainder  of  the  skin. 
The  stratum  granulosum  is  very  marked  in  condylomata 
acuminata  and  on  the  palmar  surface  of  the  hands,  and 
vet  the  former  are  far  from  being  white  in  color,  and  the 
latter  are  not  especially  so. 

The  granules  which  are  present  in  these  cells  have  been 
the  subject  of  so  much  discussion  that  they  are  worthy 
of  extended  consideration.  Thev  were  observed  long 
ago  by  EOlliker  in  the  medulla  of  the  hair,  and  by  Auf- 
hammer  in  the  epidermis.  Langerhans,  however,  was 
the  first  to  describe  them  carefully,  while  Unna  pointed 
out  that  the^  stood  in  constant  relationship  to  the  proc- 
ess of  comincation,  and  he  claimed  tiiat  they  represents 
the  intermediate  steps  which  occurred  in  this  process, 
transforming  the  sort  epithelial  cells  into  homy  tissue. 
Ranvier  regarded  them  as  drops  of  a  fluid  substance, 
which  existed  in  a  free  state  in  the  lowest  layers  of  the 
stratum  corneum,  and  to  which  he  had  given  the  name 
of  eleTdin.  Waldeyer,  however,  has  furnished  the  most 
satisfactory  and  correct  information  in  regard  to  thenL 
He  proved  that  they  could  not  be  drops  of  fluid,  because 
tliey  swelled  up  on  the  addition  of  alkalies  and  also 
changed  their  shape  on  pressure,  but  not  in  the  manner 
that  fluids  do.  They  were  likewise  insoluble  in  ether, 
alcohol,  or  water,  and  possessed  a  very  great  affinity  for 
the  nuclei -staining  dyes,  as  hse  mate  xy  Ion,  picrocarmine, 
etc.  The  supposition  that  they  were  fatty  in  character 
was  also  excluded  by  their  want  of  reaction  to  osmic 
acid.  Waldeyer  found,  on  the  other  hand,  that  they 
agreed  chemically  very  closely  with  the  hyalin  of  Reck- 
linghausen, a  product  of  degeneration,  and  for  this  reason 
he  suggested  the  name  of  keratohyalin  for  the  substance. 

Eeratohyalin,  according  to  Unna,  is  found  to  a  small 
extent  around  the  nucleus  of  the  cells  in  the  middle  por- 
tion of  the  stratum  spinosum,  but  it  exists  to  a  consider- 
able extent  only  in  the  stratum  granulosum.  The  gran- 
ules here  are  small,  and  though  the  cells  are  filled  with 
them,  yet  a  small  peripheral  zone  always  remains  free 
from  encroachment.  The  cells  in  this  layer  have  atro- 
phied nuclei,  which,  however,  still  stain  well,  and  the 
intercellular  spaces  are  narrowed  to  such  an  extent  as  to 
be  almost  entirely  absent. 

Tlie  significance  of  keratohyalin  and  its  relation  to  the 
process  of  comification  have  received  much  attention. 
The  general  opinion  at  present  is  in  favor  of  regarding 
these  granules,  not  as  the  cause  of  the  comification  of  the 
rete  cells,  but  as  a  phenomenon  accompanying  that  proc- 
ess, and  as  one  which  is  produced  by  the  act  of  comifica- 
tion taking  place  in  the  periphery  of  the  cells. 

Stratum  Corneum. — ^The  layer  of  the  epidermis  lying 
above  the  stratum  granulosum  is  the  stratum  corncunL 
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It  is  the  one  which  is  most  external  and  is  in  contact  with 
the  air.  It  varies  greatly  in  thickness  on  different  por- 
tions of  the  body.  Seing,  however,  usually  roost  marked 
on  the  palms  of  the  hands  and  on  the  soles  of  the  feet, 
and  also  being  always  much  Increased  on  any  portion  of 
the  skin  which  is  subjected  to  constant  pressure.  On 
these  surfaces  especially,  but  not  exclusively — that  is,  on 
the  palms  and  the  soles — it  is  noticeable  that  its  lowest 
portion,  that  which  is  immediately  next  to  the  stratum 
eranulosum,  possesses  great  transparency.  This  stratum 
is  narrow,  sharply  defined,  and  is  known  as  the  stratum 
lucidum  of  Oehl,  but  its  existence  has  never  been  satis- 
factorily explained.  The  cells  forming  the  stratum  cor- 
neum  are  clear  and  transparent,  showing  neither  granules 
nor  nuclei.  Unna  claims  to  have  found  traces  of  the 
spines  seen  on  the  cells  of  the  stratum  spinosum  even 
here,  and  asserts  that  the  coherence  of  the  cells  forming 
the  homy  layer  is  due  to  their  persistence. 

By  means  of  artificial  digestion  with  pepsin  and  tryp- 
sin, it  has  also  been  found  that  the  entire  cell  does  not 
become  cornified,  but  only  the  peripheral  portions. 
After  employment  of  this  method  it  is  clearly  seen  that 
it  is  the  contents  of  the  cells  which  are  destroyed,  while 
the  peripheral  portions  remain  and  have  the  appearance 
of  homy  shells. 

The  reaction  of  the  epidermis  to  certain  staining  mate- 
rials allows  furthermore  a  recognition  of  several  layers 
constituting  it,  and  shows  successive  changes  not  only  in 
the  cell  substance,  but  also  in  the  intercellular  spaces. 
We  owe  to  Unna  the  following  table,  showing  the  reac- 
tion of  the  several  layers  of  the  epidermis  to  various 
dyes: 


tinct  layer  of  the  skin.  The  transformations  which  take 
place  among  the  closely  aggregate  cells  in  the  upper 
portion  are  shown  by  the  penetration  of  fibres  between 
them  and  by  the  deposition  of  collagenous  material.  The 
individual  cells  are  thereby  more  and  more  widely  sepa- 
rated from  each  other,  and  the  corium  attains  a  consider- 
able degree  of  thickness.  Gradually  blood-vessels  and 
nerves  pass  into  it,  and  upon  its  superficial  surface  the 
papillee  begin  to  form.  These  latter  appear  about  the 
sixth  month  of  foetal  life  as  small  eminences  upon  the 
surface  of  the  cutis.  They  are  formed  by  the  growth  of 
the  epidermis,  which  pushes  before  it  the  weaker  and 
more  yielding  portions  of  the  cutis.  They  are  first  seen 
on  the  palms  of  the  hands  and  the  soles  of  the  feet,  but 
are  quite  general  toward  the  end  of  fcetal  life.  The 
development  of  the  papillae  is  not  fully  completed  until 
after  birth. 

Divisions  of  tlie  Cutis. — The  major  part  of  the  cutis 
consists  of  fibrous  connective  tissue,  which  is  poor  in 
cells  and  which  is  arranged  in  the  form  of  bundles.  The 
texture  of  the  cutis  is  closely  knit  in  that  portion  which 
is  next  to  the  epidermis,  but  is  much  looser  in  the  parts 
below  this.  In  this  situation,  the  fibre  bundles  crossing 
each  other  form  the  rhombic  spaces,  which  have  been 
mentioned  as  the  cause  of  the  linear  cleavage  of  the  skin. 
On  account  of  the  difference  in  the  texture  of  the  cutis, 
it  has  been  divided  into  two  layers:  the  one  in  immediate 
contact  with  the  epidermis  being  termed  the  pars  papil- 
laris, that  below  it,  the  pars  reticularis. 

Pars  Reticularis. — ^The  pars  reticularis  of  the  corium  is 
composed  of  bundles  of  fibres  of  various  sizes  and  leneth& 
They  are  continuous  with  the  connective  tissue  of  the 


Layers  of  tbe  epidermifl. 


A.  Stratum  oomeum 


B.  Stratum  granuloeum  . 

C.  Stratum  spinosum 


1 


1.  Superficial .... 

2.  Middle 

3.  Suprabasic 

4a. 

Basic,  stratum 

lucidum  of  Oebl.  { 

4b.  J 


Rete  MalpUhii. 
stratum  of  Flem- 
Injr. 


Consist- 
ence. 


Firm 

Looser 
texture 
Firm 


•  •  •  • 


Very  flrra 


Soft. 


OSMIC  ACID. 


Wit  bout 
removal 
of  fatty 
matter. 


Black. . . . 
Clear 


Black . . 


Clear . , 


After  re- 
m  oval 
of  fatty 
matter. 


Clear 

Dark 
brown. 


Clear., 


Dark 
brown. 
Protoplasm ( 

Coloring  (prreen) .  1 


Plcrocarmine. 


Yellow 
Red... 


Dark  red 

Yellow^ 


Granules  color- 
ed dark  red . . 

Nuclei  colored 
dark  red. 


UsBmatoxyion 
(glacial  acetic 
add). 


Bluisb-white  i 
violet - 


lodviolet 

(only 
sUgbtly  de- 
colorixed). 


Bluisb-wbite 


s 


(iranules  col- 
ored violet. 

Nuclei  colored 
blue. 


Blue  . 

aear, 
Blue  . 


Salicylic  add 
— «tiIarideof 
iron  (H.  He- 
bra). 


Nuclei 
colored 
blue. 


Brown. 
Clear. 

Light  brown. 
Not  constant. 

Brown. 
Light  brown. 


The  several  layers  which  have  just  been  described  as 
entering  into  the  formation  of  the  epidermis  should  be 
carefulnr  considered  in  the  study  of  the  anatomy  of  the 
skin.  It  is  from  the  epidermis  that  the  appendages  of 
the  skin,  the  hair,  the  nails,  and  the  glands,  originate  and 
derive  their  most  important  parts.  We  shall  refer  to  this 
again  when  describing  these  various  constituent  portions 
of  the  skin. 

The  Corium,  Derma,  or  Cutis  Propria. — Embry- 
ology.— The  corium,  or  true  skin,  is  that  portion  which 
lies  between  the  epidermis  and  the  subcutaneous  or  fatty 
layer.  It  is  derived  from  a  superficial  portion  of  the 
mesoderm,  consisting  at  first  of  only  round  cells.  In  the 
second  month  of  foetal  life,  however,  spindle-shaped  cells 
begin  to  appear,  but  only  very  little  intercellular  sub- 
stance is  present.  Very  shortly  after  this,  it  is  noticed 
that  the  cells  in  the  upper  poition  of  this  primitive  co- 
rium become  more  closely  aggregated  together  than  in 
the  lower  portion,  and  at  the  same  time  the  formation  of 
fibrillated  tissue  begins  in  this  latter.  The  fibres  increase 
greatly  in  number,  and  by  the  fourth  month  the  presence 
of  fat  is  detected.  It  is  in  this  way  that  the  subcuta- 
neous or  fatty  layer  is  developed,  and  it  is  to  be  con- 
sidered, in  reality,  a  part  of  the  derma,  since  it  lias  the 
same  embryological  source,  and  not  a  separate  and  dis- 


inner  portions  of  the  body — the  fasciae,  etc. — and  pass 
upward  perpendicularly,  or  slightly  inclined  to  the  sur- 
face of  the  skin,  until  they  arrive  at  the  cutis.  Here 
they  run  obliquely,  crossing  each  other  at  various  angles, 
and  serve  as  boundaries  for  spaces  which  are  formed  by 
their  intersection.  These  spaces  are,  in  general,  rhom- 
boidal  in  shape,  but  oftentimes  polygonal,  their  regular- 
ity depending  upon  the  length  and  uniformity  of  course 
or  the  fibre  bundles  forming  them.  The  length  of  the 
fibre  bundles  and  the  absence  of  their  firm  adhesion  to 
the  underlying  tissues  are  very  important  factors.  It  is 
owing  to  such  an  arrangement  that  the  skin  is  freely 
movable  over  the  greater  portion  of  the  body.  On  the 
scalp,  the  palms  of  the  hands,  and  the  soles  of  the  feet, 
where  these  bundles  of  fibres  are  short  -fuid  intimately 
united  to  the  underlying  fascia,  the  skin  is  only  very 
slightly  movable.  These  places  of  intimate  union,  how- 
ever, serve  as  fixed  points  from  which  the  skin  is 
stretched  over  the  body.  The  movability  of  the  skin  is 
also  limited  on  the  circumscribed  portions,  where  it  is  in 
immediate  contact  with  bone,  cartilage,  or  tendons,  as 
over  the  tibia,  etc. 

The  bundles  so  frequently  mentioned  are  composed  of 
fibres,  which  correspond  in  structure  to  those  of  fibrous 
connective  tissue.    Under  normal  conditions  they  are  in 
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Bkln  and  IW  Ap> 


a  state  or  lenBloD.  and  are  for  the  most  put  straight,  but 
un(l*r  tbe  microscope  tliey  are  found  pteacntiag  n  wavy 
iippeiirance.     Chemical  exatninalion  has  shown  that  tliey 
i-oDslst  to  a,  grent  extent  of  collagenous  material.    The 
Ilbrce   tlieniBetvea  are  bound  together  in  bundles  by  an 
iklhiiminous  semifluid  cementing  Hiibstance,  wbicli  Rollet 
iiiks  found  to  be  Bimilar  to  mu- 
I'iii.      According  to  Fleming,  this 
■'(^menting  Bubstance  not  only  ex- 
iHia  between  the  fibres,  but  also 
KiiTToiinda  tlic  bundles,  and  Tomaa 
•T'laima  that  it  binds  together  all 
llio  coDBlituents  of  the  cutis. 

Tlie  fibres  poaseesceils,  butlbay 
arc  DunierouB  only  in  the  vicinity 

iif  tbe  large  blood-vessels.     These 

cells  are  the  usual  connect  I  ve-tis- 

Huc  cells:  they  are  large  and  coa- 

luin   Duciei  and  nucleoli.     They 

He  upon  the  bundles  in  the  same 

manner  aa  ondottielia!  cells  do  in      ' 

the    situations   where    these    are 

found,  and  for  this  reason  have 

at  times  been  regarded  as  forming 

iin  endothelial  lining  for  the  rhom- 
bic spaces  between  the  bundles. 

It  has,  however,  been  demonBlrat- 

t-d  tbat  they  diSer  from  the  cells     '^ 

of  endothelium  in  tbat  their  edges 

do  not  lie  in  contact  with  each 

otlier,  and  they  do  not  form  a 

contiDiioiiB  covering  for  the  bun- 

illea(Ranvier), 

Elastic    Titmtt. — Acconllng    to      / 

the  latest  investlgattoDS  made  Id 

regard  to  tbe  elastic  flbrea  of  the 

skin — A  moat  thorough  study  of 

which  has  been  made  by  Unna — 

they  are  exceedingly  abundant  In 


be  entirely  absent  around  the  colls,  but  quite  abundant 
about  the  ducts,  along  which  tliey  run  in  a  parallel 
direction.  He  tonsequently  Is  of  the  opinion  that  tbe 
contraction  of  the  elastic  network  of  the  skin,  acting 
with  tbe  fibre  bundles  with  which  it  Is  in  close  udIod, 
produces  a  pressure  on  tbe  ducts,  and  Bhort«ns  them  by 


;he  reticular  portion  of  the  cutis.  „  ^  '  ^" 

Rv  tliP  11W  nf  Ktwi-iiil  mPlliniiB  nf  "O-  ''Vn.-Two  P»plll»  ol  the  SUn  ot  Uie  End  of  tbe  Toe.  TDb  elutic  Obm  wWcb  IhBj  oon- 
Bytne  use  01  special  tnetiiods  or  wn  h«ve  b^en  rendeiHl  ipecuilj  dWitrei  br  uie  i«e  of  welmrf.  moihod  or  »l»lnln«.  Ttili 
stainmg  and  of  preparation,  Unna  meuiod,  wbile  nuilns  tHe  eluUo  Dbrea  to  uniiuB  a  deep  black  mlor,  mtkea  all  itn  ninomid- 
'     ''    '  '         ~'       '-  '  Ins  ttnura  BpDBBr  pue  Uoe.    The  HMdiiieD  wu  birdened  In  Blcnbol.    P.  Pmpllia:  F.  toldot 

theepiUMtlBlUrer;  C.BlMKialareidtlieUalrldKe:  S(r.itr.,stnitum  Halplshll ;  8lr.e..an.Km 
mmeum :  S.E.^  lubepltlielUl  network  of  elonlc  flbm.  whicli  ue  eapeclallT  Bbnndaal  around 
the  eplUielUl  fold  tF),  wbanu  on  Uie  ddea  of  the  ilmdulu-  rldxe  tbe  oMwork  la  loowr.  «.e„  It 
MDlUni  deddedlj  fewer  eUatlc  Obres;  E.W.,  \*Mtl  epithelial  ceUg  which  are  dlntnsulabed 
from  the  oUten  bj  ttielr  darker  colortufc. 


found    that,   under    the   form  of 

broikd  bundles,  elastic  fibres  spring 

from  the  fascia   below  the  skin, 

and,  passing  up  betwecu  the  fat 

matises.  penetrate  into  the  cutis. 

In  Ihcir  course  they  divide  conlin- 

ually  in  a  more  or  less  forked  manner.    These  bundles 

may  be  traced  upward  to  Just  below  the  epidermis.    The 

musrlcs  of  the  cutis  also  serve  as  points  of  origin  for 

bundles  of  elastic  flbres.  and  Unna  claims  lliat  tbey  can 

be  seen  attached  to  tbe  muscles  at  their  points  of  origin 

and  insertion,  having  a  tendon-like  appearance. 

Another  relatively  fixed  point  of  the  elastic  basework 
of  the  cutis  Is  seen  in  an  extensive  network  of  fibres, 
which  follows  with  the  greatest  regularity  the  outline  of 
llie  epidermis,  where  this  laiier  ts  in  contact  with  tbe 
coriiim.  This  network,  which  Unna  terms  tbe  subepi- 
thvlial  clastic  net,  is  situated  just  below  the  surface  of 
the  cutis,  being  separatJL-d  from  the  cpidemils  bv  a  nar- 
row homogeneous  strip  of  tlic  derma,  in  which  tliere  are 
very  few  blood-vessels.  From  this  network  fine  fibres 
are  given  ofT,  which  proceed  upward  perpendicularly 
and  are  lost  sight  of  here  and  there  between  two  of  the 
basic  epithelial  cells  of  the  epidermis. 

There  is,  also,  in  the  papillary  portion  of  the  skin,  an 
t'Xtenwve  network  nf  elastic  fibres.  It  la  formed  by  the 
n^pcnted  division  of  fibres  vrhtch  originate  from  the  siib- 
fpillidial  netwotk.  All  of  these  elastic  fibres  do  not  ex- 
ist inde[>endently  of  the  rest  of  the  cutis,  but  are  more  or 
lean  cloeely  connected  with  the  fibre  bundlesof  connective 
tissue  which  have  already  been  treated  of. 

The  relationship  of  liiese  elastic  networks  to  the  ap- 
peotiiiges  of  the  skin,  such  as  the  hairs  antl  glands,  has 
not  ytt  been  thoroughly  studied.  Still  Unna  claims  that 
there  Is  some  special  connection  between  them  ond  the 
sweat  ducts  and  glands.    The  elastic  fibres  are  found  to 


tbe  out«r  surface  is  favored. 

Uiutriped  Mutde. — With  the  exception  of  the  palms  of 
tbe  hands  and  the  soles  of  tbe  feet,  the  skin  of  the  entire 
lx>dy  contains  a  more  or  less  large  number  of  unstriped 
muscular  flbres  and  bundles.  They  arc  found  to  attain 
their  highest  developmeut  in  the  skin  of  the  scrotum,  In 
tbe  penis,  and  in  the  nipple  and  its  areola.  The  vermicular 
movements  of  the  scrotum  are  due  to  these  involuntary 
muscles,  as  Is  also  the  erection  of  the  nipple.  Tbey  are 
situated  in  tbe  cutis  propria,  and  lie  perpendicular  to  tbe 
plane  of  cleavage  of  the  skin.  On  the  penis  tbey  are 
orranged  in  a  circular  manner,  and  they  follow  a  similar 
course  in  the  nipple  and  in  its  areola. 

Besides  these,  there  are  otlier  muscles  In  tbe  cutis 
which,  owing  to  tbe  connection  existing  between  them 
and  tbe  lialrs,  are  termed  the  arrectores  pili.  They  are 
formed  by  the  union  of  several  small  muscular  bundles, 
which,  originating  in  the  pars  papillaris,  run  an  oblique 
course  throiiKh  tlie  reticular  portion  of  the  cutis,  and  are 
attached  to  the  iiair  follicle.  The  point  of  their  attach- 
ment is  not  uniform — sometimes  to  tbe  middle  portion  of 
tbe  hair  sheath,  sometimes  low  down  in  the  lower  third. 
It  will  usually  be  observed  that  in  their  course  to  their 
point  of  atlachment.  they  curve  around  the  sebaceous 
gland  attached  to  the  hair  follicle  and  are  Id  quite  inti- 
mate connection  with  It.  According  to  Tomsa,  the  fixed 
point  of  tbe  arrector  muscles  Is  the  hair  follicle,  while 
the  point  of  movement  is  tbe  pars  papillaris  of  tbe  cutis. 


Skin  and  Its  Ap- 
pendaces. 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


The  arrangemeDt  of  the  iDYoluntaiy  muscular  fibres  in 
many  places  in  the  derma,  as  in  the  cutis  of  the  forehead, 
checks,  back,  is  in  the  foim  of  a  network.  This  net 
originates  in  the  pars  papillaris  and  is  distributed 
throughout  the  upper  two-thirds  of  the  pars  reticularis. 
By  the  action  of  these  muscles  the  skin  is  kept  more  or 
less  in  a  condition  of  tension.  According  to  the  direction 
in  which  they  exert  their  action,  the  muscles  have  been 
divided  into  horizontal  and  oblique  tensors.  The  elastic 
bundles  and  fibres  connected  with  the  muscles  play  here 
an  important  part,  inasmuch  as  Tomsa  has  shown  that 
they  stand  in  the  same  relationship  to  them  as  do  the 
tendons  to  the  voluntary  muscles,  and  serve  as  fixed 
points  from  which  the  contraction  of  the  cutis  tensors 
takes  place.  The  action  of  these  muscles  also  regulates 
to  a  great  extent  the  circulation  of  the  lymph  in  the 
cutis,  while  the  contraction  of  the  arrectores  elevates  the 
hair,  compresses  the  sebaceous  glands,  and  facilitates  the 
propulsion  of  their  secretion  into  the  hair  follicle. 

The  Para  Papillaria  Gutia. — The  papillary  portion  of 
the  true  skin  is  constituted  by  a  series  of  small  eminences 
or  papilla?,  which  spring  from  its  upper  or  free  surface. 
It  is  in  direct  contact  with  the  epidermis,  which,  as  has 
already  been  described,  sends  down  prolongations  of  epi- 
thelial cells  between  the  papillse. 

The  papillae  of  the  skin  are  found  most  fully  developed 
on  the  palms  of  the  hands  and  on  the  soles  of  the  feet. 
They  are  arranged  here  in  long  double  rows,  which  form 
the  curvilinear  ndgcs  seen  in  these  situations.  Between 
these  rows  there  is  a  narrow  path  in  which  are  the  exter- 
nal orifices  of  the  sweat  ducts.  On  other  portions  of  the 
body  the  papillte  arc  arranged  more  or  less  in  groups  or 
in  short  rows,  and  the  surface  of  the  cutis  seems  to  be 
divided  into  rhomboidul  spaces  of  various  sizes  by  the 
deeper  penetration  of  the  iuterpapillary  prolongations  of 
Uie  epidermis.  The  long  diameters  of  these  spaces  agree 
with  the  line  of  cleavage  of  the  portion  of  the  skin  where 
they  are  situated,  and  their  shape  is  dependent  upon  the 
arrangement  of  the  connective-tissue  bundles  in  the 
reticular  portion  of  the  cutis. 

The  papilltc  are  more  or  less  conical  in  shape,  some- 
times single,  or  again  cleft  into  two  or  more  points, 
forming  a  compound  papilla.  They  differ  greatly  in 
shape,  size,  and  distribution  on  the  various  portions  of 
the  body,  and  also  vary  according  to  the  age  of  the  per- 
son (Unna),  becoming  in  old  age  almost  flat.  They  are 
very  numerous  on  the  penis,  the  nipple,  the  labia  minora, 
and  the  clitoris,  appearing  in  these  places  as  low  hills. 
The  largest  papilla;  are  found  in  the  cutis  of  the  nipple 
and  of  the  corona  glandis.  Those  distributed  generally 
over  the  surface  of  the  body  are  very  small,  about  0,05 
mm.  in  height.  On  the  ends  of  the  fingers,  under  the 
free  borders  of  the  nail,  they  attain  a  size  of  0.5  mm. ; 
but  their  height  varies  in  general  between  0.05  mm.  and 
0.2  mm. 

The  papillary  portion  of  the  cutis  consists  of  a  closely 
woven  network  of  fibres,  which  are  derived  directly  from 
those  forming  the  pars  reticularis.  The  papilhe  are  very 
rich  in  elastic  fibres,  and  contain  blood-vessels,  lym- 
phatics, nerves,  and,  in  certain  situations,  tactile  corpus- 
cles. The  manner  in  which  the  papillary  body  and  the 
epidermis  are  joined  together  must  be  studied  on  speci- 
mens which  have  been  macerated,  and  from  which  the 
epidermis  has  been  removed  in  toto.  When  this  has  been 
done,  it  is  seen  that  the  entire  surface  of  a  papilla  has  a 
finely  ribbed  aspect.  On  sections  made  horizontally 
through  them,  they  look  as  though  their  contour  was 
toothed.  The  ribs  have  a  slightly  wavy  course  and  are 
at  times  arninged  in  a  concentric  manner,  having  much 
the  same  appearance  as  may  be  observed  on  the  palmar 
surfaces  of  the  ends  of  the  fingers.  These  ribs  on  the 
papilla;  have  been  found  to  correspond  to  minute  furrows 
on  the  cells  forming  the  basic  or  cylindrical  epithelial 
layer  of  the  epidermis  and  to  fit  into  them,  each  cell  re- 
quiring usually  three  or  four  ribs.  From  the  fibrillated 
appearance  it  might  be  thought  that  these  ribs  were  con- 
nective-tissue fibres,  but  such  has  been  found  not  to  be 
the  case.     They  consist  in  reality  of  a  transparent  homo- 


geneous substance,  which  covers  thinly  the  surface  of 
the  papillflp.  The  proof  that  it  is  a  distinct  membrane 
has  never  been  satisfactorily  made,  and  it  seems  better  to 
accept  Unna's  view,  that  it  stands  in  intimate  connection 
with  the  cementing  substance  of  the  cutis  in  general, 
since  it  has  been  found  that,  when  the  cuUs  is  subjected 
to  the  action  of  trypsin,  this  homogeneous  substance 
covering  the  papillae  disappears  in  the  same  way  as  the 
cementing  substance  in  other  portions  of  the  derma. 

The  Subcutaneous  Connective  Tissue  or  Patty 
Layer. — It  was  mentioned,  in  speaking  of  the  embr} - 
ological  origin  of  the  skin  as  a  whole,  &at  the  subcuta- 
neous or  fatty  tissue  was  derived  from  the  mesoderm. 
It  is  that  portion  which  attains  its  full  development  the 
earliest  of  all  the  layers  of  the  skin,  and  in  which  the 
deposition  of  fat  between  the  fibres  constituting  it  takes 
place  very  early  in  foetal  life.  The  subcutaneous  connec- 
tive tissue,  or  panniculus  adiposus,  though  in  reality  the 
lower  portion  of  the  corium,  is  regarded  as  forming  the 
third  layer  of  the  skin,  and  it  is  characterized  by  the 
presence  of  a  greater  or  less  amount  of  fat  included  with- 
in its  meshes. 

It  is  composed  of  bundles  of  connective-tissue  fibres,  a 
network  of  elastic  fibres,  and  of  fat,  and  is  very  rich  in 
large  cells.  These  have  long  poles  and  are  situated 
either  in  or  between  the  fibre  bundles,  occuning  in  the 
form  of  spindle-shaped  cells.  According  to  Flemming, 
tJie  masses  of  fat  can  be  divided  into  three  classes,  each 
of  which  is  characterized  by  its  blood  supply ;  the  fat 
clusters  with  their  own  blood-vessels;  the  strands  of  fat 
which  lie  around  the  large  vessels  and  receive  only  a 
meagre  supply  of  blood  from  capillaries;  and  the  fat  isl- 
ands which  have  no  blood  supply  of  their  own.  We 
have  to  thank  the  same  investigator  for  our  knowledge 
of  the  histology  of  fatty  tissue.  He  found  that  the  fat 
cells  were  derived  from  ordinary  branching  connective- 
tissue  cells.  They  took  up  fat  in  small  drops,  and  in 
proportion  as  the  fat  increased  in  quantity  the  proto- 
plasm of  the  cells  also  increased,  and  they  became  round 
in  shape.  The  protoplasm  containing  the  nucleus  is 
forced  to  the  periphery  by  the  accumulation  of  fat,  and 
appears  as  a  membrane ;  but  these  fat  cells  have  no  true 
enclosing  membranes,  except  when  they  are  old,  and 
when  the  protoplasm  has  become  thickened  into  a  mem- 
brane-like covering.  The  contents  of  the  cells  do  not 
consist  of  pure  fat,  but  of  a  mixture  of  fat  and  of  some 
product  from  the  protoplasm.  At  the  time  of  birth  the 
panniculus  adiposus  is  very  greatly  and  uniformly  de- 
veloped over  the  entire  body.  As  the  child  grows,  how- 
ever, it  diminishes  in  quantity  and  remains  of  consider- 
able extent  only  on  certain  portions.  Its  function  is 
protection  to  the  underlying  tissues,  and  it  serves  to 
give  roundness  to  the  outline  of  the  body.  Those  por- 
tions of  the  body  which  are  firmly  bound  down  to  the 
fascia  by  short  bundles  of  fibres,  as  the  scalp,  the  skin 
of  the  palms  and  of  the  soles,  etc.,  possess  only  a  small 
fatty  layer.  Where  great  mobility  is  necessary,  as  in 
the  eyelids,  or  where  there  is  a  great  amount  of  muscular 
tissue,  as  in  the  scrotum,  the  panniculus  adiposus  is  also 
absent.  Over  the  joints,  where  the  skin  lies  in  close  con- 
tact with  the  bones,  and  by  their  movements  is  contin- 
ually subjected  to  pressure  and  tension,  bursas  develop 
in  the  subcutaneous  tissue  after  birth.  In  this  layer  the 
large  arterial  and  herve  trunks  going  to  the  cutis  are 
found,  and  also  the  veins  and  lymphatics  which  come 
from  the  derma  and  unite  to  form'large  efferent  branches. 
In  certain  localities  the  Pacinian  bodies  are  also  present. 

The  Glands  of  toe  Skin. 

There  are  two  sets  of  glands  which  are  found  in  the 
skin,  the  sweat  glands  and  the  sebaceous  glands.  They 
differ  from  each  other  to  a  most  marked  degree,  and  if 
considered  from  the  standpoint  of  their  relative  impor- 
tance the  former  claim  priority  and  more  extended  study. 
We  shall,  therefore,  begin  with  the  sweat  glands. 

The  Sweat  Glands. — Embi-yology. — The  primary  evi- 
dences of  the  development  of  these  glands  of  the  skin 
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are  mcd  in  tlie  flftli  month  of  fi^tal  life.  They  appear 
flrat  nu  tbe  palms  mid  on  the  soles,  under  tlie  fonn  of 
rows  of  epithelial  prolongations  from  the  inferior  horder 
of  the  epidermis  Into  the  cutis.  At  thta  stage  Ibey  are 
solid,  club-shaped, 
and  surrounded  by 
a  homogeneous 
membrane.  Their 
further  develop- 
ment  consists  in 
the  elou  cation  of 
these  epltlielial  iu- 
grow  ths  down- 
ward, and  tn  the 
formation,  by  the 
seventh  month,  of 
a  cavity  along  its 
axis,  which  is  later 
further  extended 
through  the  epi- 
dermis to  the  ex- 
ternal Burface.  In 
tbe  mean  time,  the 
gland  tube  at  tbe 
end  In  the  cutis  has 
become  coiled  up, 
forming  a  ball,  and 
tlie  excretory  duet 
in  Its  course 
through  the  skin  is 
twisted  upon  itself. 
Thedevelopmentof 
these  glands  la  very 
rapid,  and  by  the 
end  of  ftelaf  life 
they  have  already 
attained  their  full 
development.  In 
certain  situations, 
however,  they  en- 
large even  after 
birth,  and  In  their 
structure  differ 
somewhat  from  the 
ordinary  and  small' 
er  ones  distributed 

Kneraljy  over  the 
dy.  These  larger 
glands  are  toundln 
the  axillK,  the  In- 
guinal regions, 
around  the  anus, 
the  nipple,  and  in 
the  auditory  canal 

glands). 

The  sweat  glands 
are  present  every- 
where in  the  integ- 
ument of  the  body, 
^  with  the  exception 

_^ .J  of  the  glans  penis, 

HntilM-'*  Bold :  staJDliw  wltti  bomiUoiT-   the    under   surface 

^._, , — , .._...  ,^_>7"^  the  vermilion  bor- 

L  deroftbelip.   They 

'  are    small    bodies, 

.  ,, .  ^pBPllTii'p!  conristing  of  a  con- 

-  -- ;  ll gianduUr  por-  voluted    tube    and 

mi»n:     BrrcwilUry    loop    In    me    "'l,  ?T    ?*  .  °H" 
i_^iltl^  which  leads  to  the 

external  surface, 
and  they  are  situated  In  tbe  coriura  or  even  in  the  sub- 
Ciitaneoua  connective  tissue.  They  var^  greatly  in  size. 
The  colls  of  the  large  ones  situated  lu  the  axilla  are 
from  1  mm.  to  9  mm.  in  dtameleri  the  smaller  ones 
on  tbe  general  surface  are  from  0.8  mm.  to  0.8  mm. 
They  are  most  numerous  on  the  palms  of  the  hands. 


d  t>plil«i7lajer 
leof  the  POM.   fl| 


flpedmeo  burned  Ir 


S(r.o„ 

coniwiii:       atrX,     itntium     h 
Strjir^   ■tnlma  ar*Duloaum: 
Rnlom  MalplRbll:   P..  P|.  — ' 
told  01  U '      - 


Krause  estimating  that  there  were  twenty-eight  hun- 
dred orifices  tn  a  souare  inch  on  those  surfaces. 

Tbe  sweat  glanas,  as  a  whole,  are  composed  of  two 
distinct  portions,  a  secretory  and  an  excretory.    The 


no.  6IBB.— Two  Sepanle  Pc 


3r  the  BecreUng  Put  at  IHe  CoU  of 


The 


histological  anatomy  of  the  smaller  glands  dIBers  a 

what  from  that  of  the  larger  ones,  and  will  be  considered 
first. 

HiiUilogical  Anatomy. — The  coils,  or  secretory  portions 
of  the  sweat  glands,  consist  of  a  single  layer  of  columnar 
epithelium,  arranged  around  a  rather  irregularly  shaped 
lumen.    The  cells  are  cloudy  throughout,  with  the  ex- 
ception of  a  narrow  por- 
tion along  their  free  mar- 
gin, which  Is  clear.    They 
are  bounded  externally  by 
a   layer   of    involunlary 
muscular    fbres,     whidi 
run  spirally  around    the 
mass  of  ceils,  and  which 
are     so     arranged     that 
small  spaces  are  left  be- 
tween them.    The  secret- 
ing  cells  send   out  proc- 
esses   Into  those  spaces. 
and  these  form  a  union 
with  the  limiting    mem- 
brane or  membrana  pro- 


tory  porti 


I.     The   excre- 

<n  of  the  gland, 

consists  of  a 
connective -tissue  coat,  a 
structureless  membrane,  no.  saoo.— T«inlDs]  Coll  of  ■ 
and  bounding  its  lumen  S"^' ^ '".?''■  ^'^'''SS'?''^'?" 
are  two  rows  of  epithelial  ^"f  "'  '"*  *S°*-  0*'"^°«'  ^1 
cells,  the  free  margins  of  and  complete  Bpeetmec  bj  duo- 
which  are  covered  by  a  ■'"'""  '"  ■""""'  """"  ■"''' 
cuticula.  There  are  no 
muscle  fibres  in  the  ci  _  _ 

of  the  sweat  ducU.    These      mitlBt  of  the  gland, 
latter  begin  in  the  inner 

portion  of  the  coils,  and  rise  to  the  surface  In  an  oblique 
direction  having  a  more  or  less  spiral  course,  and  they 
always  reach  the  epidermis  at  an  interpaplllMy  prolon- 
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granules,  Riehl  argued  that,  inasmuch  as  wandering  pig- 
ment cells  were  regularly  met  with  in  the  papilla  of  the 
hair  and  following  the  course  of  the  blood-vessels,  the 
blood  must  be  the  source  of  the  pigment,  and  this  latter 
must  be  carried  by  the  cells  to  the  hair. 
'  The  Medulla. — ^The  medulla  is  situated  in  the  axis  of 
the  hair  throughout  almost  its  entire  length,  but  it  nar- 
rows and  termmates  at  some  distance  from  the  free  end. 
It  is  marked  in  the  stronger  hairs,  but  is  usually  absent 
in  the  lanugo  hairs,  and  often  also  in  those  of  the  scalp. 
The  presence  of  the  medulla  is  shown  by  a  more  or  less 
broad,  longitudinal  band  of  a  dark  color,  which  is  due  to 
the  air  situated  between  its  composing  elements.  These 
latter  are  cells  which  are  shrunken  into  irregular  shapes, 
possess  no  nuclei,  and  are  furnished  with  spines  and 
prongs  (Waldeyer). 

At  the  bulb  of  the  hair,  the  medulla  differs  very  slight- 
ly from  the  cortex.  Over  the  apex  of  the  papilla  and 
above  the  cylindrical  cells  situated  there,  which  repre- 
sent the  matrix  of  the  medulla,  large  nucleated  cells  are 
seen,  and  in  their  protoplasm  are  large  drops  of  kerato- 
hyalin.  In  proportion  as  the  shaft  is  ascended,  these 
cells  become  shrunken,  harder,  lose  their  nuclei,  and  the 
keratohyalin  disappears.  They  are  bound  together  by 
means  of  the  spines  and  prongs  on  their  surface,  between 
which  are  left  spaces — intercellular  spaces.  Below  the 
external  surface  these  spaces  serve  as  channels  through 
which  nourishment  is  funiished  td  the  young  cells  of  the 
medulla,  but  where  the  hair  is  exposed  to  the  external 
atmosphere  this  fluid  evaporates,  and  the  spaces  become 
filled  with  air. 

The  Cuticula. — The  hair  is  also  furnished  with  a  cu- 
ticula,  which  surrounds  the  greater  part  of  that  portion  of 
the  hair  which  lies  in  the  follicle.  It  is  formed  by  a  layer 
of  horny  plates,  arranged  like  tiles  on  a  roof,  and  they 
are  closely  bound  together.  The  cuticula  originates  from 
the  neck  of  the  papilla  of  the  hair,  between  the  matrix 
of  the  cortex  and  that  of  the  inner  root  sheath.  At  this 
point  it  consists  of  several  rows  of  cylindrical  nucleated 
cells,  which  divide  soon  after  leaving  the  matrix  into  two 
layers.  One  of  these  goes  to  form  the  cuticula  of  the 
hair,  the  other  the  cuticula  of  the  inner  root  sheath.  The 
cells  of  the  former  are  at  the  middle  of  the  hair  papilla, 
directed  perpendicularly  to  the  circumference  of  the  hair, 
but  gradually  become  more  and  more  inclined  toward  it. 
At  the  upper  portion  of  the  hair  follicle  the  cuticula  is 
no  longer  distinguishable  and  becomes  a  constituent  por- 
tion of  the  cortex.  At  the  matrix  the  cells  are  epithelial 
in  character,  but  they  become  tmnsformed  into  solid 
transparent  horn  plates  without  nuclei. 

Tlie  Root  Sheiiths. — The  hair  root  is  further  enveloped 
by  two  coats — the  root  sheaths — which  are  closely  adhe- 
rent to  it.  They  are  known  individually  as  the  inner  and 
the  outer  root  sheath.  The  former  is  immediately  around 
and  in  contact  with  the  hair,  and  ends  within  the  hair 
follicle;  the  latter,  more  external,  passes  up  to  the  orifice 
of  the  follicle,  where  it  becomes  continuous  with  the 
spiny  layer  of  the  epidermis. 

The  Inner  Roitt  Sfteath. — Tlie  inner  root  sheath  is  com- 
posed of  three  layers — the  cuticula,  the  one  nearest  the 
hair,  Henle's  layer,  the  most  external,  and  between  these 
two  Huxley's  layer. 

The  cuticula  of  the  inner  root  sheath  arises  from  the 
same  matrix  at  the  neck  of  the  hair  papilla  as  the  cutic- 
ula of  the  hair.  The  cells  composing  it  are  so  arranged 
that  their  long  axes  are  parallel  to  the  circumference  of 
the  hair,  that  is,  in  an  opposite  direction  to  the  cells  form- 
ing the  cuticula  of  the  cortex.  They  undergo  transforma- 
tion in  a  manner  entirely  analogous  to  the  one  which  has 
Ixjen  already  described  for  the  cuticula  of  the  cortex. 
The  cuticula  of  the  inner  root  sheath  is  lost  sight  of 
within  the  follicle,  becoming  a  part  of  the  sheath. 

The  Txiyers  of  Iluxleyand  of  lienle. — The  portion  of  the 
inner  root  sheath  which  is  situated  between  the  cuticula 
just  described  and  the  external  root  sheath  is  composed 
of  the  two  layers  known  as  those  of  Huxley  and  of 
Henle.  They  als^)  take  their  origin  from  the  neck  of  the 
papilla,  and  at  that  point  appear  as  a  layer  of  three  or 


more  cylindrical  epithelial  cells.  Drops  of  keratohyalin, 
however,  appear  ver^  soon  in  these  cells,  and  this  sub- 
stance increases  rapidly  in  quantity.  The  change  in 
their  appearance  due  to  the  presence  of  the  keratohyalin 
is  very  marked  on  a  level  with  the  apex  of  the  papilla, 
and  the  cells  are  seen  here  to  have  attained  a  much 
larger  size.  The  cells  forming  the  layer  of  Henle — the 
most  external — contain,  however,  a  greater  amount  of 
keratohyalin,  and  undergo  homification  much  more 
rapidly  than  they  do  in  Uic  laver  of  Huxley.  Conse- 
quently, Henle's  laver  is  found  represented  by  homy, 
polygonal,  non-nucleated  elements  at  a  much  lower  level 
than  Huxley's  layer.  This  latter,  the  inner  portion  of 
the  inner  root  sheath  of  the  hair,  is  composed  at  the  pa- 
pilla of  cells  which  contain  a  smaller  amount  of  kemto- 
byalin.  Keratofication  in  them  is  not  so  rapid  as  in  the 
cells  of  Henle's  layer,  the  nuclei  do  not  disappear  so 
early,  and  the  complete  transformation  of  the  elements 
of  Huxley's  layer  mto  homy  masses  occurs  at  a  higher 
level  than  is  seen  in  the  former  one.  The  inner  root 
sheath  ends  in  the  hair  follicle. 

Tlie  External  Boot  Sheath. — In  describing  the  embry- 
ology of  the  hair,  it  was  stated  that  the  first  changes 
observed  consisted  in  a  proliferation  and  prolongation 
downward  into  the  cutis  of  a  portion  of  the  cells  forming 
the  stratum  spinosum  of  the  epidermis.  The  further 
steps  which  occurred  in  the  evolution  of  the  hair,  and 
which  took  place  in  the  central  portion  alone  of  this  pro- 
lon^tion,  it  has  also  been  seen,  resulted  in  the  formation 
of  the  shaft  of  the  hair,  but  the  remaining  portion  also 
serves  an  important  purpose.  It  represents  the  external 
root  sheath,  or  envelope,  of  the  hair,  and  is  separated  by 
it  from  the  connective  tissue  composing  the  follicle. 

The  outer  root  sheath  is  not  uniform  throughout  its 
entire  extent,  but  is  lined  on  the  surface  next  to  the 
hair  shaft,  and  as  far  down  as  the  opening  of  the  duct  of 
the  sebaceous  gland,  by  the  stratum  comeum  and  stra- 
tum granulosum.  From  here  to  the  level  of  the  hair 
papilla  the  stratum  spinosum  descends  in  its  entirety, 
but  then  narrows,  and  at  the  neck  of  the  papilla  is  re- 
duced to  a  layer  of  two  or  three  cylindrical  cells.  It  lies 
at  this  point  in  close  contact  with  the  cells  from  which 
the  inner  root  sheath  is  formed. 

The  appendages  of  the  hairs  are  the  sebaceous  glands, 
and  bundles  of  unstriped  muscular  fibres  are  also  att4iched 
to  them.     They  have  been,  however,  already  described. 

George  T.  EUiot. 

SNAILS.— A  popular  term  applied  to  those  forms  of 
the  gasteropod  mollusks,  belonging  chiefly  to  the  order 
Pulmonata,  which  are  provided  with  a  shell.  They  are 
divided  into  the  land,  fresh- water,  and  marine  species, 
belonging  respectively  to  the  suborders  Oeophila,  lAmno- 
phila,  and  Thala^ophila.  There  are  some  few  terres- 
trial species  and  a  large  number  of  fresh-water  and 
marine  forms,  belonging  to  the  order  Azygobranchia,  to 
which  the  term  snail  is  also  sometimes  applied.  The 
fresh -water  and  marine  forms  are  perhaps  more  com- 
monly known  as  periwinkles  and  whelks,  while  allied 
genera  not  provided  with  a  shell  are  ordinarily  spoken  of 
as  slugs. 

The  order  Pulmoruita  is  characterized  by  a  lineual 
membrane  provided  with  numerous  teeth  arranged  in 
many  uniform  transverse  rows;  mouth  usually  supplied 
with  one  or  more  horny  jaws,  a  respiratory  organ  in  the 
form  of  a  closed  chamber  lined  with  pulmonic  vessels  on 
the  back  of  the  animal  and  covered  by  the  shell  when 
present ;  the  edge  of  the  mantle  being  attached,  and  the 
entrance  to  the  air  chamber  being  through  an  opening  in 
the  side  closed  by  a  valve.  The  operculum  is  almost 
universally  absent.  The  tentacles  and  eye  peduncles 
are  retractile  or  contractile.  The  shell  varies  in  form, 
and  is  sometimes  rudimentary  or  wanting.  They  are 
hermaphrodites,  with  reciprocal  impregnation,  generally 
oviparous,  and  all  forms,  whether  terrestrial,  fluviatile, 
or  marine,  respire  free  air. 

The  American  species  of  terrestrial  snails  live  mostly 
in  the  forest  sheltered  under  the  trunks  of  fallen  trees, 
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Id  siinie  parts  of  the  world  the  soail  bas  more  or  less 
of  a  reputation  as  a  "  cure  "  for  consuniption,  coocerntDg 
which  it  ia  only  oecessary  to  say  that  it  may  be  con- 
Eddered  a  food  of  some  value  as  affording  a  change  of 
diet.  WiUiam  Bamt». 

THYMUS  QIAND,  DEVELOPMENT  OF.-The  first 
Btatements  reganliug  the  development  of  tlie  tliynius 
gland  contradicted  each  other  completely.  Arnold '  as- 
■"'■'"'■  r\th  the  thyroid  from 

the  entoderm  of  the 
pbarvDi,  while  Bi- 
BChoff '  in  general  de- 
nied this.  Remak,' 
In  his  great  work, 
conflrmed  Arnold 
and  added  that  this 
gland  arises  from  one 
of  the  branchial 
clefts;  but  he  was 
plaeed  in  doubt  after 
Ecker  bad  described 
the  large  gland  in 
the  neck  of  the  chick 
as  the  thymus.  fVoin 
now  on.  the  prevalent 
view  continued  to  be 
that  llie  tbvmus  was 
._._ii"tto«i;rt:"cS^Hmwm:'ar-  mesodermal  in  orl- 
ter  de  Meuron.)  Kh'.  ith'.  FlrM  and  £1D. 
riittil>TmaOilalp<ickeU:Hl.Ui;n>id:lh,  We  can  well  un- 
tbnaa.;  n«i,  Uteral  Uiyrold.  derstand    why   these 

various  views  should 
be  entertained  when  we  consider  that,  for  studies  of  this 
sort,  the  methods  at  that  time  were  very  crude;  but  in 
spite  of  all  thia  we  are  under  obligations  to  Remak  for 
so  mucb  light  regarding  many  problems  in  embryol- 
ogy, and  it  really  seems  a  pity  that  his  own  view, 
wuch  later  on  proved  to  be  correct,  should  have  been 
abandoned  on  account  of  bis  over-caution.  By  the  more 
Improved  methods,  both  EOUiker'  and  His'  observed 
that  the  thymus  must  be  of  epithelial  origin,  and  there- 
fore accepted  tbe  old  view  of  Remak.  It  may  be  added 
that  at  this  very  same  time  two  elaborate  papers  were 
published  by  Afanassiew*  and  Watney,'  in  which  they 
attempted  to  demonstrate  that  tbe  gland  arises  from  the 
mesoderm.  More  accurate  methods  were  now  intro- 
duced, and  it  soon  was  demonstrated  by  Stieda '  lliat  in 
many  animals  the  thymus  arises  from  the  third  branchial 
pocket.  This  was  also  confirmed  by  Bom'  (and  many 
others,"''"),  whointliiasludy  introduced  bis  well-known 
method  of  reconstruction. 

In  the  third  part  of  his  "Anatomic  menschl.  Embry. 
onen,"  His'  brought  forth  the  view  that  the  (liymus 
arises  from  tlic  si- 
nus pra^cervicalis, 
and  is  therefore 
purely  ectodermal 
in  origin.  This  view 
be  attempted  to 
strengthen  in  a  la- 
ter  publication," 
and    it    was    quite 

Gaerally  ac<:epted. 
ter,  however,  in 
a  response  to  a  jia- 
per  by  the  aullior,'* 
kia"  retracts  his 
older  view  and  ad- 
_         „ I  mits  tliat  the  bulk 

cielUUKi  tbe  tijinds  srlaf Dg  from  tbeiD    of   tlie  thymus  lias 
m  Cbe  HepUles.    (Frtsn  HertwlR,  after  de    its  oritrin'fnim  the 
neuron.)   m/i',  Flisl  branchial  poclet:   >»  "pg"'  '™m  tiie 
thyroid;    (ft,  Uiymusi    mil.  lateral   entodermal      hntng 
Toid.  of  the  third  branch- 

ial cleft.  He  there- 
fore conaidcin  the  origin  of  the  thymus  still  an  open 
question,  and  until  more  careful  researches  arc  made, 
accepts  the  view  of  Fischelis"  and  of  Kastschenko."' " 
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mjroid. 


that  ia,  that  it  arises  from  both  actoderm  and  ento- 

Shortly  after  the  branchial  arches  are  formed  there 
appears  at  the  doraal  side  of  each  cleft  a  thickening  of 
the  entodermal  cells, 
which  soon  separate 
from  the  entoderm  to 
form  distinct  groups 
of  glands.  This  is  tbe 
condition  of  things  in 
low  vertebrates,  and 
as  the  scale  is  ascended 
certain  groups  become 


reached,  when  only 
the  two  groups  from 
tbe  third  branchial 
pocket  remain  to  form   no^  *^j 


(ModlBed   ftom _, 

Tbyrold;  aeh',  OiM  tmnchW  packet; 
tft,  tbrmiu;  ned,  Latent  ib^nrid. 


In  the  fishes  the  gen 
eral  relation  of  iSea 
glands  to  the  branchial 
clefts  is  sliown  in  Fig. 

G222.  These  individual  glands  are  soon  united  into  one 
large  gland  on  either  side  of  tbe  pharynx ;  in  the  bony 
lisbes  these  groups  unite  into  one  gland  before  they  have 
separated  from  the  pharyni.  In  the  reptiles  the  num- 
ber of  glands  are  reduced  (Fig.  5223)  to  correspond  with 
this  number  of  branchial  clefts.  Van  Bemnielen  discov- 
ered in  the  elasmobranchs  that  the  posterior  cleft,  or 
rudimentary  cleft,  produced  a  distinct  body  which  did 
not  unite  with  the  thymus.  This  he  has  termed  tbe 
suprapcricardlal  body,  and  later  its  homology  was  found 
in  many  classes  of  vertebrates.  la  many  reptiles  it  i* 
unilateral,  as  shown  in  the  figure.  Considering  their 
origin,  they  seem  to  be  intimately  related  with  the  thy- 
mus, but  in  mammals  it  is  probable  that  they  are  added 
to  the  thyroid,  and  will  be  discussed  under  that  heading. 

In   birds  tbe  third  branchial  pocket  gives  the  malD 
origin  of  the  thymus,  as  shown  in  Fig.  5224.     Here  we 
have  a  sharper  line  of  demarcation  between  ectodermand 
entoderm,  as  the  brancblal  clefts  do  not  break  through  as 
in  fishes.     We  can  now  state  with  great  certainty  from 
what   embryonic   layer  this  gland   arises,   provided  we 
have  good  serial  sections  to  study.     Very  recently  Kast- 
schenko discovered  a  small  gland  in  connection  with  tbe 
second  branchial  pocket,  but  as  yet  Its  fate  has  not  been 
determined.     It  is  no 
doubt  a   remnant  of 
the    portion    of    the 
thymus  which  arises 
from  the  same  place 
in  lower  vertebrates. 
The   third    branchial 
pocket,  however,  be- 
comes   very     promi- 
nent,  grows   toward 
the  head,  and  is  at 
no  time  blended  with 
tbe   ectoderm    (Fig. 
5225).    To  be  sure,  it 
comes  in  apposition 
with  the  ectodermal 
invaginations  of  tbe 
clefts,      but      recent 
work  bus  shown  that  these  have  to  do  witli  the  ganglia 
of  the  cranial  nerves,  and  do  not  unite  with  the  thymus 
aa  thought  by  Ilis  and  others.     Moreover,   it  is  by  do 
means  probable  that  lliese  sense  organs  of  Proricp  and 
Beard  sliould  suddenly  leave  the  nerve  ganglia  in  certain 
regions  HUd  unite  with  glands.     Both  observations  and 
principles  of  development  contradict  this.     The  fourth 
branchial  pocket,  as  well  as  a  rudimentary  fifth  (fossa 
siibbranchialis),  gives  rise  to  a  few  smalt  bodies,  the  na- 
ture of   wliicb  is  not  as  yet  truly  known.     That  from 
the  rudimentary  fifth,  no  doubt,  gives  the  gland  which  is 
homologous  with  Van  Bemmelen'ssuprapeBcardial  body. 


II.  III.  and  IV.  Branchial  porketa:  a 
operculum ;  S,  tbyroid :  tiir.  tlnuF  pne- 
cerrlcBlta;  T,  tbjmue:  X.  hodj  de- 
rived  tmm  the  fourth  branchial  pockrt; 
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Thymns  Gland* 
Tltymns  Gland. 


In  mammals  the  condition  of  things  is  much  simpler 
(Fig.  6226).  The  branchial  grooves  Tie  on  the  outside  of 
the  body,  are  shallow  on  their  dorsal  side,  and  deep  on 
their  ventral.  As  these  arches  fall  over  one  another,  the 
grooves  as  well  as  the  third  and  fourth  arches  are 
buried  in  the  side  of  the  neck ;  while  this  is  taking 

£lace  a  pit  is  first  formed,  the  Rinus  pnecervicalis  of 
lis,  J 

From  the  dorsal  side  of  the  first  groove  an  invagi-   ^^ 
nation  unites  with  the  ganglion  of  the  fifth  nerve ;   ' 
from  the  second,  the  invagination  is  to  the  ninth 
nerve ;  and  from  the  third  and  fourth  it  is  to  the 
tenth  n^rve.    A  section  through  these  organs  in  the 
region  of  the  vagus  and  of  the  thymus  is  shown  in 
Fig.  6227.    The  ectodermal  Invagination  is  abso- 
lutely blended  with  the  vagus  and  is  only  in  appo- 
sition with  the  thymus. 
The  pharynx  side  of 
the  branchial  clefts  pre- 
sents about  the  same  ap- 
?earance  as  the  external, 
'he  entodermal  lining  is 
in  the  form  of  slit-like 
pockets,  which  are  bet- 
ter called    branchial   pock- 
ets, to  differentiate  them  from 
SBB6.— Dlaimun  showing  the  ectodermal  side,  or  bran- 


soon  becomes  separated  from  the  pharynx  and  then  grows 
into  the  thorax. 

Before  the  thymus  is  separated  from  the  pharynx  it 
contains  a  distinct  lumen.    This  is  soon  lost  in  birds. 


4fK 
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Fio.  5288.— Donal  ReoomtmcCton  of  the  Brancblal  Reslonof  a  Docr^s  Embryo, 
10  mm.  lODff.  X  25.  IV/,  jy^i*.  Ganglia  of  facial  and  Tagiu  nerves;  BRP*^ 
BBP'n  branchial  pockets;  BRQ^  branchial  grooves;  A*^  A\  aortic 
arches;  B^,  aortic  bulb;  2V.,tntibea;  Af.«r.,  external  meatus  of  the 
ear ;  8,  tbyroid:  T,  thymus ;  F.Pii.,  fundus  pnecenrlcalls. 


FIO. 


the  Humanlmbryo.  tich\  fleeces  upon  the  body  tlie 
$eh*^  First  and  second  bran-  pharynx  widens  near  the 
SS^tiRSSlSS'?'  ibt  ""CSSl?  mouth  and  becomes  narrower 
thUSr^  where  the  trachea  is  formed. 

There  is  a  peculiar  kinking  of 
this  region  due  to  Uie  rotation  of  tlie  head.  The  first 
branchial  pocket  is  converted  directly  into  the  Eustachian 
tube;  the  second  disappears  completely ;  the  third  forms 
the  thymus  (Fig.  6228);  and  tlie  fourth  becomes  rudi- 
mentary and  gives  rise  to  the  auxiliary  thyroid  glands. 

The  general  appearance  in  the  human  embryo  is  quite 
similar  to  that  in  other  mamnials.  as  Fig.  6229  shows. 
Already  in  this  early  stage  of  development,  the  third 
branchial  pocket  shows  an  ingrowth  which  indicates  the 
origin  of  the  thymus.  The  portion  of  the  cleft  repre- 
sented by  the  fundus  {F)  is  not  continuous  with  the  Uiy- 
raus  tube,  and  no  duubt  never  plays  any  part  in  its  for- 
mation. 

The  general  view  of  the  branchial  pockets  in  a  human 
embryo  is  shown  in  Fig.  6230.  The  whole  pharynx  is 
represented  as  a  cast  and  the  branchial  pockets  are  rep- 


9  •        •       • 


.    '    •/.  •    -A^ 


Jxo.  8827.— Section  through  the  Thymus  and  Fundus  PnBcerylcalls  of 
a  PQg*s  Embryo,  10  mm.  long.  X  90,  Ph.,  Pharynx ;  A*,  A*, 
aortic  arches;  8.Pr.,  sinus  pneoenricalls :  F.J.,  Jugular  vein ;  T., 
thymus  still  In  connection  with  the  pharynx. 

resented  by  the  figures  1,  2,  8,  and  4.    It  is  the  one 
marked  8  which  is  destined  to  become  the  thymus.    It 


where  the  thymus  grows  toward  the  head.  In  mam- 
mals, where  the  thymus  grows  into  the  thorax,  the  upper 
part  contains  a  lumen,  while  the  lower  part  grows  by  a 
mass  of  sprouts  (Fig.  6281).  This  continues  for  quite  a 
while  until  the  whole  organ  is  lobulated.  New  blood- 
vessels and  lymph  cells  grow  through  the  epithelial  gland 
and  change  its  nature.  The  entcdermal  cells  become 
packed  together  into  the  Hassal's  concentric  bodies  as 
shown  by  Maurer  for  the  fishes,  and  by  Ecker  **  and  by 
His  *^  for  mammals.  These  bodies  correspond  with  the 
**  pearls "  in  carcinomata,  which  are  present  in  cancers, 
that  arise  from  the  whole  epidermis,  as  well  as  those  from 
the  cesophagus.  The  Hassal's  bodies  do  not  therefore 
indicate  that  the  thymus  arises  from  the  ectoderm. 

During  the  firat  two  yeara  of  life  the  organ  continues 
to  grow  and  the  two  halves  gradually  approach  each 
other  more  and  more,  until  they  seem  as  a  single  body. 
It  now  lies  immediately  in  front  of  the  heart,  and  often 


Fig.  fi289.~6ect1on  through  the  Branchial  Region  of  a  Human  Em- 
bryo, Five  Weeks  Old.  (From  Hinot,  after  His.)  11,  III,  IV, 
Branchial  arches ;  Sp,  second  branchial  grooves ;  Ip,  Inf  undlbulum 
precervicale ;  F,  fundus  of  the  infundibulum  ;  SL  4,  third  and 
fourth  branchial  pockets,  with  the  thymus  arising  from  the  third ; 
AoK  An*,  aortic  arches ;  Ep.,  epiglottis ;  IX,  glosso-pharyngeal 
nerve  ganglion;  XII,  hypoglossal  nerve;  nl,  superior  laryngeal 
nerve. 

sends  two  horns  which  extend  on  either  side  of  the  neck 
to  the  thyroid,  as  is  the  case  in  the  birds.  From  now  on, 
the  organ  gradually  atrophies. 

In  the  study  of  the  human  embryo  Sudler*^  finds  no 
indication  of  the  thymus  in  a  human  embryo  of  the  sec- 
ond week,  but  in  one  of  the  fourth  week  the  third  vis- 
ceral pouch  appears  as  a  ridge  with  a  ventral  free  end, 
with  no  differentiation  of  tissue  to  suggest  a  thj'mus.    In 
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«n  embryo  four  and  one-half  week*  old  thii  ridge  haa      and  meet  in  the  middle  Une  where  the  ends  are  di^tlj 

diiBp)>eared  and  the  third  TiiMnl  pouch  projecta  out      swollen  and  bend  Tentrallj.    This  appears  to  be  a  be- 

I  ginning  of  the  folding  of  the  thymus  found  Id  the  adult 

organ.     In  thla  embrjo  the  thymus  shows  the  Mate 


Fio.  tSaS.~lMUnl  View  <K  k  Honuo  Embrro  Fbur  ud  Oii»JbU 
Weeka  Old  (No.  US).  EnlUBed  lea  UntM.  (AlUr  Sudkr.)  Bwi. 
njfopbjiU;  Oe,_ae>o^i(nii :  ITiyr-ni.,  ntedbui  UiTroHl  nxUnMM; 
IV.  tnclwa  -,  V.pi-VJ^,  Bnt  to  fourUi  Tlicenl  poudin. 


Fio.  fi333.— Lsleral  vtev  at  Ihe  Ptwirni  of  t,  Buman  Emtaro  Fin 
WfvKi  Old  (No.  lOei.  Ealsnted  tea  Umcg.  (After  Sudler.)  JT. 
Nose:  L.  larynx;  IV,  trarb«:  TTtyrn.  tbTmiu :  TJiyr.ni., medlu 
thyroid ;  V.i'i-T'Pi-,  Brat  to  lourWi  yl»cer»l  poucliea. 


tht  k-ft. 

From  the  study  of  these  embryos  it  la  apparent  that  in 
rom  ana  ih  naaer  ine  miauii>  iiim        """'  ''"'  rudiment  of  tlic  thymus  arisca  from  the  entoderm 

The  oldest  embryo  studied  was      «'  ""■■  """»  "«^«"'  P^''^"-  /VanW.»  P.  MaU. 

one  of  the  seventh  week.  ivhicU 

i   the   thyroid    rudiineni    ws  Ripbbkncw. 


having     sunken    relatively 


lower.     It  is  In  contact  wit] i  the  thyroid  along  half  of  I      'Biwlioir:  Einwlulilun«P«rf*cii'(chie,  Leiwlp.'lstK. 
its  upper  surfucc,  the  lower  end  being  free.     lu  this  frco         I  iJSiiil!^-*ESrHloklurww^hiJiiw'  IWh""'  '*"" 

half  the   thymus  and  the  thyroid  approach  each  other  |      .hh:  AnitomlemeSHi.  EmbryoDen.  LeipA!,18B0-»i, 
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THYROID  GLAND,  DEVELOPMENT  OF.— Shortly 
alter  Ratbke  discovered  the  bruuchfal  arcbea  in  blgber 
aDiraats.  Huscbke '  advanced 
the  Ideit  that  the  thyroid 
gland  arises  from  tlie  first 
arch.  Later,  however,  he 
states  that  after  the  arches 
T>  disappear  the  thyroid  remains 
as  Uieir  remnant.*  A  year 
1.  later.  Ratlike'  asserted  that 
the  thyroid  arises  as  a  bilat- 
eral organ  from  the  posterior 
part  of  the  trachea,  Imme- 
diately behind  the  taryni. 
Thte  view  was  amnned  by 
Arnold.*    Biscboff  *  accepted 

710.  6ffl4.-R«»nrt™ctk.B   o(    "^^^^^  ?f,i''^. ''"::?■    *■!" 

u»  Moutb  ot  >  Cbick  EiKbtT-  added  a  third.    According  to 
elRbt  Houn Old.    TbeDuorot   him,  tbo  thyroid  arises  as  a 

Dmhi  Tiew.    xio.   T..  Tu-  blood-vessels  an  either  side 

twicuium    Imptr.     luck    ol   of  the  neck. 

?m«?  ?/!  l!;."*^:      TleHmomM  l.v«.l„. 

India;  S. 4, iblrd ud (tnirUi    uons  were  made  by  Remak* 

■orttc  arebea.  upon  tbe  chick.     In  this  sub- 

ject, as  well  as  in  many 
otbers  in  embryology,  be  was  the  first  to  give  accurate 
lofonnation.  He  found  that  the  thyroid  is  entodermol  In 
origin  and  arises  from  the  ventral  median  line  of  tbe 
pharyni.  At  first  it  api>ear8  as  a  single  vesicle,  which 
soon  divides  into  two  parts,  each  half  lyine  on 
either  side  of  the  trachea.  Ootte,'  HQller.' 
and  Seessel  •  confirmed  Remak's  views  in  gen- 
eral, diSerlng  only  in  minor  points.  They  dis- 
cussed whether  or  not  the  organ  divided  is  a 
veBlcte  or  is  a  solid  body.  althouKh  none  of 
them  found  stages  ia  which  the  tliyroid  was 
dividing.  Remak  placed  tbe  origin  of  tbe 
thyroid  at  seventy-nine  bouis  in  tbe  chick; 
HQller  Id  tbe  third  day ;  and  Seessel  very  defi- 
nitely fa  tlie  second  day  before  the  bead  flexed 
upon  the  body. 

His"  revived  the  old  view  of  Ratbke  by 
discovering  that  certain  bodies  arise  from 
either  side  of  tbe  pharynx ;  he  believed  them 
to  be  the  thyroid  and  the  auxiliary  thyroid  of 
Bemak.  According  to  the  llluatrationH  wliicli 
accompany  his  paper,  the  glunil  arises  from  the 
branchial  cleft  between  tlie  second  and  third 
aortic  arches,  therefore  the  second  cleft.  Later. 
Iiowevcr,  he  abandoned  this  view  and  accept-  wia.  HM. 
ed   that   of    Seessel,   who   worked    under   his      ^"j.^f 

Siidance.    Later.  KOIKkeri'  accepted  the  old      ^^^ 
emak-Beessel  view  for  the  rabbit,  as  His" 
did  for  man. 

This  group  of  excellent  workers  seemed  to  set  the  sub- 
ject aside  for  a  while,  but,  immediately  following  their 
work,  two  Buthon  simultaneously  described  the  tnyroid 
as  being  bilateral  In  origin,  arislDg  from  a  branchial  cleft 


on  either  side  of  tbe  neck.  Btieda "  proved  definitely 
that  a  glandular  organ  arises  from  tbe  clefts  on  eitlier 
Ride  of  the  neck,  but  did  not  Itnow  from  which  cleft, 
although  be  was  Inclined  to  accept  the  fourth.     WOlfler  " 


Fio.  SZas.— AllmentaiT  Oaiul 

HIa.)     PIt.Lowef  ■ "- 

paaCTBaa :  Lbo..  I 


did  not  employ  veij  accurate  methods,  and  therefore  got 
tbe  location  of  the  origin  of  the  gland  in  the  first  bran- 
chial cleft — tbe  one  which  later  forms  the  Eustachian 
tube.  He  was  so  enthusiastic  over  his  discovery  that  be 
denied  altogether  a  median  thyroid,  although  he  bad 
never  seen  the  thyroid  in  connection  with  any  clefL 
Discussions  naturally  bring  forth  more  accurate  investi- 
gations, and  in  this  case  they  bore  their  fruits  in  Bom's 
paper."  Tbe  paper  of  Born  not  only  threw  a  ereat  deal 
of  light  upon  the  subject  in  question,  but  also  added 


. Dog*!  ImtKTo,  II 

y,  Jr>*,  gaoglla  or  ciaolal  nenea:  I.  iJ.bt 
realcle:  Tr.,  CncbM;    OE.,  raopbagiu:    K-T.,  ji 
[aorta:  B..A.,  buibna  aort»:  8..  tlirrnld  itUnd. 


greatly  to  our  methods  of  investigation.  He  Introduced 
a  mctnod  which  to  us  now  seems  so  logical  that  it  is  a 
surprise  that  It  was  not  employed  earlier.  He  began 
with  embryos  of  tbe  pig  before  tbe  thyroid  appeared,  and 
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followed  them  sUge  by  stage  until  the  organ  was  fully 
formed.  In  each  stage  the  enlarged  sectlonB  were  drawn 
upon  wax  pktea  of  the  proper  tliickness,  then 


e  models  of  the  various  specii 
then  followed  the  lateral  thyroids  of  Stieda  and  WOlHcr, 
and  found  tliat  later  on  they  were  added  to  the  median 
thyroid  of  Remak.  The  great  difficulty  was  therefore 
solved  by  this  method.  Insl«ad  of  these  various  authors 
contradicting  one  another,  ther  In  reality  described  cor- 
rectly only  different  portioDsoftlie  same  story.  Accord- 
ing to  Bom  the  lateral  thyroids  arise  from  the  fourth 
bronchial  clefts.  Since  then.  Bom's  view  has  been  con- 
firmed in  a  variety  of  mammalian  embryos  by  diSerent 

The  subject  of  the  origin  of  the  thyroid  and  thym 


uid  form  the  sn-catled  auxiliary  thyroid  glands.  From 
a  phylogenetic  standpuint  all  glands  which  arise  from  the 
clefts  must  be  viewed  as  thymus.  The  great  bulk  of 
thyroid  arises  from  the  ventrsl  wall  of  the  pharynx  in 
the  region  of  the  second  cleft.  As  the  clefts  gradually 
disappear  in  the  evolution  of  the  vertebrates,  tlie  glands 
from  the  hlndermost  clefts  no  longer  unite  with  the  main 
bulk  of  the  thymus,  and  often  remain  as  distiuct  glands 
— thesuprapericardial  bodies  of  van Bemmelen,  accessory 
thyroids  of  de  Bleuron,  post-branchial  bwly  of  Maurer, 
or  as  the  corpus  Y  of  the  writer."  In  the  mammals  the 
main  bulk  of  the  thymus  arises  from  the  third  cleft,  and 
the  auxiliary  thyroids  seem  to  unite  with  the  median 
thyroid  as  describetl  by  Bom.  In  spite  of  the  great 
amount  of  work  which  has  been  done  upon  this  subject, 
it  still  seems  to  the  writer  that  there  is  yet 
considerable  darkness  regarding  it. 

The  ^neral  view  is  that  the  thyroid  has 
three  distinct  origins  In  nearly  all  vertebrates 
—a  median  and  two  lateral.  The  median 
arises  from  the  ectoderm  of  the  middle  line  In 
the  neighborhood  of  the  second  branchial  arch 
(Fig,  5384),  and  the  lateral  from  the  most 
posterior  branchial  clefts;  In  mammals,  the 

The  median  thyroid  arises  in  all  vertebrates 
from  the  entoderm  of  the  pharynx  shortly  rjog.  wn»  a: 
after  the  branchial  arches  are  well  formed  Tbyroids 
(Fig.  5286).  This  has  been  known  since  the  *'• "'""'' 
time  of  W.  MQllcr.  and,  although  contra- 
dicted many  a  time,  has  of  late  been  verified  by  so 
many  careful  observers  that  there  is  no  longer  any  doubt 
whatever  reij'ardmg  it.  In  some  mammals  (the  dog.  fur 
Instance)  it  arises  as  a  vesicle,  which  becomessolid  ^forc 
it  separates  from  Ihe  pharynx,  and  when  separated  soon 
becomes  lobuhited.  It  now  gradually  shifts  Itself  into 
the  tissue  of  the  neck,  and  in  early  stages  lies  In  front  of 
the  aorta  just  as  It  leaves  the  heart  (Fig.  6S36).  The 
median  eland  now  becomes  constricted  into  two  parts. 
one  of  which  Is  situated  on  cither  side  of  the  neck,  but 
they  remain  connected  by  a  band — the  isthmus.  Its  ori- 
gin in  the  human  embryo  la  much  the  same  (Figs.  523" 


Fin  BUST.— Ptiarynx,  TbTrold.  and  Ttavmus  of  a  Human  EmbrFo. 
X  as.  (Frt.m  QuEln.  nfter  HI».|  tr.,  Towpje:  /c.  Ior»ni<in  (nscum; 
ep.,  eplirloHls;  'Inn,,  (hymug;  f Jir.,  niedlan  tbyrold ;  Ihr',  UteraL 
Ihyrold ;  d.  duotua  lhTr«i»(10B9Ui, 

and  5233).  Acconling  to  His.  it  remains  a  vesicle  for 
quite  a  long  Ihne.  and  the  separation  from  the  pharynx 
occurs  quite  late  or  may  not  lake  place  at  all.    Later,  how. 


ever,  the  formation  of  the  liganentum  hypothyroideuin 
cuts  the  duct  (d.  thyreogUumt)  Into  two.  thus  forming 
two  ducts.  The  half  communicatiuK  with  the  moutn 
has  been  termed  by  His  duetw  Unguals;  and  the  one  with 


Fio.  SiSS.— BwenstnicUaD  of  tbe  T^ftnld.  T)i;mua.  and  Pburni  of 

a  Hunuo  KmlirTO  Fire  Weeks  Old.    (SlletitlT ""-  ■ 

■■--    "^ "-.  Uijrold;    c,  carotlif;    a 


the  thyroid  as  the  dvetvt  thj/roideiu.  His  -has  found  the 
ductus  lingualis  in  five  adults,  and  In  all  cases  the  duc- 
tus thyroidcus  was  present  also.  The  latter  is  always 
embedded  in  a  median  lobe  of  the  thyroid,  and  the  former 
opens  into  the  foramen  ciecum  of  the  tongue.  The  duc- 
tus thyrcuglossus  may  be  broken  Into  a  series  of  vesicles, 
as  first  described  by  Vemeuil.  but  as  a  rule  It  disappears 
fully,  its  only  remnant  being  the  foramen  ctecum." 

The  lateral  thyroids  were  first  demonstrated  by  Stieda 
and  by  Born,  although  Rathke,  His,  and  otiiers  liad  Id  all 


I  WW.—l»»gnun»  ol  Two  Stages  o[  [be  Derelopment  of  Ue  Laloal 
lailsbt])' niodlflMl  from  Born.)  it.  Border  ot  Ibe  pbarrnx  ;  T-Uvmiu: 
L.S.,  lateral  Ibyroldi, 

probability  described  them  from  time  to  time.  The  true 
meaning  of  them  was  fully  made  out  by  Bom  and  by  de 
Meuron,  the  former  haviug  discoverea  that  they  unite 
with  the  median  thyroid  In  mammals,  the  latter  having 
studied  them  from  a  comparative  standpoint.  Diagrams 
of  Ihe  branchial  pockets  for  some  of  the  different  claases 
of  vertebrates  are  given  In  the  article  Thymni,  and  by 
them  it  la  shown  that  a  rudimentary  branrhlal  pockel 
exists  in  all  of  the  classes.  In  certain  reptiles  there  is 
but  a  single  one  on  the  left  side,  the  one  on  the  right  not 
liaving  developed.  We  can  view  this  state  of  things 
only  as  an  intermediate  one  between  the  reptiles  (in  which 
they  develop  on  both  sides)  and  the  birds.  In  all  cla»e« 
the  hindermost  cleft  gives  rise  to  a  distinct  gluml  known 
as  the  Bupra|>ericardial  body  of  van  Bemmelen  and  as  the 
accessory  thyroid  of  de  Meuron, "-••  In  the  selaciaoE 
these  bodies  remain  far  away  from  the  median  thyroid, 
and  they  never  unite  with  it.  In  higher  animals  they 
gradually  approach  the  median  tliyroid  nearer  and  nearer, 
and  in  mammals  they  unite  completely  with  it.  Fig, 
5238  shows  the  general  relation  of  these  glands  in  a 
human  embryo  before  the  lateral  thyroid  is  fully  sepa- 
rated from  the  pharynx.  Figs,  628B  and  9240  sliow  two 
stages  in  which  the  lateral  thyroid  is  approaching  and 
uniting  with  the  median.     Tllis  is  brought  about  by  a 


the  standpoint  o 

IllBl  FJefl.     TlHWIt 

imparaUve  enibryoioiir. 


r  eiulUtlon   It  ll    iDtOTMtlDg  ti 

bjpothesta  tbal  Ibe  Ibrrold  - 
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double  lifting.  The  inediaa  thyroid  siabB  deeper  and 
deeper  tnto  tbe  tissue  of  the  Deck,  and  practicallj  lies  Id 
contact  witli  the  lateral  thyroids  before  tbey  scpatate 
from  tbe  pharyox.  When  these  (d  turn  separate  from 
the  pharriixtheyareshovcd  Into  the  tisstie  of  tbe  median 
thyroid  instead  of  into  tbe  ordinary  oicBodcnn  tissue  of 
the  neck. 

It  will  be  noticed  that  tbe  lateral  tliyrnids  do  not 
always  arise  from  the  same  br&nchlal  clefts :  in  selaclnna 
from  tbe  seventh;  in  reptiles  from  thefifth;  in  maromals 
from  tlie  fourth.  It  is  only  in  mammsls  thst  tbey  really 
unite  with  tbe  median  thyroid.  Viewing  the  thing  from 
tbe  standpoint  of  honinfogy,  whst  is  lateral  thyroid  in 
Qiammals  is  thymus  in  lower  animals:  in  both  selaclans 
and  reptiles  the  fourtli  cleft  gives  rise  to  a  portion  of  the 
thymus.  We  must  therefore  view  the  lateral  thyroid  as 
a  portion  of  the  thymus  which  Is  now  united  with  tbe 
thyroid.    In  lower  animals  the  secondary  union  of  the 

fland  from  degenerallnr  clefts  with  the  median  thyroid 
oes  not  take  place,  ancTthey  remain  in  the  tissue  of  the 
neck,  aa  In  the  auxiliary  thyroid  glands,  which  have  per- 
plexed BO  many  investigators.  According  to  Kastschenko 
tlio  lateral  thyroid  of  irammala  plays  a  very  minor  part 
in  the  formation  of  the  mature  organ,  while  according  to 
His  it  forms  the  major  part,  A  true  blending  of  the  two 
does,  however,  take  place,  as  shown  by  tbe  Investiga- 
tions of  Born  and  of  His  (Ffg.  5S41). 

The  further  development  of  the  thyroid  is  by  means  of 
sprouting,  so  that  tbe  enlarged  organ  is  a  plexiformmass 
of  cylinders  of  epithelial  cells.  Blood-vessels  grow  in 
between  them,  and  soon  the  cylinders  show  constrictions 
which  cut  them  up  again  and  again.  Tbey  now  become 
hollow,  and  at  the  same  time  there  Is  a  secretion  of  the 
colloid  substance.  Tbe  ciit-up  cylindera  become  more 
and  more  distended,  and  thus  the  adult  thyroid  Is  com- 
posed of  a  mass  of  hollow  spheres  covered  with  a  layer 
of  epithelial  cells  and  Slled  with  colloid  substance. 
When  half  of  the  thyroid  is  removed  by  an  operation  or 
otiierwise,  tbe  remaining  portion  soon  loses  its  colloid 
and  returns  to  its  "embryonic  state."  It  enlarges  to  its 
former  size  and  again  forms  the  colloid  spheres  much 
after  the  fashion  It  did  in  the  embryo." 

In  the  human  embryo  Sudler"  finds  the  thyroid  rudi- 
ment in  the  earliest  one  studied,  an  embryo  at  the  end  of 
the  second  week.  It  appears  as  a  rounded  eminence  on 
the  ridges  uniting  the  first  pair  of  visceral  pouches.  Ita 
outline  Is  elliptical,  being  broader  from  side  to  side  than 
it  is  ventrodorsally.  This  is  the  rudiment  of  both  the 
thyroid  gland  and  the  ductus  thyreoglossus. 

In  an  embrvo  of  the  fourth  week  the  rudiment  appears 
as  a  solid  body  extending  dorsally  from  tbe  apex  of  tjie 


angl 


I.  SUI.— flection  thniugh  Uw  Thrrold  ot  tin  Embrro  ot  the  Pljt. 

I-S  ram.  WW.    xm.    (From  HertwW,  after  Bom.)    (r.  Trachea; 
IS.,  lateral  thyroid ;  US.  medbia  Ibnold :  o,  o,  blood-meta. 


}  formed  by  the  mevliiig  of  the  first  visceral  pouches 
694S).  Just  oral  to  it  is  the  hollow  cavity  repre- 
ng  tbe  Inner  of  the  second  visceral  arches  and  direct- 


ly aboial  is  the  hollow  cavity  representing  the  tubercu- 
lum  impar.  Its  appearance  la  that  of  a  knob  on  a  short 
slender  stem.  Tbe  fourth  visceral  pouch  at  this  stage 
shows  no  thickening  or  development  Into  tbe  lateral  thy- 
roid rudiment. 

In  an  embryo  of  four  and  one-half  weeks  the  thyreo- 
glossal  duct  remains  as  a  small  conical  eminence  on  the 
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Ihrrold  mdlment ;  iy.,tncbBa;  VF^VF>>,  dtM  to  fonrtli 
•ib;«>i  pouches. 

ridge  connecting  the  first  visceral  pouches.  It  Is  at  the 
Junction  of  the  tuberculum  Impar  and  the  two  doraal 
rudiments  of  tbe  tongue  (Pig.  G243).  The  median  thy- 
roid rudiment  baa  become  entirely  disconnected  and  has 
sunk  to  tbe  level  of  tbe  third  visceral  fold.  It  has  spread 
out  laterally  and  has  a  bilobed  structure.    Tbe  left  lobe 


D.Th,gl:- 
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no,  SM3.— VcDlrsI  View  ol  a  Model  ol  the  Pbuynx  of  an  Embrvo 
?our«ndOnB-halfWet*B01dlNo.l83).  (After Sudler.)  D.Th.if.. 
ductus  UijreoslOMUS, 

is  much  the  longer  and  approaches  closer  to  the  floor  of 
tbe  mouth  than  the  right.     In  this  the  fourth  visceral 

E ouches  appear  as  two  ventral  projections  with  enlarged 
nobs  bent  sharply  dorsal. 

In  an  embryo  of  live  weeks  the  median  thyroid  rudi- 
ment bos  become  U-shaped,  though  the  left  arm  is  much 
longer  than  the  right  (Fig.  5344).  Its  outline  is  quite 
irregular.  In  this  the  transverse  part  of  the  U  which 
runs  across  the  miildle  line  has  sunk  to  the  level  of  the 
fourth  visceral  pouch.  This  part  shows  the  usual  net- 
work structure  formed  by  cords  of  solid  cells.  The  arms 
are  crescentlc  in  cross  section,  with  the  hollow  looking 
away  from  the  middle  line  anil  embracing  the  thymus, 
although  the  two  do  not  come  in  contact.  Tbe  lateral 
thyroid  rudiments,  which  consist  of  hollow  tubes  sur- 
mounted by  solid  expansions,  are  atill  connected  with  tbe 
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pharynx.  The  two  sides  are  unsymmetrical.  On  the 
right  side  the  ventral  knob  Is  smalter  than  the  dorsal, 
while  OD  ttie  left  they  are  about  equal  in  size  aiid  placed 
on  the  same  level. 

In  an  embrvo  only  slightly  older  the  median  thyroid  is 
still  U-sbapeU,  though  the  right  arm  is  still  amaller  than 


ypf*fayt. 
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in  the  last  and  not  so  long  as  the  ODe  od  the  left  aide. 
The  lateral  nidiinents  show  In  tliis  embryo  the  greatest 
lack  of  aymraetry  of  any  of  those  studied  by  Budler  (Fig. 
624S).  The  right  rudiment  is  still  connected  with  the 
pharynx  by  a  small  hollow  s(alk.  while  on  the  left  side 
this  conneclion  bus  entirely  disappeared.  On  the  right 
side  the  ventral  knob  tinicliesthe  middle  of  the  right  arm 
of  the  median  rudiment,  but  there  is  no  histological  con- 
tinuity, whereas  on  the  left  aide  the  ventral  knob  not  only 
touches  the  median  rudiment,  but  there  is  actual  conti- 
nuity. As  in  the  embrvo  described  before,  the  ventral 
knob  on  the  right  side  is  much  smaller  than  the  dorsal 
one,  while  on  the  left  side  tliey  are  of  almost  the  same  size. 
The  median  and  lateral  thyroid  rudiments  have  united 
on  both  sides  in  an  embryo  of  the  sixth  week,  and  all 
connection  with  tlie  pharynx  has  disappeared.  They  still 
appear  as  distinct  mdiments- 

In  a  slightly  older  stage  the  lateral  rudiments  and  the 
median  have  so  completely  imitcd  that  all  there  is  toshow 
that  they  were  once  separate  are  a  few  prominent  lobules 
at  their  point  of  union.     Tlie  loop  of  the  U  has  become 
smaller  and  the  arms  larger,  and  they  have  become  lobu- 
lated,  so  approaching  the  condition  of  the  adult  gland. 
Id  the  last  embryo  studied,  one  of  the  seventh  week, 
the  shape  is  al- 
most that  of  the 
adult      thvroid. 
The  two  lateral 
lobes    are   pyri- 
form     and    arc 
I J     connected   by  a 
^     small     isthmus. 

tociied   to  them 
at    the    smaller 

In  the  human 

embryo,  a.s  well 

as    in    tlie   bird 

and  some  of  the 

mammals,     the 

pharrnx    devel- 
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■tucbed  ID  (be  pharynx  and  on  Uie  oUier  la   than  on  the  left. 

npuaied  (mm  It.  and     the     most 

strikinj;     exiim- 

Sle  of  this  is  in  the  thyroid.  This  may  be  due  to  the 
evelopment  of  the  heart  and  the  bending  of  the  head  to 
tl)e  left. 

From  these  different  embryos  Sudler  draws  tlic  con- 
clusion that  "llie  thyroid  ansea  in  the  human  embryo 
from  the  union  of  a  median  rudiment  situated  at  the 
point  of  junction  of  the  luberculum  impar  and  the  two 


no. 


dorsal  rudiments  of  the  tongue  with  a  paired  rudiment 
arising  as  a  differentiation  of  a  lining  of  the  fourth  vis- 
ceral pouch."  franklin  I*.  Mali. 
EtraaxMcn. 
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TICK  FEVER,  or  SPOTTED  FEVER.— A  diaeue 
known  by  tlie  latter  of  these  two  names  la  found  in  the 
States  of  Montana,  Idaho,  Nevada,  Wyoming,  and  Ok- 
goo.  As  two  other  diseases  (viz. ,  typhus  fever  and  ccre- 
bro-spinal  meningitis)  are  already  known  aa  spotted 
fever,  it  would  be  well,  as  suggested  by  AnderwHi.  lo 
call  the  disease  under  discussion  tick  fever. 

ETI0I.OGV. — Tick  fever  or  spotted  fever  is  found  in  the 
mountainous  districts  In  the  above-named  States  at  an 
elevation  of  over  three  tliousand  feet.  It  does  not  seem 
to  be  prevaleut  outside  the  latitude  of  40°  to  47"  N.  Tlie 
disease  is  only  found  in  persons  whose  occupation  causes 
them  to  be  exposed  to  the  bite  of  the  tick;  aucU  are  lum- 
bermen, ranchmen,  and  sheep- herd prs.  Males  in  the 
prime  of  life  are  most  liable  to  the  disease;  this  would 
be  expected  from  the  occupations  lust  mentioned.  Be- 
yond this,  a^e  and  sex  have  no  etiological  signlQcance. 
The  disease  is  In  all  probability  caused  by  a  parasite. 

T/ie  I'amtitf.^"  Wilson  and  Chowning  noticed  ovoid 
Intra  corpuscular  bodies  in  stained  preparations  of  the 
blood  from  their  earlier  cases.  They  did  not  delerraiae 
the  character  or  signiflcance  of  these  bodies  until  they 
examined  the  fresli  blood,  when  they  found  ovoid  io- 
tracorpnscular  bodies  showing  amc^boid  movements. 
These  oliservations  they  cooUrmed  in  all  the  later  cases 
which  they  examined.  To  Wilson  and  Chowning,  then, 
belongs  tlie  credit  of  discoveriug  a  parasite  which  is 
very  jinibably  the  cause  of  spotted  (tick)  fever."  Ander 
son  further  says  that  in  his  studies  upon  the  cause  of 
this  disease  he  "had  the  opportunity  of  examining  the 
bloml.  both  fresh  and  stained,  in  a  numlKir  of  cases. 
Two  coses  were  in  a  hospital  fn  Missoula,  and  daily  cx- 
aminntious  were  mode.  In  the  fresh  blood  a  few  c«ll( 
were  found  to  contain  parasites.  Throe  forms  were  seen. 
The  most  common  was  a  single  ovoid  body,  refraMile. 
situated  within  the  cell,  usually  near  its  edge.  When 
the  slide  is  warmed  this  body  possesses  the  power  of  pro. 
jectiug  ()uil.e  rapidly  pseudopodia  and  of  effectinga  slight 
cliange  of  position.  This  form,  which  Is  apparently  an 
early  or  young  form,  is  about  1.5-3fiin  length,  and  0'.5-l 
/i  \a  width  at  its  widest  part.  It  ckisely  resembles  tliF 
curliest  intracorpuscular  parasites  of  aiistivo-aiiturooal 
malaria, 

"  Another  form,  not  so  common,  was  larger,  being 
about  %-^.Ti  by  1-1.5^,  larger  at  one  end  and  showing  in 
tiie  larger  end  a  darl ' '    -■.-  - 


a  dark  granular  spot;  this  was  also  ai 
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*^  The  third  form  noted  was  arranged  in  pairs,  distinctly 
pyriform,  with  the  smaller  ends  approachmg,  and  in  two 
cases  a  fine  thread  uniting  the  small  ends  was  seen.  Mo- 
tion was  not  observed  in  this  form,  but  the  spot  mentioned 
in  the  second  form  was  seen. 

**  The  parasites  are  never  found  in  very  large  numbers, 
it  being  usually  necessary  to  search  several  fields  of  the 
slide  to  find  one.  Sometimes  they  occur  in  groups,  two 
or  three  infected  cells  being  found  in  one  field.  In  both 
fresh  and  stained  preparations  extracorpuscular  bodies 
closely  resembling  tlie  small  single  intracorpuscular  form 
were  seen.  I  was  unable  definitely  to  decide  the  charac- 
ter of  these  bodies,  but  am  strongly  inclined  to  think  that 
they  are  the  young  form  of  the  parasite  which  has  not 
yet  invaded  the  red  cells. 

**  In  the  cases  of  spotted  (tick)  fever  which  I  had  the 
opportunity  of  examining  I  had  no  great  difiSculty  in 
finding  both  in  fresh  and  in  stained  preparations  the  bodies 
above  described.  Their  constancy  in  the  blood  of  per- 
sons suffering  with  spotted  fever,  their  persistence  for 
some  time  in  the  blood  of  these  persons  after  recovery, 
their  absence  from  the  blood  of  persons  suffering  from 
other  diseases  and  of  healthy  persons  make  it  very  prob- 
able that  they  are  the  cause  of  the  disease,  and  that  one 
more  has  been  added  to  the  rapidly  growing  list  of  dis- 
eases of  man  due  to  animal  parasites.'*  (Anderson: 
** Spotted  Fever  (Tick  Fever)  of  the  Rockv  Mountains.") 

Method  of  Infection. — "  The  life  history  o\  the  organisms 
of  malaria  and  Texas  fever  naturally  suggested  tl^t  some 
insect  was  concerned  in  the  transmission  of  the  disease. 
On  investigation  it  was  found  that  the  ticks  appeared  in 
the  valley  about  the  last  of  February,  but  were  inactive 
until  the  middle  of  March  or  1st  of  April,  the  first  cases 
of  fever  appearing  about  the  last  of  March.  The  ticks 
begin  to  diminish  greatly  in  number  from  about  June 
1st,  and  after  the  middle  of  July  very  few  are  seen ;  the 
cases  of  fever  also  begin  to  diminish  about  June  Ist,  the 
latest  date  on  which  the  disease  has  been  known  to  occur 
bemg  July  20th. 

**  Mosquitoes  do  not  appear  in  tlie  valley  until  after  the 
first  cases  of  fever  develop,  and  remain  some  time  after 
the  last  cases  appear.  Bedbugs  and  other  house  insects, 
I  think,  were  well  excluded,  by  the  fact  that  there  has 
never  been  known  an  instance  in  which  two  cases  oc- 
curred the  same  year  in  the  same  house. 

**  On  a  closer  study  of  the  cases  of  spotted  (tick)  fever 
it  was  always  found  that  there  was  a  history  of  tick  bites 
about  one  week  before  the  onset.  In  four  cases  there 
was  a  history  of  a  single  bite  two,  three,  five,  and  seven 
days,  respectively,  before  the  initial  symptoms.  The 
usual  time  between  the  bite  and  the  onset  of  the  fever  is 
about  seven  days.  If  the  tick  transmits  the  disease,  it 
may  be  asked,  Why  do  not  more  persons  become  infected, 
and  why  is  the  infection  confined  to  the  west  bank  of  the 
Bitter  Root  River?  I  think  this  may  be  answered  by  the 
very  obvious  fact  that  the  tick  is  unable  to  travel  any 
great  distance,  unless  carried  on  some  person  or  object. 
Again,  it  is  very  unusual  for  a  tick  to  bite  a  person  and 
not  be  discovered  in  a  short  while,  and  the  result  is  the 
death  of  the  tick.  If,  as  in  Texas  fever,  the  development 
of  the  parasite  takes  place  in  the  female  tick  and  the 
young  ticks  transmit  the  infection,  the  very  small  num- 
ber of  ticks  which  escape  detection  in  persons  explains 
the  small  number  of  infected  ticks.  Where  do  the  female 
ticks  get  their  infection  ?  I  examined  a  recovered  case 
twenty-four  days  after  discharge  by  the  physician  and 
had  no  trouble  in  finding  the  parasite  in  the  iresh  blood. 
This  child  had  been  out  of  doors  for  over  two  weeks,  and 
if  a  female  ti(;k  (ticks  were  quite  numerous  near  the 
house)  had  bitten  lier  and  escaped  destruction  the  para- 
sites in  the  bl(K)d  taken  in  by  the  tick  would  have  under- 
gone development,  and  the  young  ticks,  when  hatched 
out,  would  be  ready  to  infect  prospective  victims. 

**  While  the  above  facts  and  conclusions  tend  strongly 
to  the  belief  that  the  ticks  are  necessary  for  the  transmis- 
sion of  the  disease,  the  actual  fact  cannot  be  proved  scien- 
tifically until  carefully  controlled  experiments  are  made 
on  non-immune  persons."    (Anderson,  ut  mpra.) 


The  tick  in  question  is  in  all  probability  Dermacentor 
reticulatus. 

Morbid  Anatomy. — Rigor  mortis  is  intense,  and  ap- 
pears early.  The  skin  is  jaundiced,  has  a  mottled  ap- 
pearance, and  the  wounds  caused  by  the  tick  bites  may  be 
present.  Petechial  spots,  bright  to  dark  purple  in  color, 
and  from  1  to  8  cm.  in  diameter,  are  found,  chiefly  on  l^e 
wrist,  ankle,  arm,  and  leg.  The  spleen,  liver,  and  pan- 
creas are  much  enlarged ;  the  kidneys  are  also  enlarged. 

Symptoms. — There  is  a  period  of  incubation  of  about  a 
week.  The  patient  complains  of  nausea,  general  malaise, 
and  a  chill;  this  latter  is  followed  by  a  fever  which 
reaches  its  highest  point  about  the  tenth  day,  is  charac- 
terized by  evening  rise  and  morning  remissions,  lasts 
about  two  weeks,  and  may  be  followed  by  subnormal 
temperature.  In  severe  cases  the  morning  remissions 
may  be  absent,  and  the  fever  remains  high  (from  104**  to 
lOO"*  F. ).  There  are  general  pain  and  soreness,  particu- 
larly during  the  first  week,  coated  tongue  with  red  edges, 
sordes,  constipation,  nausea  which  persists  in  severe  cases, 
scanty  urine  with  albumin  and  casts,  and  epistaxis.  The 
liver  and  spleen  may  be  enlarged.  The  pulse  is  high, 
and  out  of  all  proportion  to  the  fever;  the  respiration  is 
also  increased.  An  examination  of  the  blood  shows:  (1) 
the  parasite  described  above ;  f 2)  a  decrease  in  the  per- 
centage of  haemoglobin ;  (8)  a  aecrease  in  the  number  of 
the  red  blood  cells ;  (4)  a  slight  leucocy tosis,  chiefly  of 
the  large  mononuclears.  Bronchitis  is  present  during  the 
second  week ;  and  in  severe  cases  lobar  pneumonia  super- 
venes, with  a  ^rave  prognosis. 

"'  The  eruptton  appears  usually  on  the  third  day,  first 
on  the  wrists  and  ankles,  then  on  arms,  legs,  forehead, 
back,  chest,  and,  last  and  least,  on  the  abdomen.  It  is 
never  very  abundant  on  the  abdomen,  but  the  other  por- 
tions of  the  body,  in  some  cases,  are  literally  covered,  by 
the  eruption. 

**  At  first  the  spots  are  of  a  bright  red  color,  macular  at 
all  times,  from  a  pin  point  to  a  split  pea  in  size.  At  first 
they  disappear  readily  on  pressure  and  return  quickly, 
but  if  the  case  is  a  severe  one  they  soon  become  darker 
and  in  some  cases  are  almost  purple.  From  about  the 
sixth  to  the  tenth  day  of  the  dis^Eise  they  fail  to  disap- 

f^ear  on  pressure  and  are  distinctly  jietechial  in  character, 
n  favorable  cases,  about  the  fourteenth  da3^  they  begin 
to  lose  their  petechial  character  and  disappear  slowly  on 
pressure.  In  some  cases  the  eruption  consists  of  small, 
brownish  spots,  giving  a  turkey -egg  appearance. 

**As  the  fever  declines  the  eruption  begins  to  fade; 
but  a  slight  return  of  fever  or  a  free  perspiration  wUl 
cause  it  to  show  distinctly. 

**  When  convalescence  is  well  advanced  desquamation 
begins  and  extends  over  the  entire  body.  In  very  severe 
cases  there  may  be  gangrene  of  the  fingers  or  toes,  and 
still  more  frequently  of  the  skin  of  the  scrotum  and 
penis.  The  skin  is  always  jaundiced  to  a  greater  or  less 
degree.  This  is  usually  first  noticed  in  the  conjunctivas, 
the  vessels  of  which  are  congested  from  the  outset.** 
(Anderson,  ut  mpra.) 
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Diagnosis.  —This  is  made  from :  (1)  The  case  occurrine 
in  the  region  known  to  be  infected ;  (2)  history  of  a  tick 
bite;  (8)  the  eruption  appearing  on  the  third  day,  and 
being  seen  first  on  the  wrist  and  ankles;  and  (4)  the  pres- 
ence of  the  parasite  in  the  blood.  The  diseases  from 
which  it  is  to  be  differentiated  are  typhoid  fever  and 
typhus  fever,  particularly  the  latter.  The  preceding 
table  will  assist  in  making  a  diagnosis. 

Prognosis. — This  is  unfavorable.  Up  to  the  present 
the  death  rate  from  tick  fever  has  been  seventy  to  ninetv 

{>ercent.  in  Montana;  but  in  Idaho  and  Nevada  it  is  much 
ower.    The  disease  varies  in  malignancy  both  in  differ- 
ent localities  and  in  different  years  in  the  same  locality. 

Treatment. — The  treatment  has  so  far  been  unsatis- 
factory; but  in  five  cases,  all  treated  by  quinine,  all 
recovered.  Anderson  suggests  the  bimuriate  of  quinine, 
1  gm.  (gr.  xvi.)  hypodermatically,  q.  6.  h. ;  or,  by  mouth, 
the  sulphate  of  quinine  in  similar  doses,  q.  4.  h.  This 
drug  should  be  given  persistently  from  the  commence- 
ment of  the  disease.  The  treatment  is  otherwise  symp- 
tomatic, and  includes  cardiac  stimulants,  Dover's 
powder  for  the  pains  and  soreness,  tepid  baths  for  the 
fever,  and  plenty  of  water  to  flush  out  the  kidneys.  The 
site  of  the  tick  bite  should  be  cauterized  with  ninety -five- 
per-cent.  carbolic  acid.  B. «/.  E.  JScott 

Rerrenck. 

Andersoa*  John  F. :  Spotted  Fever  (Tick  Fever)  of  the  Rocky  Moun- 
tains. Bull.  No.  14,  Hyg.  Lab.«  U.  8.  Pub.  Health  and  Marine- 
Hospital  Service,  Washington,  p.  60.  From  this  pamphlet,  which 
eves  all  that  is  known  of  spotted,  or  tick  fever,  the  above  article 
IS  been  compiled. 

TYPHOID  FEVER,  BACTERIOLOGY  OF.— The  bacil- 
lus  of  typhoid  fever  was  discovered  by  Eberth  in  1880, 
but  not  until  four  years  later  was  it  obtained  in  pure  cult- 
ure. This  pure  culture  was  isolated  bv  Gaffky  from 
the  spleen  and  mesenteric  lymph  glands  of  patients  dying 
from  typhoid  fever.     In  cover-slip  preparations  from 

{)ure  cultures  it  stains  well  with  any  of  the  ordinary  ani- 
ine  dyes. 

Morphology. — The  morphological  characteristics  of 
this  organism  are  as  follows:  Its  length  varies  from  1  to 
4fi,  its  diameter  from  OA  to  0.9  fi.  The  ends  are  always 
rounded.  In  cultures,  and  more  especially  in  potato  and 
old  bouillon  cultures,  these  organisms  are  often  found 
grouped  together  in  chains,  sometimes  as  many  as  four 
or  five  in  a  chain.  They  are  rapidly  motile,  this  motility 
being  due  to  the  fact  that  they  possess  flagella,  the  num- 
ber of  which  varies  from  eigh^  to  twenty.  These  flagella 
are  attached  to  the  bacillus  at  all  points  of  its  surface, 
that  is,  not  only  on  the  ends,  as  is  the  case  in  many  bac- 
teria, but  also  at  its  sides.  For  demonstrating  these  it  is 
necessary  to  use  a  special  method  of  staining.  In  my 
experience  Locffler's  method  has  proved  to  be  the  best. 
Take  two  cover  slips  which  have  been  thoroughly  cleansed 
and  are  free  from  grease,  and  place  on  each  one  of  these 
a  drop  of  sterile  water;  then  with  a  platinum  needle 
touch  the  surface  of  an  eigh teen-hour  agar  culture  of  the 
bacillus,  and  draw  the  needle  thus  charged  through  first 
one  drop  and  then  the  other ;  finally,  cause  the  drop  to 
spread  out  over  a  larger  area  and  allow  it  to  dry.  By 
this  method  we  obtain  a  good  dilution  in  parts  of  the 
smears.  There  is  no  need  to  fix  in  the  flame,  as  the  mor- 
dant is  a  good  fixative.  The  solutions  required  arc  as 
follows:  First,  a  twenty-per-cent.  aqueous  solution  of 
tannic  acid;  second,  a  saturated  aqueous  solution  of  fer- 
rous sulphate  (not  to  be  heated) ;  third,  a  saturated  alco- 
holic solution  of  either  fucbsin  or  gentian  violet.  Take 
of  solution  number  one.  ten  parts;  of  number  two,  five 
parts;  and  of  number  three,  one  part.  lA*t  them  stand 
for  an  hour  and  then  filter;  useat  once.  Flood  the  cover 
slip  with  this  mordant  (either  of  the  first  two  solutions) 
for  one  minute,  and  then  wash  gently  in  distilled  water; 
drain  off  the  excess  of  water,  and  flood  the  slip  with  ani- 
line fuchsin  or  aniline  gentian  violet,  and  warm  carefully 
for  one  minute.  Do  not  heat  sufficiently  to  produce 
steam.  Wash  again  in  water  and  dry ;  then  mount  in 
Canada  balsam.    Another  good  method  is  that  described 


by  L.  Smith  in  the  Journal  of  Medical  BeMoreh,  vol.  i., 
new  series,  p.  841.  The  dye  which  he  uses  is  night  blue ; 
it  gives  a  very  beautiful  picture,  and  is  very  easy  to 
manage. 

Cultural  Charactertstics. — The  bacillus  grows 
best  at  body  temperature  (87. 5*"  C),  but  it  grows  well  at 
room  temperature.  Its  thermal  death  point  is  60"  C, 
after  an  ex  posure  for  twenty  minutes.  According  to  Park 
the  organism  will  live  for  five  months  when  frozen,  but 
not  longer.  It  grows  well  on  all  media.  In  bouillon  it 
forms  a  uniform  cloud  throughout  the  tube,  and  often 
will  develop  a  heavy  pellicle  on  the  surface.  On  agar  it 
produces  a  growth  of  a  pearly  white;  on  gelatin  the 
growth  is  whitish  and  no  liquefaction  takes  place;  on 
potato  the  growth  can  hardly  be  seen  at  the  end  of  forty- 
eight  hours,  but  still  older  cultures  may  show  a  dirtv- 
yellow  growth.  This  organism  grows  well  in  milk  with- 
out the  production  of  acid  from  the  lactose.  There  is, 
however,  a  slight  primary  production  of  acid.  It  does 
not  coagulate  the  milk.  In  Dunham's  solution  it  does 
not  form  indol.  It  does  not  cause  any  of  the  sugars  to 
ferment  with  gas  production.  These  last  three  cultural 
characteristics  are  used  as  a  means  of  differentiating  the 
typhoid  bacillus  from  the  colon  and  paracolon  and  the 
paratyphoid  groups. 

During  the  past  few  years  there  have  been  isolated 
from  patients  suffering  from  what  seemed  clinically  to 
be  a  typhoid  infection  bacilli  which  did  not  answer  cult- 
urally to  the  Bacillus  typhosus,  and  did  not  agglutinate 
in  serum  which  agglutinated  this  bacillus.  The  serum 
from  the  patient  from  which  the  organism  had  been  iso- 
lated did  not  agglutinate  the  typhoid  bacillus,  but  dkl 
agglutinate  the  isolated  organism.  These  organisms 
when  tested  culturally  behaved  in  some  ways  Bke  the 
B.  typhosus,  while  in  other  ways  their  behavior  was  like 
that  of  the  Bacillus  coli  communis ;  hence  they  have  been 
termed  intermediates,  and  some  bacteriologists  have  gone 
so  far  as  to  divide  them  into  sub-groups.  The  organ- 
isms are  often  spoken  of  indiscriminately  as  para-typhoid 
or  paracolon  bacilli. 

So  many  of  these  intermediates  have  been  isolated  that 
it  will  be  impossible  to  discuss  them  all  here.  It  might 
be  stated,  however,  that  the  great  majority  of  the  cases 
suffering  from  infection  with  these  intermediate  organ- 
isms have  run  a  very  mild  course,  and  they  do  not  seem 
to  be  as  pathogenic  a  group,  on  the  whole,  as  that  of  the 
Bacillus  tvphosus. 

The  following  short  table  will  give  a  good  idea  of  the 
position  of  this  group : 


1.  Formation  of  indol  in  Dunbam*8 
solution  In  forty-^ight  hours. 


2.  Ck)affulation  of  milk 


3.  Fermentation  with  production  of 
gas  in— 
(a)  glucose  bouillon 


(b)  lactose  bouillon 


(c)  mannit  bouillon. 


4.  Agglutination  with  specific  serum- 
(a)  typhoid  serum 


(b)  intermediate  serum ,. 

(c)  colon  serum 


Bacillus 
typhosus. 


Negative 
results. 

Negative 
results. 


Negati  V  e 
results. 

Negati  V  e 
results. 


Negati  V  e 
results. 


Positive 
results. 

Negative 
results. 

Negative 
results. 


Inter- 
mediates. 


Some  pos- 
itive re- 
sults. 

Negative 
results. 


Positive 
results. 

No  pos- 
itive re- 
sults. 

Some  poa- 
itlve  Pfr- 
suits. 

Negative 
results. 

Positive 
results. 

Negative 
result. 


Ook>n 
bacillus. 


Positive 
results. 

Positive 
resulti. 


Positive 
results. 

Positive 
results. 

Positive 
results. 


Negative 
results. 

Negative 
results. 

Positive 
results. 


Of  the  intermediates  which  have  thus  far  been  isolated, 
the  following  are  among  the  more  important,  historically 
as  well  as  bacteriologicall}' :  Qaertner's,  Cushing's, 
Qwyn's,  SchottmQller's.  Buxton's,  and  Libman's. 

Agglutination. — This  phenomenon  does  not  belong 
exclusively  to  the  subject  of  this  article,  but  I  shall  treat 
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Animals  infected  with  B.  typhosus  have  developed  only 
in  rare  instances  a  disease  at  all  comparable  to  that  in 
man.  So  far  as  practical  scrum  therapy  is  concerned,  it 
has  ever,  in  this  disease,  shown  negative  results. 

Media  Used  as  an  Aid  to  the  Isolation  of  the 
Bacillus  Typhosus.— Many  different  media  have  been 
devised  for  use  in  isolating  this  organism,  but  there  are 
only  four  which  have  stood  the  test  of  time,  and  which. 
in  the  liands  of  the  trained  bacteriologist,  are  admitted 
to  be  more  or  less  effective  in  isolatingthe  typhoid  bacilli. 
The  simplest  one  is  that  devised  bv  Hiss.  For  complet- 
ing the  differentiation,  however.  Hiss  uses  two  different 
media.  His  first  step  is  to  plate  out  some  of  the  sus- 
pected material  in  a  medium  the  composition  of  which 
is  as  follows: 

Hiss*  Plating  Medium. 

Om. 
Agar 15. 

Gelatin    15. 

Liebig's  extract 5. 

Hodium  chloride 5. 

Dextrose 10. 

Distilled  water 1,000. 

The  agar  is  first  melted  and  then  the  rest  of  the  ingre- 
dients are  added.  After  the  mixture  has  boiled  for  a  few 
minutes,  it  is  allowed  to  cool  and  is  cleared  with  the 
white  of  two  eggs.  Then  it  should  be  boiled  again  and 
filtered  through  a  thin  layer  of  absorbent  cotton.  Before 
filtering  see  that  the  total  amount  of  fluid  is  1,000  c.c. ; 
and,  if  it  be  found  to  be  less  than  this  amount,  add 
enough  hot  distilled  water  to  bring  it  up  to  that  point. 

I  £ive  found  that  this  is  one  of  the  most  important 
points  in  making  up  this  plating  medium.  No  acid  or 
alkali  need  be  added  to  the  mixture. 

In  this  plating  medium  the  typhoid  colonies  form 
thready  growths,  while  the  colon  colonies  are  round  with 
smooth  ^ges.  The  colonies  showing  threads  are  fished 
out  and  plated  in  Hiss'  tube  medium,  which  is  composed 
as  follows : 

Hiss*  Tube  Medium. 

Gnu 
Agar 5. 

Gelatin 80. 

Liebig's  extract 6. 

Sodium  chloride 5. 

Dextrose 10. 

Distilled  water 1,000. 

This  medium  differs  from  the  first,  as  will  be  observed, 
in  having  10  gm.  less  of  agar  and  65  gm.  more  of  gelatin. 
The  mixture  is  also  cleared  with  the  white  of  two  eggs 
and  is  corrected  to  1.5  acid,  phenolphthalein  being  the 
indicator. 

In  this  tube  medium  the  Bacillus  typhosus  clouds  it 
throughout  in  twenty-four  hours.  B.  coli  generally 
shows  growth  and  gas  formation  only  along  the  line  of 
puncture.  This  medium  has  given  us  many  excellent 
results,  and  I  prefer  it  to  all  the  others. 

EUner*s  Method  {after  P«rA:).— Ist.  Grate  0.5  kgm.  of 
small  potates  to  a  tine  pulp  and  add  one  litre  of  cold 
water ;  let  it  stand  over  night  in  a  cool  place. 

2d.  Wash  thoroughly  and  strain  through  a  fine  cloth. 
This  must  be  done  while  the  mixture  is  cold. 

8d.  Boil  the  filtrates  and  filter  again. 

4th.  Add  ten  per  cent,  of  gelatin  and  boil  until  it  is 
dissolved. 

5th.  Test  the  acidity  and  have  it  so  that  8  c.c.  of  a 
decinormal  sodium-hydrate  solution  will  neutralize  10 
c.c.  of  the  medium,  phenolphthalein  being  the  indicator. 

6th.  Boil  and  clear  with  egg. 

7th.  Filter  through  cotton  and  then  through  paper. 

dth.  To  the  filtrate  add  one  per  cent,  of  potassium 
iodide.  (Use  a  solution  so  made  that  1  c.c.  shall  contain 
1  gm.  of  the  salt.) 

9th.  Decant  into  tubes  and  sterilize. 

The  incubator  for  this  medium  must  be  kept  at  from 
22*  to  W  C. 


The  plates  must  be  thoroughly  cooled  before  placing 
in  the  incubator,  as  otherwise  the  difference  between  B. 
typhosus  and  B.  coli  would  not  be  observed. 

The  colon  colonies  are  the  first  to  develop.  They  are 
rough  and  granular,  and  have  a  greenish-brown  color; 
later,  the  tjrphoid  colonies  develop  and  are  small,  white, 
and  gleammg,  and  can  best  be  described  as  being  dew- 
drop-like  in  appearance,  although  occasionally  somewhat 
granular.  This  is  apt  to  cause  some  confusion  in  the 
mind  of  the  beginner,  but  one  who  is  familiar  with  the 
use  of  this  medium  is  very  little  likely  to  mi^e  a  mistake. 
The  potassium  iodide  prevents  nearly  all  other  organisnis 
from  developing  in  this  medium. 

This  plating  medium,  used  in  conjunction  yrith  Wm' 
tube  medium,  gives  us  a  very  satisfactory  differentiai 
method. 

The  Capaldi  plating  medium  and  that  formulated  by 
von  Dri^lski  and  Conradi  have  in  mv  hands  furnished 
such  variable  results  that  I  scarcelv  think  it  necessary  to 
describe  them  here.  The  latter  va  a  very  complicat«i 
medium,  by  no  means  easy  to  prepare. 

DistrHmtion  of  the  BacOli  Outside  the  Body.—The  Ba- 
cillus typhosus  may  remain  in  contaminated  soil  for  from 
two  to  three  months,  and  in  water  for  nearly  the  same 
length  of  time.  On  the  other  hand,  if  either  the  soil  or 
the  water  contains  enough  organic  matter  for  the  support 
of  the  organism,  it  may  remain  there  indefinitely. 

The  past  few  years  have  witnessed  no  change  in  our 
ideas  regarding  the  transmission  of  typhoid  fever.  In 
fact,  the  theories  of  that  time  have  merely  been  strength- 
ened, and  all  are  now  agreed  that  in  the  vast  maiority 
of  cases  it  is  through  the  alimentary  tract  that  the  infec- 
tion gains  entrance  to  our  svstem.  In  a  few  rare  in- 
stances it  is  believed  that  the  infection  has  been  brought 
about  by  the  inhalation  of  the  Bacillus  typhosus  into  the 
lungs. 

There  still  remain  to  be  considered  the  different  methods 
by  which  this  organism  can  gain  entrance  to  the  intes- 
tines. First,  we  may  have  a  direct  infection,  that  is, 
from  a  person  suffering  from  the  disease  to  one  who  Las 
come  in  contact  with  the  patient.  When  infection  oc- 
curs in  this  manner  some  infected  material  must  pass, 
through  carelessness,  to  the  alimentary  canal  of  the  in- 
dividual contracting  the  disease ;  for,  if  perfect  cleanliness 
and  caution  are  observed,  this  form  of  infection  need 
never  occur. 

Unless  the  excreta  of  the  patient  be  thoroughly  disin- 
fected they  w^ill  pollute  the  soil,  and  the  infective  organ- 
isms which  they  contain  will  remain  quiescent  until  they 
are  washed  into  some  water  supply,  from  which  they 
gain  entrance  into  some  other  human  bein^.  This  may 
happen  in  any  of  the  following  ways:  directly,  as  in 
drinking  water  or  in  ice.  or  in  milk  to  which  contami- 
nated water  has  been  added,  either  for  purposes  of  dilu- 
tion or  in  clcan.sing  the  receptacle.  In  milk  the  bacilli 
will  multiply  rapidly,  unless  the  milk  be  kept  constantly 
iced.  If  there  be  a  large  source  of  pollution,  from  which 
the  polluted  material  dniins  into  a  river  or  creek,  the  sub- 
merged banks  of  which  are  used  for  the  fattening  of  oys- 
ters, these  will  take  in  the  bacilli  and  will  furnish  them, 
if  decomposition  should  begin  to  develop  in  the  host,  with 
a  soil  most  favorable  for  their  rapid  multiplication.  It  is 
under  these  circumstances  that  oysters  may  serve  as  the 
source  of  typhoid  infection  among  those  who  eat  them  in 
an  uncooked  state.  (At  some  later  date  the  author  pro- 
poses to  publish  the  experiments  which  he  has  made  in 
this  special  field.) 

If  the  excreta  be  thrown  into  sinks  and  privies  where 
flies  congregate  in  large  numbers,  these  insects  will  trans- 
fer the  infected  material  to  the  house— t.c.  they  will  de- 
posit it  upon  any  fowl,  cooked  or  uncooked,  to  which 
they  may  gain  access.  This  is  probably  a  frequent 
mode  of  spreading  typhoid  infection  among  the  different 
members  of  a  family  after  one  of  their  number  has  been 
taken  ill  with  the  disease.  Nothing  short  of  the  most 
thorough  disinfection  will  prevent  such  a  spreading  of 
typhoid  fever. 

l^w  vegetables  may  serve  as  carriers  of  the  disease 
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tiation  the  Wolffian  body  in  part  undergoes  degeneration 
and  in  part  jxersists  in  the  form  of  certain  rudimentary 
organs,  as  already  mentioned.  In  the  male  the  MQllerian 
duct  degenerates,  in  the  female  only  rudiments  of  the 
Wolffian  duct  are  preserved.  Theoretically  it  is  easily 
seen  how  disturbances  of  this  normal  differentiation  of 
the  sexual  glands  and  ducts  might  arise,  but  the  actual 
occurrence  of  such  disturbances  remains  lo  be  demon- 
strated, although  pathological  findings  are  not  wanting 
to  prove  the  possibility  of  such. 

Teratomata  and  Dermoid  OysU. — ^The  teratomata  and 
dermoid  cysts  of  the  ovary  and  testis  are  believed  by  a 
number  of  writers  to  arise  from  the  Wolffian  body  and 
duct.  Sandier  in  particular  has  defended  this  view. 
He  holds  that  in  the  development  of  the  retroperitoneal 
dermoid  cysts  and  the  retrorectal  tumors  the  Wolffian 
body,  the  Wolffian  duct,  and  the  caudal  intestine  play 
the  important  rdle.  The  ovarian  dermoids,  he  believes, 
contain  only  ectodermal  and  mesodermal  products,  and 
these  arise  as  tlie  result  of  the  displacement  of  ectoder- 
mal and  mesodermal  tissues  in  the  formation  of  the  Wolf- 
fian duct  and  Wolffian  body.  Regarding  the  duct  as  of 
ectodermal  origin,  and  holding  the  view  that  the  Wolf- 
fian body  arises  from  the  duct,  he  therefore  regards  the 
derivatives  of  the  Wolffian  bodv  as  ectodermal.  While 
Bandler's  views  are  not  generally  accepted  (see  Terato- 
ma),  Wilms  regards  the  simple  dermoid  cysts  of  the 
retroperitoneal  region  and  of  the  broad  ligament,  and 
also  the  mixed  tumors  of  the  cervix  and  vagina,  as  due 
to  a  displacement  of  ectodermal  and  mesodermal  cells  by 
the  Wolffian  duct.  Von  Recklinghausen  found  in  one 
cyst  of  the  ovary  a  formation  which  he  regarded  as  re- 
sembling in  structure  the  Wolffian  body.  The  cysts 
which  arise  from  the  remains  of  the  Wolffian  body  and 
duct  found  in  the  broad  ligament,  uterine  wall  and  tubes, 
and  also  those  arising  in  the  cervix,  portio  vaginalis, 
vagina,  and  hymen  from  the  duct  of  Gftrtner  mayalso  be 
classed  with  the  teratomata.  Remains  of  the  Wolffian 
body  may  also  take  part  in  the  formation  of  the  mixed 
tumors  of  the  kidney.  If  the  view  that  adrenal  tissue  is 
also  derived  from  the  Wolffian  body  be  accepted  the 
tumors  (hypemephromata)  arising  in  the  kidney  and  else- 
where should  also  be  classed  as  teratomata  derived  from 
the  Wolffian  body. 

Tumors  Dtritedfram  Wolffian  Body  Be»t9. — During  the 
last  decade  much  has  been  written  upon  the  origin  of  the 
adenocystomata  and  adeuomyomata  of  the  ovary,  broad 
ligament,  tube,  uterine  wall,  cervix,  and  vagina.  These 
tumors  play  a  rOle  of  great  clinical  importance  in  gynee- 
cological  pathology,  and  in  recent  years  much  attention 
has  been  paid  to  their  histogenesis  and  etiology.  As  a 
result  of  the  discussion  concerning  the  histogenesis  of 
these  tumors  the  writers  upon  this  subject  may  be  divided 
into  two  schools:  the  one  affirming  the  origin  of  these 
growths  from  remains  of  the  Wolffian  body,  the  other 
holding  tliat  thev  arise  from  misplaced  epithelium  of 
Mtkllers  duct  oome  writers  have  compromised,  in  so 
far  as  the  adenocystomata  and  adeuomyomata  of  the  ute- 
rine wall  are  concerned,  by  the  hypothesis  that  thev  arise 
from  a  combination  of  remains  of  the  Wolffian  body  and 
the  MQllerian  duct.  The  majority  of  writers, 
however,  agree  with  von  Recklinghausen,  who 
holds  that  the  adenomyomata  of  tlie  uterine 
wall  may  be  divided  into  two  groups:  those 
arising  in  the  peripheral  layers  of  the  myome- 
trium and  tliose  arising  centrally  or  presenting 
themselves  as  submucosal  tumors,  the  latter 
being  characterized  bv  the  fact  that  the  ade- 
nomatous portions  unite  to  form  ducts  which 
empty  into  the  uterine  cavity.  The  possibility 
of  the  second  ^oup  arising  from  the  MQller- 
ian duct  is  admitted.  According  to  Neumann 
the  intramural  and  subserous  adenocystomata 
of  the  uterus  and  tubes  arise  most  probably  from  embryo- 
nal remains  of  the  Wolffian  body  in  connection  with 
remains  of  MQller's  duct  or  from  a  combination  of  the 
two.  The  pathological  glands  and  cyst  formations 
found  in  the  ovary  arise  from  the  epoOphoral  portion  of 


the  Wolffian  body  and  correspond  to  the  medullary 
cords.  The  tumors  of  the  tubes  are  of  pure  paroOphoral 
origin.  The  structural  resemblances  existing  between 
the  adenomyomata  of  the  ovary,  tubes,  broad  ligament, 
inguinal  region,  round  ligament,  and  cervix,  make  it 
very  probable  IJiat  all  of  these  are  derived  from  the 
Wolffian  body,  and  they  may  therefore  lie  classed  as  mes- 
onephric  adenomyomata.  The  various  arguments  ad- 
vanced in  support  of  this  view  may  be  found  in  the 
literature  cited  below. 

The  adenosarcomata  of  the  kidney  have  also  been  ex- 
plained as  arising  from  inclusions  of  portions  of  the 
Wolffian  body.  A  similar  origin  has  been  ascribed  to  the 
adenosarcomata,  adenomata,  and  adenocystomata  of  the 
testis  and  epididymis.  Some  writera  have  described 
glandular  structures  included  within  pelvic  lymph 
glands,  and  have  explained  such  inclusions  as  remains  of 
the  Wolffian  body  or  duct.  From  such  inclusions  ade- 
nomata, cystadenomata,  and  carcinomata  might  arise. 

To  Aichel  belongs  the  credit  of  demonstrating  that 
adrenal  tissue  (cortex)  is  found  in  the  closest  relations 
with  derivatives  of  the  Wolffian  body  (epoOphoron. 
paroophoron,  epididymis,  paradidymis,  broad  ligament, 
etc.).  From  such  accessory  adrenal  tissue  (classed  by 
Aichel  as  adrenals  of  Marchand)  tumors  similar  to  those 
arising  from  the  adrenals  themselves  may  come.  Pick 
has  reported  the  occurrence  of  a  hypernephroma  of  the 
ovary,  and  a  number  of  other  writere  have  found  adrenal 
tissue  associated  with  adenomyomata.  If  the  adrenals  of 
Marchand  are  derived  from  the  Wolffian  body,  as  accord- 
ing to  Aichel,  such  hypemephromata  must  be  regarded 
as  mesonephric.  Aldred  Bcott  Warthin. 

LiTVIULTVRX. 

Bandler:  Arcb.  f.  Gyn.,  Bd.  61, 1900. 
Landau  and  Pick :  Arch.  f.  Oyn.,  Bd.  64, 1901. 
Neumann :  Arcb.  f .  Gyn.,  Bd.  68, 1890. 
Pick :  Arch.  1.  Gvn.,  Bd.  57, 1896:  Ibid.,  Bd.  64, 1901. 
Vaasmer :  Arcb.  f.  Gyn.,  Bd.  64, 1901. 
Von  Babo :  Arcb.  f.  Gyn.,  Bd.  61, 1900. 

Von  Recklingbausen :  Die  Adenomyome  und  Cystadenome  der  Uterus- 
nnd  Tubenwandung  etc.,  Berlin,  1896. 

WORMIAN  BONES,  AND  FONT  AN  ELS.- Wormian 
bones  are  small  bones  varying  in  diameter  from  1  or  2 
mm.  to  more  than  20  mm.  They  are  to  be  found  ordi- 
narily at  the  angles  of  the  sutures  of  the  cranium,  and 
particularly  in  the  lambdoid  sutures  (Fig.  6248).  They 
take  the  name  of  Wormian  bones  from  Glaus  Wormius, 
a  physician  of  Copenhagen,  who  first  gave  a  detailed 
description  of  them,  though  an  account  of  them  had  been 
given  before  by  Goethes. 

The  Wormian  bones  are  regarded  bv  some  writers  as 
evidence  of  retarded  ossification,  while  by  others  they 
are  considered  to  indicate  excessive  ossification.  Doubt- 
less both  theories  are  true.  In  some  instances  the  usual 
centres  of  ossification  do  not  go  on  to  the  full  develop- 
ment, and  the  coalescence  which  occurs  in  the  formation 
of  a  perfect  bone  fails  to  take  place ;  this  is  probably 
what  happens  in  the  case  of  the  largest  Wormian  bones, 
which  are  found  in  the  fontanels. 

According  to  Meckel,  isolated  osseous  germs  develop 


Fio.  6247.— Wormian  Bones.    (After  Broca.) 

at  the  circumference  of  the  occipital  bone  and  unite  them- 
selves with  it.  Sometimes,  though  rarely,  thicker  ones 
develop  about  the  articular  regions.  When  there  is  an  ar- 
rest of  evolution  of  one  or  more  of  these  inferior  centres. 
Wormian  bones  are  formed.    €k)sse,  "^ho  considers  Wor- 
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single  month  free  from  officially  recorded  cases  of  yel- 
low fever.** 

The  following  tables  are  from  the  **  Preliminary  Report 
of  the  Havana  Yellow-fever  Commission  " : 

MoNTHLT  Maximum  ajcd  mikimitm  Bkaths  bt  Tkllow  Fxvkr  in 
Havana  Odring  ths  Ten  Years  1870-79. 


Monttii. 


FBbruaiy 
March  .. 
April  .... 

May 

Jnne 


Mlnl- 

Maxi- 

mam. 

mum. 

6 

82 

4 

24 

4 

82 

4 

87 

18 

ins 

66 

srs 

Months. 

Mini- 
mum. 

July 

68 
70 
36 
28 
5 
9 

AlX^l^t       --    T         -    ..T« 

September 

October 

November 

December 

Maxi- 
mum. 

675 
416 
284 
185 
150 
82 


In  no  one  of  the  ten  years  1870-79  have  there  ever  been 
fewer  deaths  than  in  the  first,  nor  more  than  in  the  sec- 
ond, column,  and  the  total  deaths  by  yellow  fever  for 
each  year  were  as  follows: 

Total  Deaths  by  Yellow  Fever  in  Havana. 


InlSTO 6B5 

inian 901 

lnl878 615 

In  1878 1J844 

In  1874 1,425 


In  1875 1,001 

In  1876 1,619 

Inl8n 1^4 

In  1878 t569 

In  1879,  to  Oct.  1st. .  1,368 


The  disease  continued  to  prevail  in  Havana  up  to  the 
time  of  the  occupation  of  that  city  by  the  Unitea  States 
troops  in  1898.  According  to  Colonel  Qorgas  the  mor- 
tality during  the  month  of  October  between  the  years 
1889  and  1899  ranged  from  25  in  1899  to  240  in  1896 
(average  for  ten  years  66.27).  After  the  demonstration 
by  Major  Reed  and  his  associates  (1900)  that  yellow  fever 
is  trapsmitted  through  the  agency  of  mosouitoes,  Colonel 
Gorgas  (then  Major  Oorgas,  surgeon  U.S.A.)  inaugu- 
rated his  successful  campaign  against  infected  mosqui- 
toes, and  in  November,  1901,  was  able  to  report  that: 
*^  Durinff  the  month  we  have  had  no  cases  and  no  deaths 
from  yellow  fever.  Last  year,  1900,  we  had  during  this 
month  214  cases  and  54  deaths.  This  year  the  last  case 
occurred  on  September  28th,  that  is,  we  have  gone  over 
two  months  without  a  single  case  or  death  belonging  to 
Havana.**  This  record  has  been  continued  since,  and  the 
city  of  Havana  has  ceased  to  be  one  of  the  endemic  fod 
of  the  disease  under  consideration. 

The  board  for  the  study  of  yellow  fever  in  the  island 
of  Cuba  was  appointed  upon  my  recommendation  and 
received  its  instructions  from  me.  It  was  constituted  as 
follows:  Major  Walter  Reed,  surgeon  U.S.A.,  Dr.  James 
Carroll,  contract  surgeon  U.S.  A.  (now  assistant  surgeon 
U.S.A.),  Dr.  A.  Agramonte,  contract  surgeon  U.S.  A.,  and 
Dr.  Jesse  W.  Lazear,  contract  surgeon  U.S.A.  The 
demonstration  that  yellow  fever  is  transmitted  by  in- 
fected mosquitoes  was  made  during  the  summer  of  1900 
and  announced  in  a  **  Preliminary  Note  "  read  at  the  meet- 
ing of  the  American  Public  Health  Association,  October 
22d,  1900.  The  conclusions  of  tliis  board  have  been  fully 
confirmed  by  the  commission  sent  by  the  French  Govern- 
ment in  1901  to  investigate  yellow  fever  in  Rio  Janeiro. 
This  commission  found  that  the  blood  serum  of  yellow - 
fever  patients  is  virulent  up  to  the  third  day  of  the 
disease,  but  not  later.  The  virus  passes  with  the  serum 
through  a  Chamberlain  filter  (bougie  F).  This  is  in  ac- 
cord with  the  results  obtained  by  Major  Reed  and  his 
associates,  who  found  that  blood  serum  from  a  yellow- 
fever  patient,  obtained  during  the  first  three  days  of  the 
disease,  when  passed  through  a  Berkefcld  filter  still  con- 
tains the  specific  infectious  agent,  as  proved  by  success- 
ful inoculations  in  susceptible  individuals. 

These  results  are  in  accord  with  my  own  conclusions, 
reached  after  extended  investigations  made  in  Cuba,  in 
Brazil,  and  in  Mexico  (in  1878, 1887.  1888,  and  1889).  In 
my  final  report  I  say : 

**  The  specific  cause  of  yellow  fever  has  not  yet  been 
demonstrated. 

**It  is  demonstrated  that  micro-organisms  capable  of 


development  in  the  culture  media  usually  employed  by 
bacteriologists,  are  onlv  found  in  the  blood  and  tissues  of 
yellow-fever  cadavers  in  exceptional  cases,  when  cultures 
are  made  very  soon  after  death.'* 

The  inference  from  filtration  experiments  considered  in 
connection  with  the  fact  that  it  has  not  been  possible  to 
demonstrate  the  presence  of  a  specific  micro-organism  in 
the  virulent  blood  of  yellow-fever  patients  appears  to  be 
that  the  germ  of  yellow  fever  is  so  minute  as  to  be  ultra- 
microscopic. 

Yellow  fever  prevailed  almost  annually  in  some  of  the 
other  seaports  oi  the  island  of  Cuba  prior  to  the  American 
occupation  of  that  island,  especially  in  Matanzas,  Clen- 
fueffos,  Santiago  de  Cuba,  and  Manzanillo. 

Vera  Onu,  the  principal  seaport  on  the  gulf  coast  of 
Mexico,  is  also  the  principal  endemic  focus  of  vellow 
fever  upon  this  coast.  According  to  Hinemann,  the  first 
epidemic  occurred  in  1699,  a  year  in  which  yellow  fever 
was  widely  prevalent  in  the  West  Indies,  and  in  which 
it  prevailed  for  the  first  time  as  an  epidemic  in  the  city 
of  Philadelphia. 

The  following  table,  which  I  copy  from  a  paper  by  Dr. 
Zacarias  R.  Molina,  a  medical  ofl9cer  of  the  Mexican  armv 
who  has  for  a  number  of  years  been  on  duty  in  the  Mili- 
tary Hospital  at  Vera  Cruz,  shows  the  continued  preva- 
lence of  tiie  disease  in  that  city  during  a  period  of  nearly 
fifteen  years: 

Mortality  from  Yellow  Fever  in  the  City  oy  Vera  Cruz 
FROM  July,  1867,  to  Drcevber,  1881. 


Montlis. 

i 

1-^ 

7 

i 

•  • 

•-* 

i 

8 

3 

1-1 

2 

1 

T 

7 

•  • 

i 

•  • 

16 

1 

i 

2 

1 

January... 

28 

February  . 

6 

•  • 

•  • 

2 

•  • 

2 

2 

1 

1 

5 

4 

•  • 

22 

Marcli  .... 

7 

•  • 

1 

4 

•  ■ 

•  ■ 

4 

1 

•  • 

•  • 

2 

1 

20 

AprU 

31 

2 

6 

5 

3 

•  • 

11 

•  • 

•  • 

1 

1 

1 

20 

May 

42 

m   m 

10 

14 

1 

2 

20 

•  • 

4 

7 

1 

•  • 

94 

June 

16 

•    • 

113 

45 

10 

8 

08 

2 

7 

58 

1 

•  • 

233 

July 

8 

28 

1 

71 

53 

60 

11 

118 

4 

54 

114 

2 

1 

182 

AuitUBi  . . . 

29 

21 

li.. 

17 

89 

60 

24 

106 

7 

144 

110 

1 

8 

ao 

September 
October... 

36 

21 

■    • 

.  . 

10 

20 

74 

7 

41 

0 

164 

62 

8 

0 

22 

17 

9 

1 

3 

15 

11 

20 

12 

IS 

6 

77 

45 

■  • 

42 

25 

November 

11 

2 

2 

6 

2 

•  • 

10 

11 

2 

1 

50 

24 

•  • 

92 

18 

December. 

8 

3 

. . 

2 

4 

6 

7 

6 

•  • 

8 

27 

7 

«  • 

08 

4 

Totals. . . 

100 

1«» 

I 

10 

271 

210 

223 

79 

423 

34 

528 

444 

21 

249 

675 

There  is  no  evidene  of  continued  prevalence  at  other 
towns  upon  the  Mexican  Coast,  but  epidemics,  which 
have  usually  been  traced  to  importation  from  Vera  Cruz, 
have  occurred  at  Matainorca,  at  Tampieo,  at  Tuxpan,  at 
Campeche,  and  at  ManzaniUo. 

The  gulf  coast  of  South  America,  and  especially  the 
English  and  French  settlements  in  Ouiana,  have  been 
frequently  visited  by  epidemics  of  yellow  fever,  and  it  is 
probable  that  the  disease  is  endemic  at  one  or  more  points 
upon  this  coast.  Its  epidemic  prevalence  is  recorded  for 
the  following  years  at  Demerara :  1793-96,  1800,  1808, 
1818,  1819,  1820,  1831,  1825.  1827,  1828,  1881,  1887-89, 
1841-45,  1851-^,  1861-66  (Hirsch). 

In  Venezuela  the  disease  has  prevailed  at  the  capital, 
Caracas,  and  the  neighboring  seaport,  La  Quayra, 

In  Central  America  epidemics  have  occurred  at  all  of 
the  principal  seaports:  Panama,  Portobello,  Bdize,  IHea- 
ragua. 

Brazil. — The  Portuguese  author  El  bastiflo  da  Rocha 
Pitti  has  given  an  account,  in  his  **  History  of  Portu- 
guese America,"  published  in  Lisbon  in  the  year  1780,  of 
an  epidemic  malady  which  prevaile(l  in  Pemambuco  in 
the  year  1686,  which  very  probably  was  yellow  fever. 
This  author  says  (Book  VII.,  p.  427  et  seq.):  "  In  the  year 
1686,  commenced  in  Pemambuco  that  terrible  plague 
(contagious  disease,  Bicha)  which  must  be  attributed  to 
the  sins  of  the  population  of  these  provinces,  corrupted 
by  the  vices  into  which  they  were  enticed  by  the  wealth 
and  freedom  of  Brazil.  Many  causes  are  alleged,  the 
most  worthy  of  attention  being  the  arrival  of  some  bar- 
rels of  meat  which  returned  from  the  island  of  S&o 
Thome  (St.  Thomas).    These  were  opened  by  a  cooper, 
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who  shortly  afterward  fell  dead.  Soon  after  several  per- 
sons of  his  family,  to  whom  he  had  communicated  the 
disease,  also  died.  The  epidemic  spread  to  such  an  ex- 
tent amoDg  the  inhabitants  of  Recipe  (Pemambuco)  that 
the  mortality  exceeded  two  thousand,  which  was  very 
large  in  proportion  to  the  population.  Thence  the  dis- 
ease extended  to  Olinda  and  its  vicinity,  and  very  few 
were  the  persons  who  escaped  it,  such  were  its  virulence 
and  intensity.*'  The  account  given  by  the  historian  of 
the  clinical  features  of  this  pestilential  disease  is,  of 
course,  very  imperfect,  but  it  seems  to  Justify  the  belief 
that  the  disease  was  really  yellow  fever. 

The  highest  medical  authorities  in  Brazil  agree  that 
yellow  fever  was  not  endemic  in  the  principal  seaports 
of  the  empire  prior  to  the  year  1849,  when  it  was  intro- 
duced into  the  city  of  Bahia  by  the  North  American  brig 
Brassil,  which  sailed  from  New  Orleans,  where  yellow 
fever  was  prevailing,  and  touched  at  Havana.  Two  of 
the  crew  of  this  brig  died  of  yellow  fever  during  her 
voyage  from  the  latter  port  to  Bahia.  Soon  after  her  ar- 
rival the  disease  made  its  appearance  among  those  who 
had  communicated  with  the  ship,  and  later  on  other 
vessels  in  the  harbor.  The  first  case  occurred  a  few  days 
after  the  arrival  of  this  brig  (November  8d).  A  part  of 
her  cargo  is  said  to  have  consisted  of  little  iMurels  of  beef 
which  had  become  putrid.  From  Bahia  the  disease  was 
carried  to  Rio  Janeiro,  where  during  the  epidemic  season 
of  1850  it  caused  a  mortality  of  4,160. 

According  to  Professor  Barata,  of  the  Faculty  of  Medi- 
cine of  Rio  Janeiro,  yellow  fever  continued  to  prevail  in 
Brazil  until  the  year  1861,  when  it  disappeared  for  eight 
years,  to  reappear  in  1869-70,  as  the  result  of  a  fresh  im- 
portation. The  Italian  ship  OreoUa  del  Plata,  which  had 
touched  at  St.  lago,  where  yellow  fever  was  prevailing, 
is  named  as  the  vessel  which  introduced  the  disease  on 
this  occasion. 

The  mortality  from  the  disease  under  consideration  in 
the  city  of  Rio  from  the  time  of  its  introduction  in  1850 
to  the  year  1886,  is  shown  by  the  following  table : 


1S50 
1861 
1862 
1853 
1864 
1866 
1856 
1857 
1868 
1868 
1860 
1861 

isoe 

1863 
1864 
1865 
1806 
1867 
1868 


Mortality. 

...4.160 
...  476 
...1,948 
...  868 
...  21 
0 
0 
. . .  1,426 
...  800 
...  600 
. . .  1,249 
...     247 


12 
0 
0 
0 
0 
0 
0 


1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 

isn 

1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


Mortality. 
...  274 
...1,117 
8 
...  102 
...3,669 
...  829 
...  1,292 
. . .  8,817 
...  282 
. . .  1,174 
...  974 
. . .  1,433 
. . .  219 
...  96 
. . .  1,386 
...  618 
...  278 
. . .  1,397 


In  1856  yellow  fever  is  said,  by  Hirsch,  to  have  pre- 
vailed extensively  in  Brazil,  although  this  was  not  an 
epidemic  year  in  Rio  Janeiro.  The  following  year  it  ex- 
tended along  the  Amazon  far  into  the  Interior  of  the 
country.  The  years  of  greatest  epidemic  prevalence 
since  that  date  have  been  1869-60,  1863,  1869-70,  1872- 
78.  1876-77  (Hirsch). 

From  Brazilian  ports  the  disease  has  occasionally  been 
introduced  into  the  cities  at  the  mouth  of  the  Rio  de  la 
Plata,  and  has  there  caused  great  loss  of  life.  The  first 
epidemic  at  Montevideo  was  in  1857,  and  it  was  again 
introduced  into  this  city,  from  Pemambuco,  in  1872.  It 
prevailed  in  the  city  of  Buenos  Ayres  in  1858  and  in  1870. 

Yellow  fever  is  said  to  have  been  conveyed  to  the 
Pacific  coast  of  South  America  by  a  party  of  German 
emigrants,  who  landed  at  Callao,  Peru,  in  1854.  The 
disease  spread  from  this  port  to  the  capital,  and  in  the 
course  of  the  next  two  or  three  years  to  the  principal 
towns  upon  the  Peruvian  coast,  where  it  continued  to 
prevail  up  to  the  year  1869. 

Chili,  up  to  the  present  time,  has  remained  exempt 
from  the  disease  (Hirsch). 


Upon  the  West  Gaaet  of  Africa  the  headquarters  of 
yellow  fever  is  that  portion  of  the  coast  which  belongs 
to  the  province  of  Surra  Leone,  and  epidemics  at  other 
points  upon  the  African  coast  have  frequentlv  been 
traced  to  this  locality.  It  seems  very  doubtful,  how- 
ever, whether,  as  some  authors  suppose,  this  is  really  the 
original  source  of  the  disease.  The  French  authors 
Berenger-Feraud  and  Bourru  both  call  attention  to  the 
fact  that  we  have  no  account  of  the  disease  prior  to  the 
year  1778,  although  the  African  coast  was  discovered 
and  colonized  long  before  the  discovery  of  the  West  In- 
dies; and  that,  on  the  other  hand,  the  early  settlers  in 
these  islands  suffered  from  a  pestilential  malady  which 
very  probably  was  yellow  fever. 

At  8t.  Louie  (Senegal)  an  epidemic  occurred  in  1778, 
and  this  is  the  first  outbreak  of  the  disease  of  which  we 
have  any  reliable  information  in  this  portion  of  the 
world.  The  disease  in  this  instance  is  said  by  Schotte  to 
have  been  imported  from  Sierra  Leone,  where  epidemics 
are  recorded  to  have  occurred  during  the  past  century  in 
1816,  1823,  1825,  1829-80,  1887-89,  1845-47,  1859,  1868, 
1864,  1866-66,  1868,  1878  (?)  (Hirsch).  Frequent  epi- 
demies  have  also  occurred  at  Senegambia,  and  the  disease 
has  prevailed  upon  the  Gold  Coast  (1862,  1867,  1862),  the 
Congo  Coast  (1816,  1860,  1862,  1865),  at  the  Gape  Verde 
Islands  (\^46,  1862,  1868),  and  the  Canary  Islands  (1701, 
1771,  1810,  1846,  1862). 

In  Europe  the  ravages  of  yellow  fever  have  been  re- 
stricted mainly  to  the  Iberian  peninsula.  This  is  due,  no 
doubt,  to  the  frequent  intercourse  between  Spain  and 
Portugal  and  the  West  Indian  ports,  in  which  the  disease 
is  most  prevalent,  and  to  the  fact  that  the  summer  tem- 
perature of  these  countries  is  favorable  for  the  epidemic 
extension  of  the  disease ;  whereas  the  more  northern  por- 
tions of  Europe  are  practically  outside  of  the  yellow- 
fever  zone. 

The  firat  epidemic  in  Spain  occurred  In  the  year  1700, 
at  Cadiz.  This  city  also  suffered  in  1780-81,  1783-81 
1764,  1780,  1800,  1804,  1810.  1819-21.  The  epidemics  of 
1800.  1810.  and  1819  were  not  limited  to  the  city  of 
Cadiz,  but  the  disease  extended  to  the  interior  and 
caused  a  considerable  loss  of  life  in  the  provinces  of 
Granada  and  Andalusia,  and  also  in  some  of  the  towns  of 
Murcia  and  Catalonia— especially  in  Barcelona,  from 
which  citv  the  disease  was  conveyed  to  the  island  of 
Majorca  ciunng  the  last  epidemic.  No  widespread  epi- 
demic has  occurred  in  Spain  since  1821,  but  local  out- 
breaks, as  a  result  of  importation  from  the  West  Indies, 
have  occurred  in  Gibraltar  (1828),  Barcelona  (1870),  and 
Madrid  (1878). 

The  first  epidemic  at  Lithon  was  in  1728,  a  second  was 
inaugurated  in  1856,  and  during  the  following  year 
developed  into  a  devastating  scourge  which  extended  to 
the  towns  of  Belem,  Olivaes,  and  Almada. 

In  Italy  yellow  fever  has  only  once  effected  a  tem- 
porary lodgment — at  Leghorn,  in  1804,  into  which  city  it 
was  imported  from  Spain. 

Ships  with  yellow  fever  on  board  have  occasionally 
arrived  at  English  and  French  ports,  but  local  conditions 
have  apparently  not  been  favorable  to  an  extension  of  the 
disease,  except  to  a  limited  extent  at  Brest,  in  1856,  at 
St.  Nazairc,  in  1861,  and  at  Swansea  (Wales),  in  1864. 

BaJiama  Islands. — Yellow  fever  prevailed  as  an  epi- 
demic at  Nassau  in  1861,  1862.  1863.  and  in  1869. 

According  to  Hii'soh,  yellow  fever  prevailed,  to  a 
limited  extent,  at  Halifax  (latitude  44"  26),  in  1861,  and 
at  Quebec  (latitude  46"  60),  in  1805. 

Prevalence  op  Yellow  Fever  in  the  Unitkd 
States. — ^'ew  Hampshire. — Portsmouth  is  the  most 
uorthern  point  in  the  United  States  which  has  suffered  an 
epidemic  of  yellow  fever.  In  1798,  and  again  in  1802, 
during  which  year  the  disease  was  epidemic  in  New  York 
and  in  Philadelphia,  it  was  also  epidemic  in  this  city. 

Massachusetts. — In  1698  an  English  expedition  sailed 
from  Boston  for  the  purpose  of  taking  from  the  French 
the  island  of  Martinique.  The  expedition  failed  in  its 
object  and  returned  to  Boston  on  June  17th,  with  yellow 
fever  on  board  the  vessels  of  the  fleet.    Hutchinson,  in 
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his  **  History  of  Massachusetts  Bay/  says  the  mortality 
amoDg  the  sailors  bad  been  1,300,  out  of  a  total  strength 
of  a,  100,  and  that  out  of  the  same  number  of  soldiers  the 
loss  was  1,800.  He  states  that  the  disease  spread  from 
the  fleet  to  the  town,  and  that  man^  families  left  town 
and  resided  in  the  country  until  the  mfection  had  ceased. 
This  is  the  first  authentic  account  of  the  occurrence  of 
yellow  fever  within  the  present  limits  of  the  United 
States.  In  1796  the  disease  prevailed  to  a  limited  extent 
in  Boston  and  in  Newburyport  In  1798  it  prevailed  as 
an  epidemic  in  Boston,  where  the  mortality  was  200,  and, 
in  1809,  60  fatal  cases  occurred  in  the  same  city.  Some 
cases  also  occurred  in  the  years  1800,  1819,  and  1858. 

Hhode  Island, --The  city  of  Providence  was  several 
times  visited  by  yellow  fever  during  the  latter  part  of 
the  eighteenth  and  the  beginning  of  the  last  century 
—1794,  1796  (mortality  46),  1797  (mortality  46),  1800, 
1806.  The  disease  prevailed  at  Newport  in  1798,  and  at 
Bristol  in  1797. 

Gtmneeticut^The  disease  prevailed  at  New  London  in 
1796,  and  again  in  1798,  when  the  mortality  was  81. 
Hirsch  reconis  the  occurrence  of  the  disease  at  New 
Haven  in  1748,  1794,  and  1806;  at  Middletown  in  1820; 
at  Chatham  in  1796,  and  at  Hartford  in  1799. 

Ifew  York, — ^Epidemics  of  greater  or  less  extent  have 
occurred  in  New  York  City  and  its  immediate  vicinity  in 
1698,  1702,  1748  (mortality  217),  1746,  1762,  1791,  1794, 
1795  (mortality  780),  1798  (mortality  2,080),  1799  (mor- 
tality 76),  tm,  1801,  1808  (mortality  700).  1806  (mortal- 
ity 840),  1809,  1819,  1822  (mortality  280),  1848,  1858, 
1854, 1856, 1870  (mortality  49). 

JNeuf  Jersey.^Uinch  records  the  followinglocal  epi- 
demics: Bridgetown,  1798,  Chews,  1798,  Woodbury, 
1798.  Fterth  Amboy,  1811. 

P$n7igy(tania. — According  to  La  Roche  *^the  earliest 
onset  of  the  disease  occurred  in  1699,  when  Philadelphia, 
then  but  seventeen  years  of  age,  was  little  more  in  point 
of  extent  than  an  ordinary  country  town.  **  There  are  no 
medical  accounts  of  this  epidemic,  but  there  is  no  doubt 
as  to  the  nature  of  the  disease,  which  caused  a  mortality 
of  220  in  the  new  city,  estimated  to  have  contained  less 
than  four  thousand  inhabitants.  The  next  epidemic  in 
Philadelphia  occurred  in  1741,  when  the  mortality  was 
260.  Subseouent  epidemics  occurred  in  1747,  1762,  1798 
(mortality  4,041),  1794.  1797  (mortality  1,800),  1798  (mor- 
tality 8,600),  1799  (mortality  1,000),  1802  (mortality  807), 
1803  (mortality  196),  1805  (mortality  400),  1819,  1820 
(mortality  83),  1853  (mortality  128),  1870  (mortality  18). 

Iklaware,^ln  the  epidemic  of  1798  the  city  of  Wil- 
mington suffered  a  loss  of  260. 

Maryland. — Epidemics,  for  the  most  part  of  limited 
extent,  have  occurred  in  Baltimore  in  the  years  1788, 
1794.  1797.  1798,  1799,  1800, 1802,  1819,  1820.  1821,  1822, 
1868.  1876. 

Virginia. — At  Norfolk  epidemics  are  recorded  as  fol- 
lows: 1737,  1741,  1794,  1795,  1797,  1799.  1800  (mortality 
250),  1801,  1821,  1826,  1855  (mortality  1.807).  An  epi- 
demic occurred  at  Petersburg  in  1798,  and  at  Alexandria 
in  1808.  At  Portsmouth  the  disease  prevailed  in  1852, 
1854,  and  1855  (mortality  1.000). 

Ii(yrth  6'aro/»7ia.— Wilmington.  1796.  1800.  1821,  1862 
(mortality  446);  Newbem.  1799.  1864  (mortality  700); 
Beaufort,  1854.  1864  (mortality  68),  1871 ;  Washington, 
1800;  Smithville,  1662. 

South  Carolina, — The  first  epidemic,  of  which  we  have 
any  account,  in  Charleston,  occurred  in  1693;  from  this 
time  epidemics  have  been  numerous,  and  during  the  first 
half  of  the  present  century  the  pbysicians  of  Charleston 

fenerally  considered  the  'disease  endemic  in  that  city, 
'hat  it  was  not  seems  to  be  demonstrated  by  the  immu- 
nity enjoyed  since  1871,  an  immunity  which  is  probably 
due  to  the  diminished  commerce  with  infected  ports  in 
the  West  Indies,  and  to  a  more  eflScient  quarantine  ser- 
vice, since  the  fact  has  been  recognized  that  the  disease  is 
not  endemic. 

The  prevalence  of  yellow  fever  in  Charleston,  during 
the  past  century,  is  shown  in  the  following  table;  re- 
corded epidemics,  prior  to  the  year  1800.  are  as  follows: 


1698,  1699,  1700,  1703.  1728.  1782,  1734,  1789, 1746,  1748. 
1758,  1755,  1761,  1762,  1768,  1770,  1792,  1794,  1795. 1796. 
1797,  1798,  1799  (mortality  289).  An  epidemic  occurred 
among  the  troops  stationed  at  Hilton  Head  in  1862 ;  Port 
Royal,  1877  (mortaUty  26). 

Oeorffia.—At  Savannah  epidemics  are  recorded  in  the 
years  1800, 1807,  1808, 1817,  1819,  1820,  1827.  1852,  1863, 
1864  (mortality  580),  1858,  1876;  at  St.  Mary's  in  1808 
(mortality  84).  and  in  1854;  at  Augusta  in  1889  and  1854; 
at  Bainbridge  in  1878;  Brunswick,  1876,  1898. 

MORTALITT   FBOM    YELLOW    FKTSR   IN  GHARLKSTON.    8.  0.,  PSNSA- 

COLA,  FLA.,  Mobile,  Ala..  New  Orleans,  La.,  and  Galveston, 
Texas,  During  the  Past  gentdrt. 
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Florida.— The  principal  seaport,  Pensacola,  has  suffered 
frequent  epidemics  of  yellow  fever.  Those  which  oc- 
curred dunng  the  past  century  are  included  in  the  table 
given  above.  Two  epidemics  are  recorded  as  having  oc- 
curred prior  to  the  year  1800—1764  and  1766.  At  St. 
Augustine  epidemics  occurred  in  1807,  1821, 1888,  1889, 
and  1841 ;  at  Key  West  in  1828,  1829,  1841,  1862,  1867, 
1875,  1878. 1887.  1899;  at  Jacksonville  in  1857,  1877,  and 
1888;  at  Fernandina  in  1877  (mortality  498);  at  Tampa 
in  1889,  ia53.  1871,  1887,  1888;  at  Miami,  1899. 

Alabama. — The  recorded  epidemics  in  Mobile,  prior  to 
the  year  1800,  were  in  1705,  1765,  and  1766:  subsequent 
epidemics  are  included  in  the  table.  Montgomery,  1858 
(mortality  35),  1854  (mortality  45),  1855  (mortality  80), 
1878  (mortality  102);  Selma,  1853  (mortality  82);  Flor- 
ence, 1878. 

Mimwippi. — The  town  of  Biloxi,  on  the  gulf,  has  suf- 
fered from  epidemics  as  follows:  1702,  1889,  1847,  1853, 
1858,  1878,  1884.  1897;  Pascagoula,  1847,  1858,  1875, 
1878;  Port  Gibson,  1878;  Shieldsborough.  1820,  1829, 
1889;  Port  Adams,  1889,  1858;  Grand  Gulf,  1858;  Nat- 
chez, on  the  Mississippi  River,  1817,  1819  (mortality  180). 
1828  (mortality  312),  1825  (mortality  150),  1827,  1829 
(mortality  90).  1887  (mortality  280),  1839  (mortality  235), 
1848,  1858, 1855,  1858;  Vicksburg,  1889, 1841, 1847.  1858, 
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1855,  1858.  J871,  1878,  1878  (mortality  872):  Jackson. 
1853, 1854. 1878  (mortality  86),  1898;  Holly  Springs.  1878 
(mortality  309);  Green  vifle,  1878  (mortality  301);  Grena- 
da. 1878  (mortality  326);  Canton,  1878  (mortality  180). 
Our  record  does  not  include  numerous  smaller  places 
which  suffered  during  the  epidemic  of  1878,  Ocean 
Springs,  1897.  Edwards,  1897. 

Louinana. — The  first  recorded  epidemic  in  New  Or- 
leans was  in  the  year  1769;  other  outbreaks  prior  to 
the  last  century  were  in  1791,  1798,  1794,  1795,  1796, 
1797,  1799.  The  prevalence  of  the  disease  in  this  city 
subsequent  to  the  year  1800  is  given  in  the  table.  Baton 
Rouge,  1817.  1819,  1822,  1827,  1829,  1887,  1843.  1847. 
1853,  1858,  1878  (mortality  193),  1898,  1899;  Opelousas. 
1837,  1839,  1842.  1853;  St.  Francisville,  1811,  1817,  1819, 
1823,  1827.  1829.  1839.  1843.  1846,  1848.  1853 ;  Shreve- 
port,  1853, 1873  (mortality  759) ;  Port  Hudson,  1839, 1841. 
1843.  1853,  1878;  Thibodeaux,  1846,  1853,  1854,  1878; 
Washington,  1837,  1839,  1852,  1863,  1854,  1867;  Morgan 
City,  1878  (mortality  109).  Numerous  smaller  places 
during  the  epidemics  of  1873  and  of  1878;  Franklin, 
1898,  Alexandria,  1898. 

Texas. — The  epidemics  at  Galveston  are  included  in 
our  table.  Houston.  1839.  1844,  1847,  1848,  1853,  1854, 
1858,  1859.  1864.  1867.  1870;  Huntsville,  1867  (mortality 
180);  Hempstead,  1867  (mortality  151);  Indianola,  1852, 
1853,  1858,  1859.  1862.  1867  (mortality  80);  La  Grange. 
1867  (mortality  200);  Matagorda,  1862  (mortality  120); 
Navazota,  1867  (mortality  154);  Rio  Grande  City,  1867 
(mortality  150) ;  Victoria,  1867  (mortality  200);  Brenham, 
1867  (mortality  120);  Calvert,  1867  (mortality  250); 
Chapel  Hill,  1867  (mortality  123);  Columbia.  1867  (mor- 
tality 132);  Brownsville,  1858,  1858,  1862,  1882;  Laredo, 
1908. 

Tennessee.— Memphis,  1828.  1853,  1855,  1867,  1878 
(mortality  1,244),  1878  (mortality  5,000),  1879  (mortality 
485);  Chattanooga,  1878  (mortality  185);  Brownsville, 
1878  (mortality  212);  numerous  smaller  towns  in  1878. 

Arkansas.—Columbm,  1853;  Fort  Smith,  1823.  Little 
Rock,  1873,  Napoleon,  1853. 

Kentucky. — Bowling  Green.  1878;  Hickman,  1878 
(mortality  153);  Louisville,  1878  (mortality  64). 

OAu?.— Cincinnati.  1871.  1873,  1878  (mortality  17); 
Gallipolis,  1796,  1878  (mortality  18). 

lUimns.—C&iro,  1873  (mortality  17),  1878  (mortality 
51). 

Missouj-i.St.  Louis,  1854,  1855,  1878  (mortality  16); 
New  Design,  1797  (mortality  57). 

Oreat  Epidemics  in  the  United  States.  1793. — The  city 
of  Philadelphia,  after  enjoying  an  inmmnity  from  yellow 
fever  for  thirty-one  years,  suffered  in  1793  a  devastating 
epidemic.  This  epidemic,  no  doubt,  resulted  from  im- 
portation, although  a  clear  history  of  its  introduction 
was  not  made  out  at  the  time,  and  the  leading  physicians 
of  the  city  were  inclined  to  attribute  it  to  local  origin,  as 
a  result  of  unsanitary  conditions  in  connection  with  an 
unusually  high  temperature.  La  Roche  says :  "  Dr.  Rush 
and  others  laid  great  stress  on  a  quantity  of  damaged 
coffee  which  was  exposed,  during  the  latter  part  of  July, 
in  a  place  (on  a  wharf  and  in  the  adjoining  dock)  and 
under  circumstances  which  favored  decomposition.  Its 
smell  was  highly  putrid  and  offensive,  insomuch  that  the 
inhabitants  of  the  houses  in  Water  and  Front  streets, 
who  were  near  to  it,  were  obliged  in  the  hottest  weather 
to  exclude  it  by  shutting  the  doors  and  windows.  Even 
persons  who  only  walked  along  those  streets  complained 
of  intolerable  fetor,  which,  upon  inquiry,  was  constantly 
traced  to  the  putrid  coffee." 

As  usual,  the  early  cases  were  not  recognized  as  yel- 
low fever.  Dr.  Rush  says:  "The  report  of  a  malignant 
and  fatal  fever  being  in  town  spread  in  every  direction, 
but  it  did  not  gain  universal  credit.  Some  of  those 
physicians  who  had  not  seen  patients  in  it  denied  that 
any  such  fever  existed,  and  asserted  (though  its  mortal- 
ity was  not  denied)  that  it  was  nothing  but  the  common 
annual  remittent  of  the  city.  Many  of  the  citizens 
joined  the  physicians  in  endeavoring  to  discredit  the  ac- 
count I  had  given  of  this  fever,  and,  for  a  while,  it  was 


treated  with  ridicule  or  contempt.  Indignation  in  some 
instances  was  exerted  against  me. "  History  has  repeated 
itself,  in  this  particular,  many  times  in  subsequent  epi- 
demics. The  early  cases,  even  in  cities  like  New  Or 
leans,  where  the  physicians  are  well  acquainted  with  the 
disease,  are  frequently  called  by  some  other  name— 
"bilious  fever,"  "pernicious  fever,"  "malarial  fever." 
etc. — and  the  physician  who  first  ventures  to  name  the 
prevailing  disease  "yellow  fever"  is  treated  with  ridicule 
or  with  indignation. 

It  was  not  until  the  middle  of  August  that  a  rapid  suc- 
cession of  fatal  cases  convinced  the  physicians  of  the 
city  that  the  fatal  West  Indian  pestilence  was  again  pres- 
ent in  Philadelphia. 

The  presence  of  the  disease  was  officially  recognized 
on  the  22d  of  August,  when  the  mayor  of  the  city  gave 
orders  for  the  cleaning  of  streets  and  general  purification 
of  the  city.  The  disease  continued  to  extend  until  early 
in  October,  when  it  reached  its  height.  It  did  not  cease 
entirely  until  about  the  8th  of  November.  During  this 
short  season  of  prevalence  it  caused  an  enormous  mortal- 
ity, distributed  as  follows:  "August,  825;  September, 
1,442;  October,  1,976;  November,  118"  (La  Roche). 

The  population  of  the  city  at  this  time  is  estimated  to 
have  been  a  little  more  than  40,000,  which  gives  a  mor- 
tality of  ten  per  cent,  of  the  total  population  (total  mor- 
tality 4,040).  As  more  than  12,000  of  the  inhabitants 
fled  from  the  city,  the  proportion  of  those  who  were  at- 
tacked is  very  great.  La  Roche  estimates  the  total  num- 
ber of  cases  at  11,000. 

1797.— The  epidemic  of  this  year  in  the  city  of  Phila- 
delphia was  less  extended  and  less  fatal.  The  whole 
number  of  deaths  is  estimated  to  have  been  about  1.300. 
The  disease,  as  usual,  commenced  in  the  vicinity  of  the 
wharves  (about  the  end  of  July).  Unsanitary  conditions, 
described  b^  phvsicians  who  were  witnesses  of  the  epi- 
demic, furnished  the  favorable  local  nidus  for  the  exotic 
ferm.  which,  according  to  a  report  of  the  College  of 
hysicians  of  Philadelphia  made  in  response  to  a  request 
from  the  governor,  was  imported  by  two  vessels,  one 
from  Havana  and  the  other  from  Port  au  Prince.  In  this 
report  the  College  of  Physicians,  contrary  to  the  prevail- 
ing popular  opinion  and  that  of  many  prominent  physi- 
cians, took  the  ground  that  the  unsanitary  local  con- 
ditions were  simply  secondary  or  accessory  causes,  and 
recommended  "a  more  stringent  system  of  quarantine 
regulations,  as  the  most  effectual  means  of  preventing 
the  recurrence  of  the  disease  "  (La  Roche). 

1798. --The  epidemic  of  1797  was  followed  the  next 
year  by  a  still  greater  one,  which  was  not  confined  to  the 
city  of  Philadelphia  alone.  The  disease  prevailed  also 
in  Boston  (mortality  200),  in  Portsmouth.  N.  H.  (mortal- 
ity 100).  in  Newport,  R.  I.  (mortality  2).  in  New  Lon- 
don, Conn,  (mortality  81),  in  New  York  (mortality  2,080), 
in  Wilmington,  Del.  (mortality  250),  and  in  Charleston. 
8.  C.  The  mortality  in  Philadelphia  was  3,645.  distrib- 
uted as  follows:  August,  626;  September.  2.004;  Octo- 
ber, 948;  November  (from  the  1st  to  the  6th).  72.  The 
mortality,  in  proportion  to  the  number  of  cases.  In  the 
city  of  Philadelphia,  was  enormous,  being,  according  to 
La  Roche,  about  as  1  to  1.27  of  those  attacked,  or  nearly 
eighty  per  cent.  This  is  accounted  for  partly  by  the  fact 
that  the  better  classes  of  the  community  left  the  city  as 
soon  as  possible  after  the  outbreak  of  the  disease,  and 
the  cases  which  occurred  were  consequently  among  the 
poorer  classes,  who  inhabited  the  worst  portions  of  the 
city.  The  prevailing  ideas  as  to  the  treatment  of  fevers 
by  depleting  measures,  were  doubtless  responsible  to 
some  extent  for  the  excessive  mortality.  "The  College 
of  Physicians,  faithful  to  the  theory  so  long  entertained 
by  it  in  relation  to  the  cause  of  the  disease,  aasigned  to 
the  epidemic  this  year,  as  it  had  done  to  those  of  preced- 
ing seasons,  a  foreign  origin  "  (I^a  Roche). 

1802. — An  epidemic  of  smaller  proportions  prevailed 
in  the  year  1802,  causing  a  mortality  in  Boston  of  60.  in 
Philadelphia  of  307,  in  Wilmington  of  86,  in  Charleston 
of  96.  The  disease  also  prevailed  "  extensively  "  in  Bal- 
timore, but  no  record  of  mortality  is  given.     The  prevs 
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Icnce  of  the  disease  at  the  seaports  mentioned,  especially 
before  the  time  of  railroad  communication,  is  not  to  be 
ascribed  to  an  extension  from  one  to  the  others,  or  to  **  an 
epidemic  constitution  of  the  atmosphere  " ;  but  it  doubt- 
less  occurred,  for  the  most  part,  as  a  result  of  independ- 
ent importation  from  the  usual  source  of  the  disease — the 
West  indies.  Thus  we  find  that  in  1602,  while  Boston 
and  Philadelphia  suffered  epidemics.  New  York,  lying 
between  the  two  infected  points,  was  free  from  the  dis- 
ease (two  cases  only  are  reported). 

1858. — Passing  over  tlie  minor  epidemics,  for  the  most 
part  limited  to  a  single  city,  or  by  coincidence  merely  to 
two  or  more  distant  seaports,  we  come  to  the  epidemic  of 
1858,  which  extended  through  portions  of  the  States  of 
Florida,  Alabama,  Louisiana,  Mississippi,  Arkansas,  and 
Texas.  The  towns  which  suffered  in  Florida  were  Pen- 
sacola,  Milton,  and  Tampa.  In  Alabama,  Mobile  (mor- 
tality 116),  Cahawba,  Citronelle.  Demopolis,  Fulton. 
Hollywood,  Montgomery  (mortality  85),  Selma  (mortality 
82),  were  the  principal  towns  visited  by  the  scourge.  In 
Louunana  the  disease  prevailed  at  New  Orleans,  with  a 
mortally  of  7,970,  at  Alexandria,  Algiers,  Bay  St.  Louis, 
Bayou  »utk,  Centreville,  Clinton,  Coultierville,  Franklin, 
Opelousas,  Pattersonville,  Plaquemine,  Shreveport,  Thi- 
bodeaux,  Trenton,  Washington,  and  various  smaller 
places.  In  Miiaimppi,  Biioxi,  Brandon,  Clinton,  Grand 
Gulf,  Greenwood,  Jackson,  Natchez,  Pasca^oula,  Pass 
Christian,  Port  Gibson.  Washington,  Woodville,  Yazoo. 
In  Arkan^aa,  Columbia,  Grand  Lake,  Napoleon.  In 
Texas,  Brownsville,  Cypress  City,  Galveston.  Hockley, 
Houston,  Indianola,  Liverpool,  Richmond,  Saluria. 

1867. — ^The  epidemic  of  this  year  was  widely  extended 
in  the  State  of  Texas.  The  first  recognized  case  in  New 
Orleans  occurred  on  the  10th  of  June.  The  total  mortal- 
ity in  this  city  was  8,098.  Other  towns  visited  in  Louis- 
iana were  New  Iberia  and  Opelousas.  In  Texas  the  first 
cases  occurred  at  Galveston  on  the  26th  of  June,  and  the 
total  mortality  in  this  city  was  1,150.  Other  places 
visited  by  the  epidemic  were  Alleyton,  Anderson,  Aus- 
tin, Bastrop,  Brenham,  Calvert  (mortality  250),  Chapel 
Hill  (mortality  128),  Corpus  Christi.  Danville,  Gk>liad, 
Hempstead  (mortality  151),  Huntsville  (mortality  180), 
Independence,  Indianola  (mortality  80),  La  Grange  (mor- 
tality 200),  Liberty,  Millican,  Navazota  (mortality 
154),  Oldtown,  Port  Lavacca,  Rio  Grande  City  (mortal- 
ity 150),  Victoria  (mortality  200). 

1873. — Florida,  Alabama,  Mississippi,  Louisiana,  and 
Texas  again  suffered  from  an  epidemic  of  yellow  fever 
in  the  year  1878.  At  Pensacola,  Fa.,  the  first  recorded 
oases  occurred  August  6th,  and  the  total  moitality  was 
61.  In  Alabama  the  disease  appeared  at  Mobile  on  the 
21st  of  August,  and  the  total  mortality  was  but  27; 
Montgomery  suffered  a  loss  of  102.  In  Louisiana  the 
mortality  in  the  city  of  New  Orleans  was  only  225,  al- 
though the  epidemic  had  its  origin  in  this  city.  It  was 
imported  by  the  Spanish  bark  Valparaiso,  which  sailed 
from  Havana,  June  15th.  in  ballast ;  arrived  at  the  New 
Orleans  Quarantine  station  June  24th ;  was  detained  two 
days,  ana  came  to  the  city  June  26th.  The  first  case 
was  the  mate  of  this  vessel,  who  was  taken  sick  on  board 
July  4th,  while  she  was  lying  at  the  wharf.  But  for  the 
sickness  and  death  of  the  mate  of  the  Valparaiso,  the 
origin  of  this  epidemic  would  have  remained  obscure, 
and  the  believers  in  the  local  origin  of  the  disease  would 
have  bad  a  strong  case,  for  no  other  cases  of  the  disease 
occurred  on  the  Valparaiso.  This  is  explained  by  the 
fact  that  the  crew  consisted  of  acclimated  Spaniards,  and 
the  mate  seems  to  have  been  the  only  susceptible  person 
on  board  who  could  serve  as  a  test  of  the  infection  of  the 
vessel  at  her  port  of  departure.  From  New  Orleans  the 
disease  was  carried  to  Memphis  by  the  river  steamer  Bee, 
It  caused  a  mortality  in  this  city  of  2,000.  River  steam- 
ers from  New  Orleans  also  carried  the  disease  to  Shreve- 
port, La.,  where  the  mortalit}'  was  759.  From 
Shreveport  a  refugee  fled  to  the  town  of  Calvert,  Texas, 
where  he  was  taken  sick  and  died ;  an  epidemic  followed 
with  a  total  mortality  of  125.  The  disease  was  also  in- 
troduced by  refugees  to  the  town  of  MarshaU,  Texas, 


where  86  deaths  occurred.  The  epidemic  of  this  year  at 
Pensacola,  Fla.,  was  due  to  an  independent  importation, 
by  the  ship  Golden  Dream,  and  Montgomery,  Ala., 
became  infected  through  refugees  from  Pensacola. 

1878. — The  last  extensive  epidemic  of  yellow  fever  in 
the  United  States  is  that  of  1878,  which  invaded  182 
towns,  and  caused  a  mortality  of  15,984,  out  of  a  total 
number  of  cases  exceeding  74,000. 

The  origin  of  this  epidemic  was  traced  by  the  president 
of  the  Louisiana  State  Board  of  Health  (Chopin)to  the 
steamer  Emily  B.  tiouder,  which  arrived  from  Havana 
May  28d.  and  was  moored  at  the  foot  of  Calliope  Street, 
New  Orleans.  Dr.  Chopin  says;  **  The  first  cases  of  yel- 
low fever  in  New  Orleans  in  1878  were,  undoubtedly, 
two  of  the  officers  of  the  above  steamship,  namely, 
Clarke,  the  purser,  and  Elliott,  one  of  the  engineers. 
Infected  centres  were  developed  in  the  vicinity  of  the 
houses  in  which  these  men  were  sick,  but  not  until  after 
an  interval  of  several  weeks,  during  which,  probably 
owing  to  unfavorable  conditions  as  to  temperature,  the 
'germs'  remained  dormant,  or  at  least  multiplied  so 
slowly  as  not  to  cause  an  outbreak  of  the  disease." 

Fortunately,  this  great  epidemic  has  been  carefully 
studied  by  a  "*  Board  of  Experts,  authorized  b^  Con- 
gress," and  we  have  a  very  complete  history  of  its  geo- 
graphical extension,  and  of  the  deadly  results  which 
marked  its  course.  The  following  data  are  from  the 
report  of  this  "  Board  of  Experts." 

Louisiana. — New  Orleans  mortality,  4,600;  Allemands 
Station,  17;  Baton  Rouge,  198;  Bayou  Cypre,  7;  Ber- 
wick City,  7;  Buras  Settlement,  H;  Clinton,  15;  Delhi, 
84;  Delta,  47;  Donaldson ville,  71;  Gretna,  58;  Ham 
mond,  5;  Henderson,  18;  Houma,  6;  Jesuits  Bend,  2; 
Labadieville,  24;  La  Fourche,  26;  Lagonda  and  other 
plantations,  42;  Morgan  City.  100;  Napoleonville,  8; 
Paincourtville,  15;  Pattersonville,  47;  Pilot  Town,  17; 
Plaquemine,  125  ;  Ponchatoula,  3 ;  Port  Eads,  18 ;  Port 
Hudson,  11;  St.  Bemai-d  Parish,  7;  Tangipahoa,  50; 
Thibodeaux,  65 ;  Teche  Country  plantations,  81. 

Tennessee. — Bartlett,  9;  Brownsville,  212;  Chattanoo- 
ga, 185 ;  Colliera  ville,  56 ;  German  town,  85 ;  Grand  Junc- 
tion, 74;  La  Grange,  87;  Martin,  40;  Mason,  24;  Mem- 
phis, 5,000;  Milan,  12;  Moscow.  85;  Nashville,  6  (all 
imported  cases) ;  Paris  and  suburbs,  28 ;  Somerville,  57 ; 
White  Station,  60;  Williston,  11. 

Alabama, — Decatur,  44;  Florence,  50;  Huntsville,  12; 
Leighton,  1;  Mobile,  90;  Stevenson,  6;  Town  Creek,  4; 
Tuscaloosa,  2;  Tuscumbia,  81. 

Miesissippi, — ^Bay  St.  Louis,  82;  Benton,  1;  Biioxi,  45; 
Bolon,  84:  Bovina,  7;  Brown's  plantations,  4;  Canton, 
180;  Vicinity  of  Canton,  47;  Dry  Grove,  41;  Friar's 
Point,  7;  Qainsville,  2;  Goodrich  Landinff,  12;  Green- 
ville, 801;  Grenada  and  vicinity,  848;  m>m  Lake,  2; 
Handsboro,  16 ;  Hernando,  80;  Holly  Springs,  809 ;  luka, 
8;  Jackson,  86;  Lake,  86;  Lebanon,  10;  Livingston,  10; 
McComb  CTity,  21;  Meridian,  91;  Mississippi  City,  15; 
Ocean  Springs.  80:  Osyka,  45;  Pass  Christian,  28;  Pearl- 
ington,  24;  Port  Gibson,  115;  Country  about  Port  Gib- 
son, 150;  Refuge  Landing,  11;  Rocky  Springs.  88; 
Scranton,  20;  Stoneville,  15;  Spring  Hill,  6;  Sulphur 
Springs,  5;  Senatobia,  7;  Terrene,  4;  Vicksburg,  872; 
Vicinity  of  Vicksburg,  800;  Water  Valley,  64;  Winona, 
8;  Winterville  and  vicinity,  26;  Yazoo  City,  9. 

Kentucky. — Bowling  Green,  19;  Hickman,  158;  Louis- 
ville, 64  (mostly  refugees). 

OAttf.-— Cincinnati,  17  (refugees);  Gallipolis,  18. 

Illinois. — Cairo,  51. 

Missouri. — St.  Louis,  16  (Quarantine  near  St.  Louis). 

In  1897  yellow  fever  again  prevailed  quite  extensively 
in  several  of  the  Southern  States.  The  epidemic  had  its 
origin  at  Ocean  Springs,  Miss.  Cases  occurred  in  42 
localities,  the  total  number  reported  having  been  4,825, 
with  a  mortality  of  484.  In  Mississippi  the  largest  num- 
ber of  cases  occurred  at  Biioxi,  Edwards,  Scranton,  and 
Ocean  Springs ;  in  Alabama  the  principal  centres  of  in- 
fection were  Mobile,  Montgomery,  Whistler,  and  Floura- 
ton;  in  Louisiana  New  Orleans  furnished  by  far  the 
greater  number  of  cases  (mortality  275). 
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such  cases,  with  some 


of  the  extremities,  a  cya- 
DOtic  hue  about  the  lips  or  of 
tbe  wbole  surface  of  the  body, 
and  a  alghlug  respiration,  that 
should  arouse  our  fears. 

The  slow  pulse  may  sliow 
coDsiderable  tension,  specially 
in  cases  in  which  the  icterus  is 
well  marked.  The  frequent 
pulse  of  the  last  stages  in  fa- 
tal cases  does  not  differ  from 
the  preagonic  pulse  we  find  in 
other  diseases. 

T/ie  Faeie*.—The  face  is  de- 
cidedly Qushed,  suSused  with 
red  of  the  same  hue  as  Ibat  of 


slight  tumefaction  of  tlie  lids 
:  and  the  lips.     Even  on  the  flrst 
,  day  we  may  notice  already  in 
:  connection  with  this  injection 
'  of  the  superflcial  capillaries  a 
fleeting  shade  of  yellow.    Tbis 
early  manifestation  of  Jaundice 
la  undoubtedly  the  most  char- 
,.   acteristic  feature  of  the  facies 
'  of  yellow  fever.  Thereisrcally 
no  distinct  jaundice.     In  tbe 
classical  descriptions  of  the  disease  jaundice  is  not  men- 
tioned until  the  third  day  of  the  fever;  but  I  hold  lliat 
even  at  the  earlier  date  we  can  detect  a  slight  yellow 
tinge  masked  by  ttic  periplieral  hypenemia.    Transient 
contractions  of  the  capilhiries  will  bring  out  this  discol- 
oration,  for   instance,   in   the  imprints  of    the  fingers 
when  we  piclt  up  a  fold  of  the  sltin,  or  In  the  conjunc- 
tiviB  with  the  varying  movements  of  the  eyes.     Often 
more  distinctly  at  a 
distance  than  upon 
close  inspection  we 
notice  a   faint  yel- 
low    glimmer  pass 
over  the  eye.     The 
same  is  true  of  the 
face,  as  may  be  seen 
when      the     facial 
muscles  contract  In 
speaking    or    smil- 
ing, and  the  redness 
transiently   pales. 
Later  in  the  disease, 
about  the  third  day, 
these  waves  of  color 
may  Ijccome  quite 
decided.     The  red- 
ness   begins    now, 
specially  in   severe 

Siurplisli  hue;  (lie 
BundicG  l^ecomes 
more  pronounced, 
and  Ihe  contrast  i)c- 
tween  the  two  col- 
ors  is  sharper. 
The    features 

Fra.    fiKS.— RemlUlng.     IrreBulMT    Trpe;    above      described 
Fatal.     Albumin   in  tbe  urtns  —  "■" 
■namliie  of  secfind  day.    "    ' 


tlon  with  the  dark 


'  scsDt;.  loadcal  w 


may  accept  the  descriptive  simile  made  by  those  who 
liken  the  color  of  the  skin  in  yellow  fever  to  that  of 
mahogany. 


Tbe  mental  attitude  and  thesubjective  Byraptomsbave 
their  natural  influence  upon  the  facial  expreadon.  Dur- 
ing tbe  flrst  day  tbe  e^es  are  frequently  cloeed  on  ac- 
count of  the  photophobia,  and  tbe  expression  of  tbe  face 
is  that  of  pain  from  tlie  cephalalgia  and  rachialgfa. 
Lateron,  there  may  be  somnolence,  from  which,  hovreva, 
the  patient  is  easily  aroused;  but  more  frequently  the 
expression  is  bright  and  alert,  whether  the  mind  be  clear 


9,  and  frequently 
1  to  tbe  last  d«y. 


The  excitement,  (he  panic,  that  prevails  in  ciltesiuvaded 
by  Die  epidemic,  reflects  upon  the  minds  of  tbe  patients 
in  the  Southern  States  of  the  American  tJnion.  Thef 
arc  alert,  watchful,  suspicious  as  to  tbe  nature  of  their 
disease.  Tbey  are  apt  to  be  nervous  and  excited.  Tbe 
Spaniard  in  Cuba  who  lakes,  or  rather  used  to  take,  the 
disease  as  a  matter  of  course  is  more  calm  or  indifferent. 
All  patients  are  apl  to  bn  rather  talkative,  and  the  dry 
mouth,  the  rather  precipitate  speech,  reminiscent  in 
ciiaracter,  are  peculiar,  and  may  t>e  premonitory  of  a 


1.  S3fl1.— rnnHnued  Type; 


u/K.'; 


Urine  ol  the  ditli  itj 


rather  active  delirium.  If  there  be  stupor  it  may  ba 
somnolent  or  wakeful,  and  accompanied  with  a  stuing 
expression.     The  delirium  is  talkative,  and  may  be  gtj 
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or  furious,  generally  dominated  by  soino  fixed  idea;  a 
notion  that  there  is  some  urgent  reason  for  the  patient  to 
leave  his  bed  and  quarters.  His  attempts  to  do  so  are, 
however,  generally  aimless,  and  limited  to  tossing  about 
and  sitting  up  in  bed.  It  is  very  seldom  that  any  i-e- 
stisint  becomes  necessary.  Quite  often  there  is,  after  the 
partial  or  complete  loss  of  consciousness,  a  persistent  and 
loud  moaning  which  may  be  kept  up  during  one  or  two 
days  before  death.  Some  cases  of  long  duration  present 
all  the  features  of  the  typhoid  state.  Finally,  we  may 
have  profound  coma  or  convulsions. 

Psychical  disturbances,  usually  transient,  mav  show 
themselves  during  the  convalescence.  I  think  they  are 
less  common  than  in  typhoid  fever  and  influenza. 

Pains, — The  supra-  and  intraorbital  PbAub  are  perhaps 
the  most  distressing  and  persistent.  They  often  disap- 
pear after  the  invasion,  to  recur  with  secondary  eleva- 
tions of  the  temperature  or  as  a  ureemic  manifestation. 
The  pains  in  the  back  and  limbs  may  also  be  very 
distressing,  and  may  even  cause  the  patient  to  cry  out  in 
anguish.  I  have  met  with  such  severe  aching  only  in 
cases  of  smallpox.  In  li^ht  attacks,  however,  the  pains 
may  cause  little  or  no  distress.  Occasionally  there  are 
marked  hypereesthesia  of  the  skin  and  deep-seated  ten- 
derness of  the  muscles.  During  convalescence  it  is  not 
very  rare  to  meet  with  painful  neuritis,  specially  of  the 
lower  extremities.  It  usually  affects  one  leg  more  than 
the  other,  and  is  accompanied  with  parsesthesia  and  very 
slight  paresis.  In  my  experience  there  has  been  only  one 
case  of  serious  peripheral  palsy  with  atrophy,  lasting  sev- 
eral months  and  ending  in  recovery.  Articular  pains 
are  rare.  They  are  proUibly  due  to  secondary  infections, 
and  may  be  accompanied  with  slight  swelling  of  the 
joint. 

The  Skin, — After  the  first  or  second  day  the  skin  is  apt 
to  be  moist,  or  at  least  the  perspiration  can  be  readily 
brought  out  by  warm  covering,  or  hot  drinks,  or  other 
diaphoretics.  Even  during  the  first  two  or  three  days  a 
slight  moisture  may  alternate  with  a.  dry  burning  skin. 
When  there  is  a  marked  remission  it  may  be  accompanied 
with  a  profuse  perspiration,  whether  the  defervescence 
be  final  or  not ;  so  that  an  active  skin  cannot  be  looked 
upon  as  a  favorable  sini  or  the  indication  of  a  critical 
discharge.  A  moists  cmmmy,  cyanotic  skin  is  frequent- 
ly met  with  in  grave  cases  after  the  third  or  fourth  day 
of  the  disease. 

Odor. — ^These  perspiring  patients  are  frequently  malo- 
dorous, especially  when»  as  is  not  rarely  thecase»  a  forced 
diaphoretic  treatment  is  insisted  upon ;  but  I  have  never 
been  able  to  detect  in  yellow  fever  an  odor  that  may  be 
called  specific. 

Bash;  .BruptioM.— -The  redness  of  the  skin,  previously 
described,  is  usually  most  marked  about  the  face  and 
neck,  but  it  may  be  circumscribed  In  patches  like  an 
irreguhir  scarlatina,  an  erythema,  or  the  eruption  of 
dengue.  Rarely,  faint  irregular  blotches  may  be  seen, 
resembling  the  initial  rash  of  variola.  Occasionally  we 
meet  with  sudamina,  and  very  rarely  with  discrete  pust- 
ular eruptions.  An  erythema  and  excoriations  of  the 
scrotum  have  been  described  by  some  authors,  but  I 
believe  them  to  be  exceptional  and  connected  with 
chronic  affections  of  the  skin  in  these  regions. 

Gangrene  is  an  extremely  rare  complication  of  the  later 
stages,  or  of  the  period  of  convalescence,  of  yellow  fever. 
I  Imve  seen  once  gangrene  of  one  leg  as  the  result  of  a 
secondary  endocarditis.  Other  forms  of  localized  gan- 
grene about  the  scrotum  or  about  the  mouth  are  prob- 
ably connected  with  neglect  in  the  management  of  the 
disease. 

Suppuration  is,  I  believe,  less  frequently  met  with  in 
yellow  fever  than  in  any  other  infectious  disease.  Ab- 
scess of  the  liver,  suppuration  of  the  parotids,  deep- 
seated  muscular  abscesses  are  mentioned  in  the  litera- 
ture, but  I  have  never  encountered  such  complications. 
It  is  probable,  therefore,  that  the  secondary  infections, 
evidences  of  which  appear  to  exist  in  the  clinical 
history,  are  not  caused  by  pyogenic  micro-organisms.  I 
have  suggested  that  the  Shiga  bacillus,  a  member  of  the 
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hemorrliagic  group,  may  be  responsible  for  the  secondary 
infections. 

Digestive  Apparatus. — The  lips  may  be  red  and  slightly 
swollen.  In  the  later  stages  of  the  disease  they  will  be 
purplish  in  severe  cases.  Herpes  labialis  is  not  common. 
The  gums,  specially  of  the  upper  jaw,  are  usually  some- 
what swollen  on  the  second  or  tliird  day,  and  covered 
with  a  thin  creamy  coating  which  is  apt  to  form  a  faint 
line  upon  the  gum  at  some  little  distance  from  the  neck 
of  the  tooth.  Later  on,  the  gums  are  almost  always 
spongy,  and  inclined  to  bleed,  either  spontaneously  or 
upon  pressure. 

The  tongue  presents  no  symptom  of  interest.  It  car- 
ries no  special  coating,  ancf  may  be  somewhat  pointed 
and  red  about  the  edges.  In  hemorrhagic  cases  when 
the  hemophilic  symptoms  have  shown  themselves,  the 
tongue  is  usually  pointed,  smooth,  crimson,  and  moist; 
it  may  also  present  bleeding  cracks  upon  the  surface. 
At  the  same  time  the  mucous  membrane  of  the  mouth 
and  fauces  will  show  a  similar  appearance. 

Exceptionally  the  parotids  are  the  seat  of  swelling  in 
the  initial  stage  of  the  disease.  This  is  probably  due  to 
inflammatory  oedema.  The  tumor  is  rather  soft,  and  dis- 
appears before  the  end  of  the  attack.  I  have  never  seen 
suppuration  of  these  glands. 

The  Stomach, — Vomiting  is  by  no  means  a  constant 
symptom  in  yellow  fever.  As  an  initial  symptom  I  be- 
lieve it  to  be  more  common  in  variola  and  scarlatina.  At 
this  stage  it  is  merely  vomitine  of  portions  of  food  still 
remaining  in  the  stomach,  and  occurs  but  once,  at  the 
beginning  of  the  attack.  Persistent  vomiting  is  a  grave 
symptom ;  it  may  continue  upon  the  inftial  manifestation, 
or,  more  frequently,  it  will  begin  on  the  second  or  third 
day.  As  a  rule  the  vomiting  will  cease  if  the  stomach 
be  given  absolute  rest.  The  vomitus,  if  we  exclude  the 
initial  emptying  of  the  stomach,  consists  of  a  watery, 
somewhat  opalescent  material,  containing  variable  quan- 
tities of  mucus.  Later  in  the  course  of  the  disease,  if  the 
vomiting  should  persist,  it  is  apt  to  become  hemorrhagic, 
as  will  be  shown  at  first  by  the  presence  of  minute  brown- 
ish and  black  specks  fioating  on  the  surface;  then  the 
specks  increase  in  size  and  number,  the  liquid  becomes 
darker,  until  we  have  the  characteristic  black  vomit.  In 
these  severe  cases.  In  the  intervals — which  may  be  long  or 
short — between  the  acts  of  vomiting,  the  patient  is  usu- 
ally tormented  with  constant  nausea,  or  distress  and 
burning  at  the  epigastrium,  or  hiccough,  and  a  sensation 
of  rawness  and  burning  along  tlie  oesophagus.  Black 
vomit  may  be  absent  in  severe  and  even  fatal  cases,  but 
then  the  black  fluid  will  almost  certainly  be  found  in  the 
stomach  at  the  autopsy. 

Vomiting  is  frequently  absent  in  mild  cases  unless  pro- 
voked by  medication;  but  epigastric  tenderness  upon 
pressure  is  rarely  absent.  We  should  note  also  epigastric 
pulsation  as  a  frequent  symptom. 

The  bowels  are  usually  sluggish,  but  amenable  to  the 
action  of  cathartics.  The  stools  are  often  normal;  they 
are  not  clay -colored,  but  in  hemorrhagic  cases  they  are 
frequently  dark,  tarry,  or  bloody. 

The  Liter, — Jaundice.— The  liver  is  not  appreciably 
enlarged,  but  may  be  sensitive  to  pressure.  The  lesions 
that  will  be  described  in  connection  with  this  organ  are, 
in  part,  sufficient  to  account  for  the  jaundice  on  the 
generally  accepted  theory  of  a  hepatogenous  origin.  The 
areas  of  swollen,  necrotic,  dislocated  hepatic  cells;  the 
round-cell  infiltration  of  the  perilobular  zone  could  evi- 
dently, and  no  doubt  they  do,  give  rise  to  obstructions  in 
the  canalicular  system ;  but  the  liver  cells  do  not  seem  to 
be  very  active  in  the  transformation  of  blood  into  bile 
pigment;  they  do  not  themselves  become  overcharged 
with  pigment  as  is  usually  the  case  in  obstructive  jaun- 
dice. Ci  yellow  fever  the  liver  seems  to  be  comparative- 
ly less  jaundiced  than  are  other  organs  and  tissues.  The 
excess  of  hsmoglobin  in  the  YAooa  would  lend  support 
to  the  opinion  that  we  have  here  to  do  with  a  form  of 
polychromic  icterus,  but  the  liver  cells  are  so  generally 
disorganized  that  one  cannot  readily  accept  their  ability 
to  elaborate  and  transform  the  excess  of  blood  pigment. 
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Here,  more  so  than  in  connection  with  any  other  dis- 
ease, it  seems  to  me  that  the  clinician  should  be  loath  to 
give  up  altogether  argument  in  favor  of  a  hoematogenous 
jaundice,  or  at  least  in  support  of  the  view  that  some- 
thing else  than  bilirubin  may  give  rise  to  the  yellow  dis- 
coloration. 

Jaundice  is  seldom,  if  ever,  absent  in  yellow  fever.  It 
may  be  very  slight,  perhaps  disputed,  in  some  mild  cases. 
Also  in  the  rapidly  fatal  cases  it  may  not  show  itself  until 
after  death.  The  dead  body  is  always  yellow  in  this 
disease. 

When  speaking  of  the  facies  I  have  mentioned  a  slight 
yellow  discoloration  among  the  initial  symptoms  of  the 
disease.  I  believe  it  may  be  observed  sometimes  before 
the  actual  invasion.  This  symptom  is  first  noticeable  in 
the  sclerotics.  Now  it  is  here  also  that  the  distinct  jaun- 
dice of  the  third  or  fourth  day  of  the  disease  first  shows 
itself.  It  may  be  limited  to  this  region,  or  more  fre- 
quently it  extends,  growing  in  depth,  and  invading  the 
regions  that  were  most  intensely  flushed  during  the  initial 
liypera'mia,  until  the  wiiole  body  may  become  saffron - 
colored.  Usually  the  jaundice  is  not  so  intense  as  it  is 
in  cases  of  obstructive  icterus,  or  in  Weil's  disease:  the 
color  does  not  tend  to  assume  a  greenish  hue,  but  is 
rather  modified  by  the  concomitant,  more  or  less  dusky, 
red,  or  purplish  hypera?inia.  The  jaundice  increases 
during  two,  three,  or  four  days,  and  then  disappears 
rather  rapidly,  leaving  usually  no  traces  by  the  end  of 
convalescence.  The  intensity  of  the  jaundice  is  not  of 
itself  a  symptom  of  grave  import,  especially  if  it  be  not 
accompanied  by  a  marked  hemorrhagic  tendency ;  but 
the  early  manifestation  of  the  symptom,  a  well -developed 
jaundice,  for  instance,  on  the  second  day,  indicates  a 
fatal  termination. 

TJie  Urine. — Quantity  and  Specific  Gravity.— The 
daily  averages  for  cases  of  seven  days'  duration,  all  end- 
ing in  recovery,  are  given  in  the  following  table: 


Day. 

Quantity.    Specific 
C.c.      i  gravity. 

1       Day. 

Quantity. 
C.c. 

Specific 
gravity. 

Fli-st 

Second 

Third 

820 

(KM 

1,084 

l.OSO 
1.017 
1.018 

Fourth 

Fifth 

Sixth 

1,206 
828 
850 

1.018 
1.019 
1.017 

The  daily  averages  for  fatal  cases  of  six  or  seven  days' 
duration  are  represented  in  the  following  table: 


Day. 

Quantity. 
C.c. 

Specific 
Kravlty. 

Day. 

Quantity. 
C.c. 

Spe<'lflc 
gravity. 

First 

Second 

Thin! 

775 

809 
1,113 

1.022 
1.018 
1.015 

Fourth 

Fifth 

1,230 
892 

1.013 
1.013 

In  the  last  two  days  the  urine  is  frequently  lost.  The 
specific  gravity  is  usually  low,  and  the  amount  is  reduced 
CMcn  to  absolute  anuria ;  though  the  cases  are  by  no  means 
rare  in  which  the  quantity  and  density  of  the  urine  are 
not  seriously  disturbed. 

In  all  cases,  mild  or  grave,  the  amounts  of  urea  and  of 
the  chlorides  gradually  diminish  during  the  fever. 

Albumin. — The  presence  of  albumin  in  the  urine  con- 
stitutes one  of  the  chief  cliaracteristics  of  this  disease. 
If  we  divide  the  cases  of  about  one  week's  duration  in 
two  groups,  those  ending  in  recovery,  and  those  ending 
fatally,  we  shall  obtain  the  following  instructive  table : 


Albumin  appears 

Recovered, 
per  cent. 

Fatal, 
per  cent. 

On  the  first  day  in 

2 

44 

29 

14 

8 

2 

33 

On  the  He<'ond  dav  In 

33 

On  the  third  day  in 

33 

On  the  fourth  day  In 

On  the  fifth  day  In 

On  the  Reventh  day  In 

In  the  large  series  of  cases  that  constitute  the  liasis  of 
tli^  article,  albumin  was  found  in  all.  It  is  true  that 
some,  that  were  perhaps  cases  of  yellow  fever,  may  have 
been  excluded  precisely  because  of  the  absence  of  this 
symptom;  but,  if  accepted,  they  would  liave  been  at 
best  but  doubtful  cases.  In  none  of  the  infectious  dis- 
eases is  albuminuria  so  frequent  a  symptom.  I  must 
admit,  however,  that  the  careful  examination  made  of 
the  urine  in  all  kinds  of  fevers  has  shown  that  this  symp- 
tom is  met  with — more  frequently  than  is  generally  be- 
lieved— in  influenza,  typhoid,  and  malaria.  In  these 
diseases,  however,  unless  the  infection  be  severe,  the 
amount  of  albumin  is  less,  or  the  date  of  its  appearance 
later,  than  in  yellow  fever. 

Urobilin  is  frequently  found  in  the  urine,  and  bile  pig- 
ments in  the  cases  in  which  jaundice  is  a  prominent 
symptom.  An  abundance  of  the  latter  is  looked  upon 
by  some  as  a  favorable  sign.  Azevedoand  Couto  report 
that  they  often  obtain  crystals  of  leucin. 

Haematuria  is  rare,  and  ha?moglobinuria  I  have  never 
met  with  in  uncomplicated  cases. 

Albertini  has  shown,  and  I  have  confirmed,  that  the 
diazo  reaction  is  not  obtained  in  yellow  fever.  Its  pres- 
ence may  be  looked  upon  as  very  strong  evidence  against 
this  disease. 

Casts  are  found  in  all  but  the  very  mild  cases  of  yel- 
low fever.  They  may  be  hvaline,  granular,  or  epithelial. 
Sometimes  they  are  found  in  great  numbers,  and  one 
cannot  help  being  amazed  at  the  rapidity  of  their  disap- 
pearance, together  with  the  albumin,  during  the  conval- 
escence, or  even  before  the  fever  has  entirely  subsided. 
A  chronic  form  of  parenchymatous  nephritis,  following 
upon  yellow  fever,  is  to  be  counted  among  the  rarest  of 
sequela?. 

Ketention  of  urine  is  not  rare,  but  in  my  experience 
complete  suppression  is  an  uncommon  and  almost  always 
a  fatal  complication. 

Bespiratian.  — The  breathing  is  not  accelerated  except 
moderately  during  the  last  twenty-four  hours  in  fatal 
cases.  Frequent  sighing  and  hiccough  are  rarely  absent 
in  the  grave  cases. 

llie  Blood. — The  maintenance  of  a  high  percentage  of 
haemoglobin  during  the  first  three  or  four  days  of  the 
disease  was  first  discovered  by  Finlay.  Albertini  has 
made  a  clinical  application  of  this  fact,  and  we  have 
found  in  a  large  niunber  of  cases  values  ranging  between 
90  and  105.  The  specific  gravity  of  the  blood  is  not  cor 
res])ondingly  high.  It  varies,  in  fact,  between  1,040  ami 
1.060.  In  32  cases  of  yellow  fever  examined  with  this 
point  in  view,  the  percentage  of  haemoglobin  lias  been 
found  below  90  in  8;  70,  75.  and  82  respectively.  In 
other  diseases,  such  as  typhoid  and  especially  malaria, 
the  readings  are  almost  invariably  low.  We  consider 
this  sign  to  be  of  distinct  diagnostic  value. 

The  number  of  red  blood  cells  is  not  diminished.  This 
fact,  first  observed  by  Finlay  and  Delgado,  has  lieen  more 
recently  confirmed  by  myself  and  by  Azevedo  and  Couto. 
The  increase  in  the  number  of  erythrocytes  and  in  the 
amount  of  haemoglobin  may  persist  untirthe  fifth  day  of 
the  disease.  The  red  cells  show  no  change  morphologi- 
cally or  in  their  color  reaction.  The  number  of  blooti 
l)laquettes  is  increased. 

Leucocytes.— In  yellow  fever  we  have  hypoleucocyto- 
sis  without  any  characteristic  variation  from  the  normal  re- 
lations of  the  several  kinds  of  leucocytes.  The  hypolou- 
cocytosis  gradually  disappears  during  convak»scence.  and 
is  followed  by  some  augmentation  of  the  numtwr.  There 
may  be  hyperleucocytosis  during  the  preagonic  period. 

The  relative  proportion  of  the  different  kinds  of  leuco- 
cvtes  I  have  found  to  vary  as  follows:  Polymorphonu- 
clear from  60.50  to  79.50  per  cent. ;  lymphocytes  from 
14.10  to  36.40  per  cent;  transition  forms  from  1.50 to 3 
per  cent. ;  large  mononuclear  from  1.78  to  9.50  per  cent 

There  is  usually  some  increase  of  the  mononuclears, 
but  the  readings  are  not  so  high  as  in  malaria.  The  dif- 
ference, as  suggested  by  Gray,  may  be  given  some  weight 
in  the  diagnosis,  in  the  case  of  this  disease.  Eosinophiles 
are  seldom  found. 


594 


REPEKENCE  HANDBOOK  OF  TIIE  MEDICAL  SCIENCES. 


Tellow  Fever* 
Yello'vir  FeTer* 


HemorrJia^es. — Out  of  277  carefully  recorded  cases, 
122  presented  hemorrhuge  nn  a  noticeable  symptom. 
Probably  among  the  remaining  155  there  were  many  with 
sponfry  gums  that  could  be  made  to  bleed  slightly  upon 
pressure.  Of  the  n(m-hemorrbagic  cases  148  patients 
recovered  and  7  died :  of  the  hemorrhagic  66  recovered 
and  56  died.  The  fatal  cases  had,  with  few  exceptions, 
gastrorrhagia ;  most  of  them  had  at  the  same  time  other 
forms  of  hemorrhage.  Of  the  patients  that  recovered  27 
had  black  vomit.  In  most  of  these,  however,  the  symp- 
tom was  not  pronounced ;  that  is,  the  vomitus  contained 
only  more  or  less  numerous  specks  of  altered  blood. 

'f  he  character  of  the  black  vomit  varies  from  the  fluid 
just  described,  or  one  containing  brownish  flakes  or 
striflB  of  a  bright  red  color,  to  a  black  syrupy  fluid.  The 
amount  varies  considerably.  Sometimes  large  quantities 
are  repeatedly  ejected  with  fdfce  to  a  considerable  dis- 
tance. In  flfty-two  per  cent,  of  the  cases  the  first  mani- 
festations of  black  vomit  present  themselves  about  the 
fourth  and  flfth  days.  I  have  seen  it  as  early  as  the  sec- 
ond and  as  late  as  the  eleventh  day.  There  can  be  no 
doubt  as  to  the  nature  of  the  dark  fluid  under  consider- 
ration.  The  microscopic,  chemictd,  and  spectroscopic 
investigations  sliow  the  presence  of  variable  quantities 
of  altered  bl(H)d. 

Bleeding  of  the  gums  and  nosebleed  are  the  most  com- 
mon forms  of  hemorrhage  in  yellow  fever.  Black  vomit 
follows  in  frequency ;  but  we  should  not  forget  that  it  is 
not  always  an  evidence  of  gastrorrhagia,  since  the  blood 
may  have  been  swallowed  from  the  mouth  or  nasal  cavi- 
ties. M elflsna  frequently  occurs  as  a  result  of  the  hemor- 
rhages above  described,  or  from  enterorrhagia. 

Bleeding  from  the  uterus  and  rectum,  petechise,  cuta- 
neous hemorrhages  are  all  quite  frequent.  Minute 
hemorrhages  and  more  or  less  extensive  ecchymoses  are 
found  in  the  internal  organs  post  mortem. 

As  an  explanation  of  these  hemorrhages  I  have  sug- 
gested the  possibility  of  secondary  infections  with  bac- 
teria of  tiie  hemon-hagic  group.  I  have  once  had  the 
opportunity  of  testing  the  blood  serum  of  a  hemorrhagic 
case  with  a  culture  of  the  Bhi^a  bacillus,  and  I  found  a 
positive  agglutination  with  dilutions  of  1  to  50.  It  is 
well  known  that  the  blood  of  yellow -fever  patients  will 
agglutinate  at  times  the  Zauarelli  bacillus,  and  that  the 
latter  may  be  found  in  the  tissues. 

The  hemorrhages  usually  occur  with  a  falling  temper- 
ature, and  it  doc^s  not  seem  quite  clear  that  the  fall  is  a 
consequence  of  the  loss  of  blood.  I  rather  incline  to  the 
view  that  both  phenomena  have  a  common  cause. 

Ocnnplieations. — If  we  exclude  the  accidents  that  may 
occur  in  the  course  of  the  disease,  and  that  have  been 
already  described,  we  may  say  that  complications  are 
quite  rare.  Pulmonary  and  cardiac  inflammations  are 
very  infrequent.  The'  authors  of  the  excellent  mono- 
graph in  Nothnagel's  **8pecielle  Pathologic,"  Azevedo 
and  Couto,  believe  that  endocar^litis  is  a  common  compli- 
cation, but  such  has  not  been  my  experience,  nor  that  of 
American  and  Cuban  ob.servers. 

Malaria  is  not  a  very  rare  complication.  Its  symptoms 
usually  remain  in  abeyance  for  three  or  four  days,  and 
then  resume  their  periodic  character.  The  complication 
is  a  serious  one,  but  by  no  means  necessaiily  fatal. 

Rdaptes, — Relapses  are  very  rare.  Accidents  may  oc- 
cur in  the  course  of  a  slow  defervescence,  giving  rise  to 
renewed  fever:  but  a  second  attack,  interrupting  the 
course  of  convalescence,  I  have  seen  but  once  in  carefully 
observed  cases.  I  also  have  the  records  of  a  second  at- 
tack occurring  six  weeks  after  complete  recovery  from 
the  first.     Both  attacks  were  severe. 

Termination. — The  return  to  health  is  usually  rapid. 
In  the  second  week  the  patient  clamors  for  food,  and  is 
anxious  to  resume  his  avocations.  In  severe  cases  the 
favorable  result  may  be  delayed  by  prostration,  amemia. 
impaired  digestion  with  or  without  jaundice,  paresis  of 
tlic  extremities,  neuritis.  Death  results,  in  the  majority 
of  cases,  apparently  from  intoxication  affecting  the  nerve 
centres  and  from  hemorrhage.  Ataxic  symptoms,  delir- 
ium, convulsions,  coma,  crowd  one  another  in  the  last 


hours  of  fatal  cases  of  short  duration.  Other  casein, 
usually  with  intense  jaundice,  have  a  less  violent  end, 
and  die  in  an  adynamic  condition  by  asthenia. 

Diagnosis. — The  diagnosis  rests  mainly  upon  the  four 
chief  symptoms:  the  facies,  the  pulse  and  temperature, 
the  albuminuria,  and  the  tendency  to  hemorrhages. 

In  certain  diseases,  usually  benign,  such  as  influenza 
and  dengue,  that  may  be  confounded  with  mild  cases  of 
yellow  fever,  the  diagnosis  is  at  times  difficult.  At  tht* 
beginning  of  an  epidemic  the  examination  of  several 
patients  may  be  necessary. 

In  influenza  we  should  expect  to  find  the  catarrhal 
symptoms,  the  peculiar  appearance  of  the  buccal  mucous 
membrane  and  the  tongue,  the  greater  remissions  of  the 
fever,  the  pulmonary  complications,  the  presence  of  the 
influenza  bacillus,  in  yellow  fever,  on  the  other  hand, 
we  should  find  jaundice  and  albuminuria  much  more  fre- 
quently than  in  influenza  of  the  mild  type  that  we  are 
here  concerned  with ;  and  then,  besides,  in  yellow  fever 
there  is  the  peculiar  pulse  line. 

In  dengue  we  would  rely  upon  the  eruption  and  the 
articular  and  muscular  pains,  and  upon  the  absence  of 
jaundice  and  albuminuria. 

With  respect  to  graver  fonns  of  yellow  fever  it  may  be 
difllcult  to  determine  whether  we  are  dealing  with  this 
disease  or  with  typhoid,  malaria,  and  malignant  forms 
of  jaundice,  or,  more  rarely,  with  plague  and  relapsing 
fever. 

Ti/phoid  Fever. — Each  one  of  the  two  diseases— -yellow 
fever  and  typhoid  fever — has  its  special  facies.  During 
the  first  week,  when  the  mistake  is  likely  to  be  made, 
the  tongue  in  typhoid  is  heavily  coated.  The  tempera- 
ture is  more  regular,  and  the  pulse  frequency  does  not 
decrease.  I  need  not  mention  other  symptoms  generally 
found  in  typhoid;  but  our  opinion  will  be  guided  by 
the  following  facts :  In  typhoid  our  patient  has  probably 
been  sick  with  fever  two  or  three  days;  he  is  likely  t^ 
have  a  temperature  of  lOS*"  F.  or  thereabout.  The  fol- 
lowing day  he  will  have  the  same  temperature.  Now 
in  yellow  fever  this  would  mean  a  quite  severe  form  of 
the  disease,  and  the  patient  ought  to  have  a  well-marked 
albuminuria.  In  typhoid  he  will  have  but  little  or  no 
albumin.  This  may  appear  as  a  matter  of  little  impor- 
tance, a  mere  difl^erence  in  degree,  but  it  is  not  so.  The 
pronounced  albuminuria  of  severe  cases  of  yellow  fever 
is  a  very  striking  symptom,  quite  distinct  from  mere 
febrile  albuminuria.  The  albumin  may  increase  in  ty- 
phoid, but  a  case  of  yellow  fever  with  the  temperature 
of  a  typhoid  patient,  kept  up  for  several  days,  would  be 
in  a  very  grave  state,  and  would  show  all  the  alarming 
and  peculiar  symptoms  of  the  former  disease.  Besides, 
in  typhoid  we  should  have  the  diazo  reaction  in  the  urine, 
and  a  low  percentage  of  hcemoglobin  in  the  blood.  At 
the  time  when  the  widal  reaction  is  obtainable  the  case 
is  not  likely  to  be  mistaken  for  one  of  yellow  fever. 

Miliaria. — The  plasmodium  in  the  blood  in  malaria, 
and  thealbuminuna  of  yellow  fever  are  the  main  distinc- 
tive features.  A  great  deal  has  been  written  about  a 
certain  form  of  malaria  as  likely  to  be  confounded  with 
yellow  fever;  I  refer  to  the  bilious  remittent  fever.  I 
suspect  that  this  name  was  generally  given  to  the  yellow 
fever  of  the  natives  of  the  yellow-fever  zone  who  were 
supposed  to  enjoy  immunity  against  this  disease,  or  else 
it  is  a  form  of  malaria  that  has  disappeared  from  our 
malarial  regions. 

The  real  difficulty  in  diagnosis  is  encountered  in  con- 
nection with  cases  of  testivo-autumnal  fever  during  the 
first  day^of  the  attack,  and  with  cases  of  yellow  fever  in 
the  first  stage  of  the  disease.  It  is  precisely  the  absence 
of  the  so-called  bilious  symptoms  at  this  time  in  the  lat- 
ter disease  that  renders  the  diagnosis  difllcult.  We  may 
have  to  wait  for  their  appearance,  as  they  are  sure  to 
come  in  a  case  of  yellow  fever  having  the  high  tempera- 
ture and  the  stormy  onset  of  the  tropical  form  of  mal- 
aria in  an  unacclimated  person.  The  same  may  be  said 
of  the  albuminuria;  it  will  be  a  striking  symptom  of 
such  a  case,  whereas  in  malaria,  if  present  at  all,  it  will 
be  no  more  than  an  ordinary  febrile  manifestation.    In 
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this  disease  tbe  tongue  will  be  flat,  flabby,  and  coated ; 
tbe  liver  and  spleen  will  be  enlarged:  tbe  hsemoglobin 
percentage  will  be  about  seventy  or  lower;  the  tempera- 
ture is  likely  at  some  time  to  fall  precipitously  without 
any  hemorrhagic  symptoms;  the  pulse  is  sure  to  rise 
with  the  following  access  of  fever;  the  malarial  parasites 
will  be  found  in  the  blood.  We  should  remember  also 
thai  a  yellow -fever  patient  with  the  high  temperatures 
that  are  likely  to  prevail  in  malaria,  is  a  very  sick  man, 
whereas  the  malarial  patient  is  less  seriously  affected. 

In  hsemoglobinuric  fever  the  black  water  itself  is  very 
strong  evidence  against  yellow  fever,  especially  if  we  can 
prove  the  absence  of  red  blood  cells  in  the  urine.  The 
attack  usually  comes  on  after  repeated  paroxysms  of  in- 
termittent fever  with  a  severe  chill,  and  the  hsemoglobi- 
nuria  and  the  jaundice,  the  enlargement  and  tenderness 
of  the  liver  and  spleen,  with  ansemia  and  low  per  cent- 
ages  of  hsemoglobin  in  the  blood,  are  prominent  features 
from  the  start. 

MaUgn4int  Jaundice. — Writers  who  were  not  familiar 
with  yellow  fever  have  supposed  that  there  must  be  a 
marked  resemblance  between  these  affections,  but  this  is 
not  true.  In  acute  yellow  atrophy  we  have  the  following 
distinctive  features:  frequency  of  the  disease  in  connec- 
tion with  pregnancy,  prodromal  gastro-hepatic  disturb- 
ances, early  development,  and  progressive  character  of 
the  jaundice,  absence  of  the  sudden  onset  with  fever  and 
congestive  symptoms,  diminution  in  the  size  of  the  liver, 
change  in  the  color  of  the  faeces,  presence  of  leucin  and 
tyrosm  in  the  urine,  marked  diminution  of  the  amount 
of  urea,  great  prostration,  pallor,  low  percentage  of  hae- 
moglobin, and  slight  oedema. 

In  Weil's  disease  the  history  of  the  onset  corresponds 
with  that  of  yellow  fever,  but  the  gastro-hepatic  symp- 
toms are  more  pronounced  from  Uie  beginning.  The 
jaundice  is  more  intense  and  presents  a  more  greenish 
tint.  There  is  a  tendency  to  diarrhoea;  the  faeces  are 
often  clay -colored.  The  liver  and  spleen  are  large  and 
tender.  The  muscular  masses  are  sensitive  to  pressure. 
Tbe  hemorrhages,  when  present,  are  a  later  manifestation 
than  in  yellow  fever.  The  duration  of  the  disease  is 
longer,  its  course  being  frequently  marked  by  two  dis- 
tinct paroxysms.  The  patient  falls  very  soon  into  a 
typhoid  state,  and  finally  the  urine,  according  to  some 
authorities,  id  apt  to  contain  the  Proteus  flavescens. 

Prognosis.— Attention  has  already  been  given  to  the 
prognostic  significance  of  the  several  symptoms;  hence 
ft  is  not  necessary  to  dwell  extensively  upon  this  subject. 
We  may  summarize  the  unfavorable  prognostic  signs  as 
follows:  maintenance  of  the  temperature  at  a  high  level 
for  several  days;  high  temperatures  ccinciding  with  the 
appearance  of  the  jaundice  and  hemorrhages ;  persistent 
vomiting  after  the  initial  emptying  of  the  stomach; 
noticeable  falls  of  the  temperature  after  vomiting,  with 
subsequent  elevation;  marked  reduction  of  the  arterial 
blood  pressure;  early  development  of  pronounced  jaun- 
dice, albuminuria,  or  gastric  hemorrhage;  loss  of  con- 
sciousness with  active  delirium  or  with  a  staring  expres- 
sion; profound  coma;  suppression  of  urine. 

The  mortality  from  3'ellow  fever  varies  in  the  different 
epidemics.  The  series  of  277  cases  treated  at  Las  Animas 
Hospital  in  Havana,  which  have  been  specially  analyzed 
in  this  paper,  gave  a  mortality  of  22.7  per  cent. 

I  have  myself  seen  the  range  of  mortality  vary,  in  dif- 
ferent epidemics,  between  4  and  86  per  cent.  Among 
soldiers  confined  in  barracks  the  mortality  is  said  to  have 
been  as  high  as  92  per  cent.  It  is  low  among  children 
and  very  low  in  the  full-blooded  negro.  I  have  not  been 
able  to  find  any  decided  differences  in  the  mortality  of 
the  whites  from  the  various  nations.  Reports  to  the 
contrary  are,  in  my  opinion,  to  be  explained  by  acci- 
dental conditions  affecting  at  the  time  one  race  more  than 
another.  The  natives  of  one  country,  for  instance,  will 
be  better  looked  after;  they  will  come  in  for  treatment 
earlier  than  others.  At  Las  Animas  Hospital  the  mor- 
tality among  those  who  were  admitted  within  the  first 
forty -eight  hours  of  the  disease  was  17.7  per  cent.,  while 
among  those  who  were  admitted  later  it  rose  to  32.8  per 


cent.     Now,  the  first  were  mostly  Americans;  the  second 
were  Spaniards,  Italians,  etc. 

Before  concluding  this  description  of  yellow  fever  I 
wish  to  state  that  though  I  have  made  special  use  of  the 
material  at  my  disposal,  which  is  derived  from  the  study 
of  cases  in  Havana  during  1900  and  1901,  my  knowledge 
of  the  disease  is  based  upon  the  study  of  many  epidemics 
observed  in  the  United  States,  in  Cuba,  and  in  Mexico. 
I  mention  this  because  I  wish  to  declare  that  I  liave 
found  the  disease  everywhere  and  at  all  times  to  be 
always  the  same.  The  number  of  mild  cases  will  be 
greater  at  one  time  than  at  others.  There  may  be  a  dif- 
ference in  intensity ;  but,  aside  from  this,  I  have  never 
l>een  able  to  discover  characteristic  features  that  would 
distinguish  one  epidemic  from  another. 

Morbid  Anatomy.* — External  appearance  of  tbe 
body.  The  cadaver  of  yellow-fever  patients  presents  a 
characteristic  coloration.  The  shade  of  yellow  is  va- 
riable up  to  a  deep  saffron  color.  This  is  not  uniformly 
distributed  as  in  other  forms  of  jaundice,  but  rather  ap- 
pears with  greater  intensity  in  the  depending  portions  of 
the  body.  At  the  same  time  we  find  extensive  areas  of 
cadaveric  lividity  due  to  hypostasis.  The  face  appears 
livid  and  turgid.  From  the  mouth  and  nostrils  we  gene- 
rally find  oozing  a  dark  fluid,  or  dark  crusts  or  coagula 
are  found  about  these  orifices.  The  conjunctivae  are  yel- 
low and  often  ecchymotic. 

The  Heart. — This  organ  is  not  as  a  rule  seriously  af- 
fected in  yellow  fever.  This  opinion  does  not  conform 
with  that  of  Soudre  and  Couto  as  expressed  in  Nothna- 
gel's  "  System  of  3[edicine. "  The  size  and  weight  of  the 
organ  are  normal.  The  consistence  is  generally  firm, 
with  few  exceptions.  The  external  aspect  indicates  in 
some  cases  a  slight  increase  of  the  aubpericardial  fat, 
specially  towaixi  the  base,  and  along  the  transverse  and 
longitudinal  furrows.  This  is  not  an  evidence  of  degene- 
ration since  the  underlving  muscular  tissue  is  generally 
found  to  be  normal.  On  tbe  surface  we  may  find  a  few 
ecchymotic  spots,  but  they  are  not  more  numerous  than 
those  found  elsewhere.  Soudr6  and  Couto  describe  in 
one  case  a  hemorrhagic  focus  about  the  size  of  an  al- 
mond, involving  the  whole  thickness  of  the  left  ven- 
tricular wall.  On  opening  the  heart  the  muscle  appears 
somewhat  paler  than  normal,  and  the  thickness  of  tbe 
ventricular  wall  is  normal,  or  may  be  slightly  incr^sed. 
This  is  described  as  constant  by  Couto  and  Soudre.  Tbe 
left  auricle  and  the  right  side  present  nothing  abnormal 
Some  post-mortem  clots  are  generally  found  in  the  cavi- 
ties. The  endocardium  presents  to  the  naked  eye,  in 
some  cases,  a  yellowish  discoloration,  more  marked  tow- 
ard the  tendinous  extremities  of  the  papillary  mns- 
cles.  Ecchymotic  points  may  be  seen  generally  near  the 
large  vessels.  These  are  not  constant  changes.  Tbe 
valves  may  be  slightly  thickened  toward  tlie  borders,  but 
usually  they  are  normal.  The  valvular  thickening  and 
vegetative  endocardial  lesions  described  by  Couto  and 
Soudre  as  constant,  we  have  not  been  able  to  find. 

Histology. — Alterations  of  the  muscular  fibre  occur 
only  in  rare  cases.  The  striation,  which  is  never  as  dis 
tinct  in  the  cardiac  as  in  the  voluntary  muscles,  shows 
quite  clearly  in  most  of  our  preparations  as  soon  as  we 
apply  the  sufficient  amplification.  The  continuity  of  the 
fibre  is  not  altered,  and  it  is  well  known  that  in  the 
degenerated  heart  this  is  easily  broken.  The  nuclei  take 
the  stains  readily,  and  do  not  present  the  deformities  and 
elongations  that  are  found  in  other  infections.  The  in- 
terstitial connective  tissue  is  not  increased  or  proliferated. 
The  vessels  show  no  alterations.  Occasionally  we  find 
small  extravasations  near  the  endo-  or  pericardium.  The 
subpericardial  fat  appeara  to  be  somewhat  increased. 
This  probably  explains  the  augmentation  in  the  size  of 
the  organ.  Rarely  we  have  met  with  alterations  in  the 
muscular  fibre.  These  are  by  no  means  uniform.  More 
or  less  granular  cells  are  found  among  perfectly  normal 
ones.     The  former  are  slightly  vacuolated,  and  their  stri- 

*  This  section  bas  been  written  by  Drs.  /aan  Gultem  and  A.  A. 
AbaUL— Editor. 
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atioDS  may  be  completc'ly  lost.  The  nuclei  will  be  fouud 
to  take  the  stains,  and  to  Bhow  no  profound  alterations. 
The  fatty  degeneration,  described  by  others,  we  tind  to 
be  exceptional.  Nowhere  have  we  found  evidences  of 
acute  endocarditis.  In  one  case  we  found  a  minute  ac- 
cumulation of  round  cells,  separating  muscular  fibres 
which  were  perfectly  normal. 

The  pleura  and  lungs  present  no  lesions  that  are  char- 
arteristic  of  yellow  fever. 

The  Spken. — I  ts  size  is  usually  not  altered.  On  section 
the  pulp  presents  a  dark  wine  color,  with  reddish  areiis. 
The  Malpighian  corpuscles  are  not  prominent.  The  con- 
sistence of  the  organ  is  somewhat  diminished.  Histo- 
logical! v  we  find  the  organ  but  slightly  affected.  The 
Malpighian  bodies  show  neither  prohfemtivo  nor  degene- 
rative lesions,  but  the  connective-tissue  stroma  appears 
to  bo  slightly  increased.  The  parenchyma  of  the  organ 
is  congested.  The  small  veins  are  particularly  distended. 
In  some  cases  we  met  with  hemorrhagic  foci.  There  is 
no  increase  in  the  amount  of  pigment  contained  in  the 
spleen.  Some  authors  describe  cloudy  swelling  limited 
to  small  areas  of  the  parenchyma.  This  we  have  not 
been  able  to  confirm,  nor  have  we  found  any  appreciable 
change  in  the  vascular  walls. 

77t«  Kidneys, — By  the  naked  eye  we  discover  profound 
lesions  that  appear  to  be  constant.  The  size  is  more  or 
less  increased.  The  color  is  generally  yellowish-red. 
Upon  section  the  color  appears  reddish-yellow  or  gray- 
ish. The  vessels  are  dilated  and  the  blood  flows  freely. 
The  medullary  zone  contrasts  with  the  cortical  through 
the  normal  or  somewhat  cyanotic  hue  of  the  former.  The 
capsule  peels  easily,  and  the  surface  appears  I'eddish -yel- 
low with  vascular  arborizations. 

Morbid  Histology. — Two  kinds  of  lesions  are  found  in 
our  preparations :  one  is  constant  and  the  other  variable. 
The  glomeruli,  though  sometimes  normal,  present  in 
most  instances  evident  lesions.  At  times  the  capsule  is 
thickened  through  proliferation  of  its  cells,  but  it  is  more 
frequently  normal,  except  tlmt  the  epithelium,  parietal 
or  visceral,  is  more  or  less  degenerated.  The  cavity  is 
generally  filled  with  an  exudate  of  variable  character. 
It  ma}'  be  granular,  containing  exfoliated  cells,  or  it 
may  present  minute  fattv  areas  or  evidences  of  hyaline 
degeneration.  The  exudate  takes  a  rose  color  with  the 
htematoxylin-eosin  stain,  or  gives  the  reactions  of  hyaline 
matter.  The  capsular  degeneration  does  not  appear  to 
be  constant:  nor  is  it  nec^sarily  fatty,  even  in  cases  in 
wbicli  the  fatty  change  is  quite  apparent  in  other  por- 
tions of  the  kidney.  The  glomerule  is  retracted  and 
small  in  proportion  to  the  amount  of  exudate,  and  it 
rarely  shows  evidences  of  cloudy  swelling.  In  our  ex- 
perience the  more  constant  lesions  are  found  in  the  con- 
voluted tubules.  Their  lumen  mav  be  dilated,  and  con- 
tains granular  matter  from  the  disintegration  of  cells 
and  from  the  coagulation  of  albumin.  Together  with 
this  material  we  find  cells  in  a  more  or  less  degenerated 
state,  and  fragments  of  the  same,  in  conjunction  with 
deformed  free  nuclei,  still  capable  of  taking  the  basic 
Bt^ns.  In  some  places  we  find  hyaline  masses,  true 
casts,  filling  the  lumen.  In  preparations  stained  after 
March].  QoTgi,  or  Weigert  we  find  here  and  there  fine 
fatty  granules  or  droplets  of  varying  size.  This  is 
by  no  means  always  the  case,  for  we  find  many  tubules 
in  an  advanced  state  of  degeneration  without  signs  of 
the  fatty  reactions.  We  have  not  been  able  to  find 
the  colloid  bodies  and  crystals  described  by  Council- 
man. The  epithelial  lining  of  the  convoluted  tubules 
ia  intensely  degenerated,  in  the  shape  of  cloudy  swell- 
ing or  fatty  change.  Osmic-acid  preparations,  stained 
by  safranin  and  carmine,  will  show  cells  infiltrated  with 
fat,  and  still  presenting  complete  integrity  of  the  nucleus. 
Mitotic  figures  are  rare.  We  find  also  the  special  form 
of  necrosis  described  by  Councilman,  namely,  minute, 
rounded,  or  irregular  bodies,  well  diflferentiated  from  the 
plx)topla8m.  They  stain  intensely  with  eosin,  and  should 
be  studied  with  high  powers.  The  straight  collecting 
tubes,  the  descending  loop  of  Henlc,  the  excretory  ducts 
are  less  affected.    Here  the  integrity  of  the  epithelium  is 


better  preserved,  and  the  form  of  degeneration  most  fre- 
quently encountered  is  the  cloudy  swelling.  The  tubes 
in  the  pyramids  are  often  obstructed  with  cylinders  cor- 
responding with  those  that  are  found  in  the  urine.  The 
interstitial  connective  tissue  also  participates  in  the  proc- 
ess. We  find  recent  round -cell  infiltrations  aroumf  the 
glomerules  (periglomerulitis),  and  about  the  cortical  and 
medullary  tubules.  In  some  sections  the  infiltration  is 
such  as  to  invade  the  tubules  themselves.  The  epithelial 
cells  are  found  degenerated  and  compressed  among  con- 
nective-tissue cells  of  new  formation  and  leucocytes. 

Twice  we  have  met  wifli  small  abscesses  of  the  kidney 
at  the  line  of  contact  of  cortical  and  medullary  portions. 
Bearing  upon  the  question  of  secondarv  infections  we 
should  state  that  one  of  these  cases  was  ot  short  duration. 

The  renal  vessels  are  at  times  dilated,  especially  the 
larger  ones,  the  hiterlobular  and  arciform ;  but  no  appre- 
ciable changes  are  found  in  the  walls  of  these  or  of  the 
smallest  vessels.    Hemorrhages  are  rarely  met  with. 

We  may  classify  the  renal  process  in  yellow  fever  as  a 
hematogenous  acute  parenchymatous  nephritis. 

The  Stoftiaeh. — The  size  of  the  organ  is  normal  or 
slightly  increased.  On  opening  the  viscus  we  find  al- 
ways more  or  less  of  a  dark  fiuid,  resembling  coffee  infu- 
sions of  variable  density.  Frequently  we  find  remnants 
of  fo(xi,  and  at  times  tine  shreds  of  mucous  membrane. 
The  spectroscopic,  chemical,  and  microscopic  investiga- 
tions show  that  the  coloring  matter  of  this  fluid  is 
hfemoglobin  or  some  one  of  its  derivatives.  The  mucous 
membrane  presents  a  reddish -gray  color  and  ecchymotic 
points  especially  about  the  cardia  and  pylorus.  The  re- 
mainder of  the  surface  presents  also  reddish  points  corre- 
sponding with  the  dilated  vessels. 

Histology. — The  changes  found  vary  in  different  cases. 
Sometimes  they  are  limited,  in  the  mucosa,  to  a  simple 
congestion,  specially  characterized  by  a  distention  of  the 
intertubular  vessels  that  empty  into  the  veins  of  the  sub- 
mucosa.  In  these  cases  only  the  superficial  part  of  the 
mucosa  is  altered.  The  nucleus  and  the  protoplasm  do 
not  take  the  stain  well,  but  the  epithelium  is  generally 
preserved.  Such  losses  of  it  as  may  be  encountered  are 
to  be  ascribed  to  cadaveric  changes.  We  find  in  these 
stomachs  small  superficial  hemorrhagic  foci,  and  at  times 
small  extravasations,  but  without  any  evidence  that 
the  capillaries  have  suffered  in  their  inte^ritv.  Over 
the  places  lust  described  the  more  superficial  layers  of 
the  epithelium  are  degenerated,  and  the  cells  are  found 
mixed  in  a  magma  composed  of  exfoliated  cells,  altered 
red  globules,  and  free  pigment.  Other  cases  present 
deeper  lesions.  These  are  more  pronounced  toward  the 
fundus  and  pylorus,  especially  the  former.  The  chief  or 
central  cells  of  the  glands  present  lesions  that  are  charac- 
terized by  lack  of  afiSnity  with  the  heematoxylin,  and  a 
granular  condition  of  the  protoplasm ;  but  we  have  not 
been  able  to  demonstrate  the  presence  of  fat.  These 
alterations  do  not  generally  affect  uniformly  the  whole 
length  of  the  gland.  In  the  glandulae  propnie  of  E5lli- 
ker  we  find  normal  chief  cells  alongside  others  more  or 
less  degenerated.  The  fundus  of  the  gland  is  general- 
ly less  affected  than  the  periphery.  In  these  cases  the 
interstitial  connective  tissue  participates  in  the  degenera- 
tive process.  This  tissue  presents  a  certain  degree  of 
translucency,  and  a  lack  of  definition  of  its  elements. 
These  alterations  are  more  manifest  in  the  superficial  lay- 
ers. These  do  not  stain  distinctly  with  the  eosin  or  with 
the  fuchsin  in  van  Gieson*s  process.  The  elastic  fibres 
cannot  be  easily  distinguished.  We  have  seen  no  evi- 
dence of  active  connective-tissue  proliferation,  such  as  is 
found  in  most  of  the  forms  of  gastritis,  specially  the 
kfissiorrhagic.  We  do  find  accumulations  of  round  cells 
in  the  mucosa  and  submucosa,  but  without  evidences 
of  degeneration  or  active  proliferation.  The  submucosa 
presents  small  areas  of  degeneration  in  the  muscularis 
mucosoB.  We  have  not  been  able  to  discover  the  punc- 
tated appearance  described  by  Couto  and  Soudr6.  The 
vessels  are  often  dilated,  but  no  alterations  can  be  found 
in  their  walls.  The  lumen  is  generally  packed  with  red 
cells  and  a  few  leucocytes.    In  one  case  connective- tissue 
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elements  of  new  formation  were  found  infiltrating  the  sub- 
inucosa  about  the  veins,  but  eveo  here  no  change  could 
l)e  demonstrated  in  the  vascular  wall.  The  muscnilar 
coat  is  normal  in  volume  and  shows  no  signs  of  degene- 
ration. Distended  vessels  are  seen  among  the  layers  of 
the  musculature.  The  fat  of  the  subserosa  is  not  in- 
creased, nor  is  this  membrane  in  any  way  altered. 

The  Intestines. — The  lesions  vary  with  the  form  and 
intensity  of  the  infection.  In  those  cases  in  which  tliere 
have  been  intestinal  hemorrhages  the  lesions  arc  more 
intense.  Invaginations  of  the  small  intestines  have  been 
met  with.  In  one  of  our  cases  there  were  two  such  dis- 
locations: one,  at  1.5  metre  from  the  duodenum,  and  the 
other  80  cm.  lower  down.  There  were  no  adhesions  nor 
inflammatory  exudate  upon  the  serosa,  but  simply  a  con- 
gestion of  the  invaginated  portion  of  the  intestine. 

On  opening  the  intestine  we  And  the  color  to  be  nor- 
mal, except  at  some  places  where  a  reddish  and  cvanotic 
discoloration  is  apparent.  This  is  more  marked  in  the 
upper  part  of  the  intestine.  Peyer's  patches  are  not 
swollen  or  ulcerated.  Histologically  we  find  no  serious 
lesions  of  the  mucosa.  It  is  less  congested  than  that  of 
the  stomach.  In  most  of  our  preparations  there  are 
marked  cadaveric  lesions,  specially  toward  the  duode- 
num. The  epithelium  covering  the  villi  may  be  want- 
ing or  macerated,  but  it  is  generally  present.  The 
glands  of  Liebcrktlhn  show  no  evidences  of  catarrhal 
inflammation,  and  the  cells  of  the  glands  of  Brunner  pre- 
sent nothing  abnormal.  We  find  no  abnormal  round-cell 
or  leucocytic  infiltration.  In  hemorrhagic  cases  we  find 
foci  similar  to  those  described  in  the  stomach.  The  sub- 
mucosa  and  the  serosa  are  normal. 

The  large  intestines  are  usually  not  affected.  When 
we  meet  with  lesions  they  are  generally  encountered  in 
tlie  lower  portions  of  the  gut  and  are  catarrhal  in  char- 
acter. The  rectum  generally  contains  faecal  matter,  the 
consistence  of  which  varies  considerably.  Hemorrhagic 
lesions  are  occasi(mally  met  with. 

The  Lirer. — The  volume  of  the  organ  is  normal  or 
slightly  augmented.  In  60  autopsies  performed  by 
Couto  and  Soudre  the  weight  averaged  1,680  gm.  The 
minimum  was  1,200  and  the  maximum  2,200  gm.  In  8 
cases  it  varied  between  1,400  and  1,500.  Thirteen  cases, 
investigated  by  Dr.  Aran  jo  Vianna,  gave  a  specific 
weight  as  follows: 
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Color. — The  color  of  the  organ  is  characteristic  of  tlie 
disease.  It  may  be  compared  with  new  leather  or  box- 
wood. Minute  reddish  points  are  generally  found  on  the 
inferior  surface.  On  section  we  observe  the  same  dis- 
coloration, and  we  notice  some  reddish -gray  points  corre- 
sponding to  portal  spaces.  The  gall  bladder  usually 
contains  small  quantities  of  bile  of  dark  color  and  syrupy 
consistence.  The  biliary  passages  are  patulous,  and  on 
compression  of  the  gall  bladder  the  bile  flows  freely  into 
the  duodenum. 

Histology. — From  the  study  of  our  cases  we  conclude 
that  the  liver  is  the  organ  most  seriously  affected  in  yel- 
low fever.  We  are  at  once  struck  by  the  deformity  and 
disorder  that  prevail  in  the  hepatic  lobule.  The  cells  are 
not  radially  distributed  around  the  central  vein,  and  the 
vascular  net  appears  more  tortuous  than  normally.  For- 
eign elements,  such  as  leucocytes  and  connective  tissue 
of  new  formation,  among  the  hepatic  cells,  give  rise  to 
this  disorder.  The  protoplasm  of  the  cells  is  more 
granular  than  normally,  and  presents  vacuoles  of  vary- 


ing size.  These  gradually  gain  upon  the  protoplasm 
until  they  invade  it  totally.  Highly  refractive  hyaline 
bodies,  more  or  less  rounded  generally,  but  at  times  pre- 
senting slight  prolongations,  are  found  in  the  cells  and 
between  them.  These  bodies  take  the  eosin  stain  intense- 
ly, and  take  an  orange  color  by  the  van  Gieson  method. 
According  to  Councilman  they  represent  a  partial  necro- 
sis that  is  characteristic  of  the  acute  fatty  degenerations 
of  the  liver.  (**  Report  of  the  Etiology  and  Prevention 
of  Yellow  Fever,"  by  George  M.  Sternberg.  "  Report  of 
the  United  States  Marine  Hospital  Service,"  1890.)  The 
nucleus,  usually  excentric,  generally  stains  well  with  the 
basic  colors.  This  integrity  of  the  nucleus  contrasts  in  a 
remarkable  manner  with  the  disintegration  of  the  proto- 
plasm, and  probably  explains  the  rapid  recuperation  of 
the  functional  activity.  Some  nuclei  are  degenerated, 
as  evidenced  by  signs  of  caryorrhexis  and  vacuoli^atioD. 
This  occure  especially  in  the  neighborhood  of  the  portal 
spaces.  Here  also  we  meet  occasionally  with  evidences 
of  proliferation :  double  nuclei,  various  manifestations  of 
mitosis,  and  small  hepatic  cells.  In  preparations  colored 
by  the  March!  method,  or  fixed  in  Flemming's  fluid,  we 
find  that  the  vacuolizations  of  the  protoplasm  represent 
simply  fat  globules.  These  take  the  black  color  with  the 
osmic  acid.  Their  number  varies  from  two  to  four,  or 
they  may  run  together,  occupying  the  whole  body  of  the 
cell.  We  rarely  find  necrotic  areas.  In  one  case  the 
necrotic  areas  were  confined  to  the  periphery  of  the  lob- 
ule, while  the  central  portion,  charged  with  fat,  pre- 
sented a  normal  coloration  of  the  nuclei. 

The  interstitial  connective  tissue  participates  actively 
in  the  pathologic  process.  This  is  especially  true  in  the 
portal  spaces,  where  we  encounter  accumulations  of  round 
cells  gathered  around  the  blood-vessels  and  bile-ducts, 
and  frequently  preying  upon  the  latter  and  obliterating 
their  lumen.  This  obliteration  is  not  constant,  for  we 
meet  with  open  ducts  even  in  the  midst  of  the  prolife- 
rated connective  tissue.  In  the  interior  of  the  acini  we 
find  also  a  considerable  number  of  round  and  fusiform 
cells,  together  with  fibrilliB  of  connective  tissue  and  a 
few  leucocytes. 

It  is  a  remarkable  fact  that  we  meet  nowhere  with  evi- 
dences of  a  decided  pigmentation  of  the  organ.  The  free 
pigment  is  relatively  scarce.  It  is  manifested  by  a  finely 
punctated  appearance,  and  does  not  give  the  iron  reac- 
tions. Pigment  is  also  found  within  the  cells.  The 
scantiness  of  pigment  in  the  yellow-fever  liver  is  in 
strong  contrast  witli  the  findings  in  other  forms  of  jaun- 
dice.    The  walls  of  the  biliary  passages  are  normal. 

The  blood-vessels  of  the  liver  present  no  alteration  of 
the  walls.  Their  lumen  is  not  distended,  and  in  their 
contents  we  find  but  rarely  an  increase  of  the  leucocytes. 
Hemorrhages  are  very  rare. 

The  Pancrefts. — In  the  few  cases  in  which  we  have 
studied  this  gland  we  have  foimd  only  cadaveric  changes. 
We  could  not  demonstrate  the  existence  of  the  fatty  de- 
generation described  by  some  ob.servers. 

The  Serrons  System. — The  meninges  are  generally  in  a 
normal  condition.  Sometimes  ecchymotic  spots  are  found 
in  the  dura.  The  sinuses  are  generally  fouud  filled  with 
blood  in  those  individuals  who  die  in  a  comatose  state. 
The  arachnoid,  the  pia,  and  the  choroid  plexus  are  con- 
gested, and  occasionally  we  meet  with  small  extravasa- 
tions. On  section  the  blood  flows  somewhat  freely  from 
the  vessels.  The  ventricles  are  dilated.  Their  walls,  as 
well  as  the  cerebrospinal  fluid,  are  slightly  stained  yel- 
low. The  brain  is  of  normal  consistence,  but  somewhat 
softened  in  prolonged  cases.  On  section  the  color  is  nor- 
mal and  the  punctated  appearance  is  rather  prominent. 
The  spinal  cord  presents  similar  appearances  with  less 
prominence  of  congestive  signs.  The  histology  of  the 
uervcnis  system  has  not  been  carefully  investigated. 

TuEATMENT.  — The  mortality  statistics,  referred  to 
under  the  head  of  Prognosis  (and  they  correspond  with 
others  from  various  sources)  show  the  importance  of  early 
treatment  in  yellow  fever.  Not  that  w^e  possess  any  spe- 
cific that  should  be  applied  during  the  first  hours  of  the 
disease,  but  that  those  patients  are  more  likely  to  recover 
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who  are  put  to  bed  at  once,  and  who  are  kept  on  an  ab- 
solute diet.  Nothing  else,  if  we  except  tlie  administra- 
tion of  a  laxative  and  the  employment  of  8ome  palliative 
measures,  was  done  for  the  patients  admitted  to  Las 
Animas  and  the  Mercedes  hospitals  during  the  first  two 
days  of  the  disease.  The  results  compare  very  favorably 
with  those  obtained  without  the  proper  sick-room  disci- 
pline, and  with  active  medication.  I  recommend  in  this 
connection  the  reading  of  a  paper  entitled  **  Notes  on  the 
Treatment  of  Yellow  Fever  at  Las  Animas  Hospital,"  by 
Col.  W.  C.  Gorgas,  in  the  Journal  of  the  Association  of 
Military  Surgeons,  for  October.  1908. 

The  patient  should  be  put  to  bed  at  once  and  kept  in 
the  horizontal  position.  Clean  linen  for  the  bed  and  per- 
son should  be  furnished  plentifully.  Windows  and 
doors  Hhould  be  left  open  (screened  against  mosquitoes, 
of  course),  care  being  taken  to  avoid  only  the  direct  ac- 
tion of  strong  currents  of  air.  The  quarters  should  be  as 
clean  as  possible.  Patients  seem  to  do  well  when  treated 
in  tents,  whereas  the  mortality  is  generally  high  in  old 
yellow -fever  hospitals.  The  skin  should  be  cleansed  and 
rubbed  with  hot  water  and  soap,  and  clean,  loose  gar- 
ments should  be  substituted  for  the  clothing  worn  by 
the  patient.  It  is  not  unreasonable  to  believe  that  these 
measures  may  lessen  the  chances  of  secondary  infections. 
At  any  rate,  the  patients  so  treated  do  better  than  others. 

A  mild  purgative — calomel  and  Jalap  or  castor  oil — is 
ordered,  and  water  is  given  freely  through  a  drinking 
tube  or  feeding  cup.  From  fifty  to  eighty  ounces  of 
fluid  are  given  in  tlie  twenty-four  hours.  Plain  water, 
pleasant  alkaline  waters,  ginger  ale,  lemonade,  orange 
leaf  tea,  are  given,  preferably  cold,  though  some  patients 
call  for  warm  drinks.  Weak  solutions  of  bicarbonate  of 
sodium  may  take  the  place  of  mineral  waters.  The  pa- 
tient is  not  allowed  to  sit  up  to  empty  the  bladder  and 
rectum. 

Absolutely  no  drugs  are  given  until  we  see  clear  indi- 
cations for  them,  a  condition  tliat  is  not  likely  to  arise  in 
a  large  number  of  cases,  or  only  from  the  third  day  on- 
ward in  the  grave  cases.  During  this  interval  much  can 
ha  done  to  relieve  tlie  sufferings  of  the  patient  and  to 
gain  his  confidence. 

External  applications  should  be  freely  used:  light 
sinapisms  to  the  back  of  the  neck,  to  the  calves  of  the 
legs,  to  the  loins,  or  to  the  epigastrium;  ice  caps  to  the 
head  or  to  the  back  of  the  neck ;  rubbing  of  the  legs  or 
back  with  alcohol  or  some  liniment;  warm  applications 
over  the  bladder  if  there  he  retention  of  urine ;  sedative 
water  to  the  forehead.  If  the  body -temperature  be  very 
high  the  surface  should  be  sponged  with  cool  water  and 
alcohol,  or  an  enema  of  cold  water  may  be  given. 

If  by  night  time  the  patient  be  suffering  much  from 
pains  in  the  back  and  head,  a  dose  of  tve  grains  of  phen 
acetin  may  be  given,  and  repeated,  if  necessary,  once 
durinz  the  night.     After  the  third  night  this  drug  is 
scarcely  called  for,  and  its  use  is  probably  harmful. 

The  first  symptom  tliat  is  likely  to  call  for  special 
treatment  is  vomiting.  If  the  bowels  have  not  acted 
since  the  initial  purge  we  should  now  give  a  Seidlitz 
powder  in  broken  doses,  or  effervescing  magnesia,  or 
calomel  in  minute,  often  repeated  doses.  If  the  vomit- 
ing does  not  stop  readily,  we  should  discontinue  the  ad- 
ministration of  liquids  by  the  mouth,  and  allow  nothing 
but  cracked  ice  in  small  quantities.  At  the  stime  time 
rectal  injections  of  warm  physiologic  salt  solution  in 
doses  of  six  ounces  every  four  hours  should  be  pre- 
scribed. It  is  to  be  hoped  now  that  the  rectum  has  not 
been  made  irritable  by  the  excessive  use  of  purgatives, 
for  much  depends  upon  the  continued  administration  of 
these  injections  perhaps  for  .several  days.  When  wc 
have  reached  the  fifth  or  sixth  day  of  the  disease,  the 
que«ti<m  of  feeding  these  patients  presents  itself.  If 
there  has  U^cn  no  vomiting  one  ounce  of  milk  may  be 
givon  every  two  hours  by  the  mouth;  but  if  we  have 
iM-en  furred  to  use  the  rectal  injections,  two  or  three 
ounces  of  milk  should  l)e  injected  with  the  salt  solution. 

If  the  vomiting  and  retching  be  very  frequent,  a  few 
doses  of  cf)caine  in  liiblet  form  should  be  tried,  or  ice 


may  be  applied  to  the  throat.  The  oft-repeated  vomit- 
ing is  almost  sure  to  lead  to  hemorrhage.  Immediately 
upon  the  first  appearance  of  brown  flakes  in  the  vomit  us 
I  prescribe  tincture  of  the  chloride  of  iron  in  five-drop 
doses  every  two  hours.    I  give  it  usually  with  a  little 

glycerin  and  lemon  juice.  The  iron  almost  always  re- 
uces  the  frequency  of  the  vomiting.  I  have  tried  adre- 
nal extracts  without  success.  If  there  be  much  hemor- 
rhage from  the  mouth  I  prefer  to  use  a  mouth  wash 
containing  antipyrin.  Wherever  the  source  of  the  hem- 
orrhage may  be,  I  think  the  iron  should  be  insisted  upon. 

The  remainder  of  the  treatment  reduces  itself  to  sus- 
taining the  strength  of  the  patient,  and  stimulating  the 
action  of  the  heart  and  kidneys  by  the  judicious  use  of 
strychnine  and  digitalis  and  alcohol ;  tlie  two  former  by 
the  hypodermic  method,  and  the  latter  by  the  mouth  or 
rectum.  Alcohol  is  not  well  borne  in  large  doses;  a 
tablespoonful  of  champagne  or  some  whiskey  in  car- 
bonic-acid water,  given  occasionally  when  symptoms  of 
collapse  appear,  is  without  doubt  useful.  Hyp<xlermics 
of  strychnine,  or  of  digittilin  in  doses  of  gr.  ^  or  gr.  ^f^ 
may  be  given  every  six  hours  with  advantage.  I  do  not 
believe  these  patients  will  stand  as  much  strychnine  as 
those  suffering  from  other  infectious  diseases. 

Digitalis  is  more  specially  indicated  when  the  kidneys 
are  inactive.  In  suppression  of  urine  cold-water  rectal 
injections  have  been  recommended,  and  in  some  few 
cases  I  think  I  have  done  good  through  the  diuretic 
action  of  calomel. 

The  prolonged  typhoid  cases,  generally  marked  by 
intense  jaundice,  require  alcohol  and  strychnine.  Most 
of  them  have  to  take  iron  for  a  few  days  on  account  of 
the  hemorrhages;  but,  as  these  subside,  I  think  they  axe 
benefited  by  the  use  of  small  doses  of  chlorate  of  potas- 
sium. Later  on,  in  the  period  of  convalescence,  they 
should  take  muriatic  acid  and  nux  vomica. 

As  already  mentioned,  about  the  fifth  day  we  should 
begin  to  give  milk,  with  lime  water,  if  necessary.  The 
dose  should  be  gradually  increased,  and  about  the  ninth 
day  a  mild  solid  diet  may  be  orderetl.  Ice  cream  is  niucli 
relished,  and  may  be  given  before  this. 

The  patient  should  be  allowed  to  get  on  his  feet  grad- 
ually, and  in  the  majority  of  cases  he  is  up  and  about  at 
the  end  of  the  second  week.  Very  mild  cases  will  have 
recovered  completely  in  ten  days,  while  others  will  re- 
quire the  use  of  ^K^ptouized  food,  tonics,  and  massage 
for  a  few  days. 

Propoylaxis. — The  perfect  success  of  the  prophylac- 
tic measures  against  yellow  fever  is  based  on  the  com- 
plete knowledge  we  now  possess  of  the  mode  of  pro  pa - 
gati(m  of  the  disease.  It  is  tmnsmitted  by  the  Stegomy  ia 
fasciata ;  the  insect  becomes  infected  by  biting  the  yellow- 
fever  patient  at  any  time  during  the  first  three  days  of 
the  disease ;  the  insect  becomes  infecting  twelve  days  after 
it  has  bitten  the  yellow-fever  patient.  The  application 
of  this  knowledge  to  prophylactic  practice  is  perfectly 
feasible. 

The  patient  should  be  treated,  if  possible,  within  an 
enclosure  known  to  be  free  from  the  Stegomyia  mos- 
quito. In  cities  exposed  to  the  introduction  of  yellow 
fever  there  should  be  kept  always  in  readiness  such  nn 
enclosure — a  mosquito-proof  ward.  In  the  city  of  Ha- 
vana we  have  no  hesitation  in  receiving  cases  of  yellow 
fever  from  the  shipping.  We  have,  almost  forcibly  and 
with  the  idea  of  protecting  the  ship  and  the  port  to  which 
it  was  bound,  removed  such  a  patient  from  a  vessel  and 
brought  him  into  the  city.  Our  security  in  this  city  de- 
pends simply  on  our  having  such  an  enclosure.  The 
patient  is  brought  under  a  mosquito  bar  to  the  mosquito- 
proof  wards  of  Las  Animas  Hospital,  where  he  is  cared 
for  by  attendants,  many  of  wliom  are  non-immunes. 
This  has  been  done  now  for  three  consecutive  summers 
without  a  single  in.stance  of  propagation  of  the  disease. 

If  the  patient  must  be  treatecl  at  home  steps  should  be 
taken  to  screen  the  windows  and  doors.  If  possible  a 
room  .should  be  first  fumigated  to  destroy  the  mosquitoes, 
and  screened  before  the  patient  is  brought  into  the  apart- 
ment. 
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It  is  apparent  that  the  source  of  infection,  the  patient, 
is  quite  under  our  control  in  most  instances.  Of  course 
the  possibility  always  exists  of  mild  ambulatory  cases 
that  may  escape  our  observation.  I  have  always 
thought  that  such  c^ses,  specially  among  the  negroes, 
are  responsible  for  the  spread  of  some  epiaemics. 

If  the  patient  lias  had  the  opportunity  to  infect  mos- 
quitoes before  he  comes  under  observation,  it  becomes 
necessary  to  destroy  the  infected  insects.  Here,  again, 
we  observe  how  completely  this  disease  is  under  our  con- 
trol. The  insects  give  us  time  to  act.  Tliey  can  do  no 
harm  before  the  lapse  of  twelve  days.  Furthermore  the 
Stegomyia  mosquito  is  a  domestic  insect.  It  is  not  likely 
to  migrate  far  from  the  patient.  It  will  remain  in  the 
same  room  or  at  least  in  the  same  hous(^  If  the  patient's 
quarters  are  protected  against  tlie  smoke,  the  other  parts 
of  the  building  may  be  fumigated  with  pvrethrum.  The 
houses  immediately  adjoining  should  be  fumigated  at  the 
same  time.  After  the  recovery  or  death  of  the  patient  the 
room  occupied  by  him  should  also  be  fumigated. 

Although  the  pyrethrum  is  not  so  certain  au  insecticide 
as  are  certain  other  substances,  it  is  more  manageable,  and 
can  be  applied  in  all  places  and  at  all  times.  If  cnre  be 
taken,  during  fumigation,  to  leave  a  sheet  of  paper,  wet 
with  mucilage,  under  a  glass  window,  or  under  some  open- 
ing pasted  over  with  paper,  the  insects  are  sure  to  fly  to 
the  light,  and  will  drop,  when  paralyzed,  upon  the  paper 
beneatli.  In  this  manner,  and  by  carefully  sweeping  the 
room,  before  freely  opening  the  windows,  after  fumigat- 
ing for  four  hours,  we  are  quite  sure  of  collecting  all  the 
mosquitoes.  These  should  be  burnt  at  once,  or  placed  in 
a  bottle,  if  we  desire  to  determine  the  kind  of  insects 
found  in  the  premises. 

The  complete  success  attained  in  Havana  by  these 
methods  was  in  part  due  to  the  fact  that  most  of  the  pa- 
tients affected  with  yellow  fever  were  hospital  patients; 
that  is,  thev  could  be  removed  at  once  to  Las  Animas,  or 
to  some  of  the  private  hospitals  in  which  the  sanitary 
department  had  seen  to  the  preparation  of  adequate 
wards. 

A  fine  was  imposed  on  the  physician  who  failed  to  re- 
port a  case  of  yellow  fever,  and  a  commission  of  experts, 


whose  opinion  as  to  the  diagnosis  was  final,  visited  the 
patient  at  once,  and  reported  upon  the  nature  of  the  dis- 
ease. Preventive  measures  already  instituted  were  con- 
tinued or  not  according  to  the  finding  of  the  commission. 

At  the  same  time  that  these  direct  measures  of 
prophylaxis  are  being  carried  out.  every  effort  should  be 
made  to  diminish  the  number  of  the  Stegomyia  mos- 
quitoes in  the  locality.  Deposits  of  water  of  all  kinds 
should  be  reduced  to  a  minimum.  Waste  waters,  sinks, 
and  pools  should  be  frequently  oiled  with  petroleum,  and 
water  barrels,  tanks,  and  cisterns  should  be  screened. 

The  above  simple  method  of  prophylaxis  is  based  on 
the  well-known  studies  of  Dr.  Finlay,  and  Drs.  Reed, 
C'arroll,  Lazear,  and  Agramonte.  These  authors  had  left 
undetennined  the  duration  of  the  period  of  infectivityof 
cases  of  yellow  fever.  From  their  experience  and  my 
own  it  appeared  probable  that  this  period  of  infectivity 
WHS  limited  to  the  first  three  days  of  the  disease.  In  the 
report  of  the  French  commission  (Marchoux,  SalimbenI, 
Simond)  sent  to  Hio  by  the  Pasteur  Institute,  we  find 
(AnnaUs(U  I'lnntitut  PaMeur,  November,  1908)  that  spe- 
cial attention  was  paid  to  this  point,  and  that  inoculation 
experiments  were  made  to  show  that  a  case  of  yellow 
fever  on  the  fourth  day  was  not  capable  of  transmitting 
the  disease. 

Other  experiments  of  tlie  said  commission  are  of  inter- 
est from  the  point  of  view  of  individual  propbylaxU, 
although  I  do  not  believe  that  tliey  are  capable  of  exten- 
sive practical  application.  Our  system  of  general  pro- 
phylaxis is  so  complete,  the  results  are  so  certain,  that 
we  can  scarcely  believe  that  methods  of  individual  pro- 
phylaxis will  ever  be  called  for. 

The  experimenters  of  the  French  conmiission  have  im- 
munized individuals  by  injecting  serum  of  yellow-fever 
patients  previously  treated  by  heating  for  five  minutes  at 
a  temperature  of  55'  C,  or  by  keepmg  it  under  a  layer 
of  vaseline  during  eight  days.  Dr.  Carroll  had  already 
suggested  the  attenuation  of  the  virus  by  heat.  The 
commission  also  show  that  the  serum  of  convalescents 
possesses  preventive  properties,  and  perhaps  curative 
properties,  as  suggested  by  Finlay. 

Juan  GviUrat. 
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Explanation  of  8iaN8.~The  Roman  numeral  refer  to  tlie  volume,  the  Arabic  to  the  page. 


AaelieD* 
Abwence* 


Aachen,  medicinal  springs  at,  i.  1 
Aagiini,  ii.  828 
Abattoirs,  v.  724 

sanitary  inspection  of.  v.  725 
Abbe*8  lateral  anastomosis  of  in 

testincs  bv  suture,  v.  179 
Abbreviations  used  in  denoting  the 

elect ncal  reactions,  iii.  771,  776 
Abdomen,  anatomy  of,  i.  2 

deformities    of,  determined    by 

cvrtometer,  iii.  341 
development    of    organs  of,    i. 

179 
emphysema  of.  viii.  480 
examination  of,  in  diseases  of  the 

stomach,  vii.  488 
examination  of,  in  medico  legal 

autopsy,  i.  659 
fasrite  of,  i.  3 
form  and  appearance,  i.  8 
gunshot  wounds  of,  iv.  454 
Incisions  in,  i.  5 
injuries  of,  i.  16,  670 
lynipliatics  of,  v.  635 
massage  of,  v.  695 
malformations  of,  vii.  702 
muscles  of,  i.  8 
regions  of,  i.  11 
section  of.  in  new-born,  vi.  275 
surgery  of.  i,  16 
woim({s  of,  i.  17 
Abdominal  bandage,  for   soldiers, 
V.  796 
aorta,  aneuiism  of.  i.  85,  886 
cavity  and  contents,  i.  11 
lymphatic  glands,  v.  636.  640 
muscles,  anomalies  of.  vi.  61 
pregnancy,  iv.  57 
ring,  external,  anatomy  of.  i.  8 

internal,  anatomy  of,  i.  6 
tumors,  diagnosis  of,  i.  22 
viscera,  anatomical  i*elation8  of, 
i.  12 
gunshot  wounds  of,  iv.  456 
relative  positions  of  the,  i.  12 
wall.  i.  3 

aliscess  of.  v.  535 
posterior,  i.  10 
Abductor  hallucis  muscle,  anomalies 
of,  vi.  59 
indicis  muscle,  vi.  55 
minimi  digit!  muscle,  anomalies 

of.  vi.  55,  59 
o.ssis  metatarsi  quint!  muscle,  vi. 

59 
pollicis  muscle,  anomalies  of,  vi. 

55 
pollicis  lon<rtis  muscle,  iv.  242 
Abenakis  Springs,  i.  39 


Aberration,  chromatic,  iv.  91 

mental,  v.  25  (see  also  Imanity) 

spherical,  iv.  84,  91 
Aberystwitb,  i.  39 
Abies  abies,  vi.  689 

balsamea,  ii.  624 

canadensis,  vi.  639 
Abietic  acid,  i.  39 
Abiotrophy  of  the  my  on,  vi.  62 

of  the  motor  neurones,  vi.  62 
Ablution,  general,  iv.  789 
Abnormalities  of  size,  vii.  672 
defective,  vii.  678 
excessive,  vii.  672 

of  position,  vii.  672 

transposition  of  viscera,  vii. 
673 
Abogate,  i.  191 
Abortion,  i.  39 

criminal,  i.  42.  671 ;  viii.  512 

examination    in    cases   of   sus- 
pected, i.  43 

indications  for  induction  of,  vi. 
809 

laws  against  criminal  induction 
of,  i.  42 

leucorrhoea  following,  v.  495 

methods  of  inducing,  vi.  810 

missed,  i.  41 

pathology  of,  iii.  62 

post-mortem    indications   of,   i. 
670 
Abortives,  vi.  691 
Abrachius,  vii.  714 
Abrasions  of  cervix  uteri,  viii.  69 
Abrin,  v.  260 
Abrus  precatorius,  v.  260 
Abscess,  i.  44,  47 

alveolar,  v.  248;   vii.  6C0;  viii. 
490 

amcpbic,  i.  44 

appendicular,  i.  89 

aspiration  of,  i.  580 

bronchiectatic,  viii.  406 

caused  by  quinine,  iii.  422 

cervical,  diffuse,  vi.  593 

cold.  i.  46,  48 

cutaneous,  i.  49 

embolic,  i.  46 

extradural,  ii.  222,  415,  v.  709 

formation  and  healing  of,  v.  6, 
11 

iliopsoas,  i.  86 

in  axilla,  vii.  207 

in    hip -joint    disease,    v.    268, 
284 

in  ischiorectal  fossa,  i  894 

in  neck,  vi.  192 

in  Pott's  disease,  vii.  407 


Abscess,  intracranial,  ii.  411 

ischiorectal,  i.  48,  894;  vi.  564 

mammary,  ii.  474 

near  rectum,  i.  394 

of  abdominal  wall,  v.  535 

of  auricle,  iii.  607 

of  bladder,  vii.  708 

of  brain,  ii.  218.249,411 

a  cause  of  headache,  iv.  552 
complicating    inflammation 

of  the  ear,  iii.  655 
due  to  chronic  purulent  in- 
flammation of  the  middle 
ear,  v.  707 
traumatic,  iv.  561 

of  cerebellum,  ii.  219 

of  cornea,  iii.  283;  iv.  100 

of  Fallopian  tubes,  vii.  709 

of  finger,  iv.  502 

of  jaw  (lower),  v.  258 

of  larynx,  v.  410 

of  liver,  v.  530 

of  lung,  V.  586;  vii.  755 

of  mamma,  ii.  474 

of  mediastinum,  v.  782 

of  nasal  septum,  vi.  109 

of  oesophagus,  vi.  840 

of  omentum,  vi.  360 

of  ovary,  vii.  709 

of  palm  of  hand,  iv.  504 

of   pancreas.    See  Pancreatiti», 
Acute  Suppurative 

of  spleen,  vii.  427,  429 

of  testicle,  vii.  709 

of  tongue,  vii.  795 

of  tympanic  membrane,  iii.  625 

pelvic,  i.  394 

peri -oesophageal,  vi.  840 

psoas,  vi.  779 

rectal  (deep),  i.  894 

retropharyngeal,  vi.  599 

serous,  i.  46 

sputum  in,  character  of,  vii.  432 

subareolar,  ii.  474 

subdiaphragmatic,  viii.  502 

sublingual,  vi.  593 

submammary,  ii.  474 

subphrenic,  iii.  437;  viii.  506 

suburethral,  i.  772 

treatment  of,  i.  47 

tropical,  i.  44;  v.  532 

tuberculous,  v.  207 
Abscesses,  metastatic,  in  walls  of 

arteries,  ii.  98 
Abscission  oi  uvula,  viii.  108 
Absence  of  adrenals,  vii.  566 

of  cervix  uteri,  viii.  78 

of  iris,  V.  217 

of  larynx,  v.  419 
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Absence    of  mammary  gland,    ii. 

Accidents  by  machinery,  measures 

Achromatic  spindle,  ii.  764 

471 

for  preventing,  vi.  880 

Achromatolysis,  vi.  661 

of  nails,  vi.  93 

from  electric  current,  iii.  754 

Achromatopsia,  ii.  13;  viii.  245 

of  nipple,  ii.  465 

Acclimatization,  i.  52 

Achylia  gastrica,  vii.  508 

of  oesophagus,  vi.  338 

diseases  interfering  with,  1.  58 

Acroddextrins,  iii.  472 

of  ovary,  vi.  481 

hygiene  of,  i.  53 

Acidophiles,  ii.  80 

of  patella,  vi.  517 

obstacles  in  the  way  of,  i.  53 

Acids  (and  see  also  under  the  Eng- 

of pericardium,  vi.  558 

Accommodation,  i.  54;  iv.  98 

lish  name  of  the  acid) 

of  spleen,  vii.  425 

and  refraction,  disorders  of,  i.  54 

abietic,  i.  89,  65 

of  tongue,  vii.  793 

changes  in  eye  in,  i.  54;  iv.  98 

acetic,  i.  65,  67 

of  ureter,  viii.  11 

disorders  of,  i.  54,  59;  iv.  94 

acetyl-salicylic,  i.  581 

of  uterus,  viii.  72 

influence  of  age  upon,  iv.  95 

aconitic,  i.  85 

of  uvula,  viii.  109 

mechanism  of,  iv.  98 

acrylic,  i.  68 

of  vagina,  viii.  153 

nerves  of  apparatus  of,  iv.  95 

action  of,  on  tissues,  i.  71 

Absinthe  habit,  i.  50 ;  viii.  316 

range  of,  i.  55;  iv.  94 

agaric,  i.  188 

Absinthin,  viii.  316 

region  of,  vi.  78 

agaricic,  i.  138 

Absinthism,  i.  50 

Scheiner's  experiment,  iv.  98 

agaricinic,  i.  138 

Absinthium,  viii.  316 

spasm  of  muscles  of,  i.  60 

alantic,  iii.  742 

Absinthol,  viii.  316 

varying  shape  of  the  lens  during. 

alkaptonic,  viii.  47 

Absorbent    material    for  dressing 

iv.  93 

alpha-toluic,  vi.  609 

wounds,  iii.  555 

Accounts  of  physicians.    See  Fees 

amido-,  1.  68 

system,  v.  624.     See  also  Lym- 

A. C.  E.  mixture  as  an  anaesthetic. 

amidoacetic,  i.  68,  754 

phatic  Syntem 

i.  292 

amido-stearic,  vi.  788 

Absorption,  i.  50 

Acephalus,  vii.  681 

anacardic,  ii.  707 

in  cataract,  ii.  725 

Acer  barbatum,  vii.  648 

angelic,  i.  848 

spectre,  vii.  275 

saccharum,  vii.  548 

arachidic,  i.  68 

Abstract  of  Ignatia,  iv.  843 

Acervulus  cerebri,  ii.  166 

aromatic,  i.  69 

Abstracts,  v.  735 

Aoervus  cerebri,  ii.  166 

sulphuric,  vii.  56S- 

Abuta,  V.  859 

Acetabulum,  iv.  690 

arsenous,  i.  524 

rufescens,  v.  859 

fractures  of,  i.  60 

artanthic,  v.  714 

Acacia,  iv.  427 

Acetal,  i.  68 

as  antidotes,  i.  872 

catechu,  ii.  738 

Acetaminol,  i.  68 

as  beverages,  i.  72 

Senegal,  iv.  427 

AcetaniUd,  i.  63 

as  caustics,  ii.  756 

suma,  ii.  738 

relation  of,   to  phenacetin,  vi.. 

as  digestants,  iii.  471 

vera,  iv.  427 
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as  disinfectAnts,  i.  687 

Acaena^  vi.  1000 

Acetanilide,  i.  63 

as  escharotics,  i.  72 

AcanthacesB,  i.  51 

Acetate  of  ammonium,  i.  216 

as  lotions,  i.  72 

Acanthia  columbaiia,  v.  156 

of  iron,  v.  225 

aspartic,  i.  68 

inodora,  v.  156 

of  lead,  V.  471 

benic,  vi.  68 

hirundinis,  v.  156 

of  potassium,  vi.  744 

benzoic,  i.  744 

pipistrelli.  v.  150 

of  zinc,  viii.  339 

beta-oxybutyric,  viii.  4^- 
bile,  i.  68;  viii.  50 

Acanthocephala,  vi.  224 

Acetic  acid,  i.  65 

Acanthosis  nigricans,  i.  ol 

as  a  caustic,  ii.  757 

boric  or  boracic,  ii.  130 

Acardiac  monsters,  vii.  679 

as  a  germicide,  iv.  330 

Boswellic,  vi.  355 

Acardius,  vii.  679 

concentrated,  poisoning  by,  i.  662 

Boswellinic,  vi.  355 

accplmlus,  vii.  681 

Acetic  ether,  i.  65 

burns  from,  ii.  520 

acormus,  vii.  680 

Aceto-arsenite  of  copper,  poison- 

butyric, i.  67 

amorphus,  vii.  682 

ing  by.  i.  663 

camphoric,  ii.  628 

completus,  vii,  680 

Acetone,  i.  65 

camphoronic,  ii.  624 

Acari,  see  Arachnida,  i.  428 

as  a  germicide,  iv.  330 

capric,  i.  68 

Acarian  furrows,  i.  432 

in  diabetic  urine,  i.  66;  iii.  430 

caproic,  i.  67 

Acarida,    i.  429.     See  also  Arach- 

Acetone- chloroform,  i.  821 

caprylic,  i.  68 

nida 

Acetonuria,  i.  65;  viii.  49 

carbamic.  i.  68 

Acaroides  gum,  viii.  318 

au  autointoxication,  i.  645 

carbazotic.  vi.  632 

resin,  viii.  318 

in  insanity,  v.  40 

carbolic,    i.   363,   369,    687;    it 

Acarus  dysenteriie,  i.  4^^ 

Acetophenone,  iv.  811 

655 

exulcerans,  i.  431 

Aceto  -  phenone-ortho-oxy-quin- 

carbonic,  ii.  661 

lactis,  i.  434 

olin,  i.  67 

carminic,  iii.  225 

scabiei,  i.  431:  vii.  34 

Acet-ortho-toluid,  i.  67 

carthamio,  vii.  8 

siro,  i.  431,  434 

Acet-para-toluid,  i.  67 

catechu-tAnnic,  ii.  739 

Accelerator  nrinee  muscle,  anom- 

Acetracts, i.  65 

cathartic,  vii.  117 

alies  of,  vi.  62 

Acetum,  v.  740 

cerotic,  i.  68 

Accessory  abdominal  oblique  mus- 

Acetyl-benzoyl-aconine, i.  84 

cetraric,  vi.  1 

cle,  vi.  61 

Acetylene,  ii.  664;  iv.  761 

chelidonic,  ii.  700 

gluteus  minimus  muscle,  vi.  56 

Acetyl-para-amido-salol,  vii.  15 

chelidoninic,  ii.  760 

head  to  quadriceps  cruris  muscle, 

Acetyl-salicylic  acid,  i.  581 

cholalic,  i.  68,  754 

vi.  57 

Acetyl-thymol,  i.  67 

cholic,  i.  754 

inferior  oblique  muscle,  vi.  48 

Acheiria,  iv.  492 

chromic,  iii.  70 

palmar  alxluctor  indicis  muscle, 

Achillea,  viii.  318 

chrysophanic,  iii.  76;  vi.  974 

vi.  55 

Achillein,  viii.  818 

cinnamic,  iii.  98 

suprarenals,  vii.  566 

Achilles  jerk,  vi.  874 

citric,  iii.  126 

thyroids,  vii.  775 

Achillo-bursitis,  iv.  215 

columbic,  iii.  226 

Accidental    injuries,    amputatit)n 

posterior,  iv.  216 

comenic,  vi.  385 

in.  i.  235 

Achillodynia,  iv.  215 

corrosive,  bums  from,  ii.  519* 

conservatism  in  treatment  of,  i. 

Acholia,  v.  530 

cresotic,  vii.  9 

236 

Achorion  Schdnleinii,  i.  720 

cresotinic,  vii.  9 

Accidents  a  cause  of  deaf-mutism. 

Achroma,  acquired.     See  Vitiligo 

cresvlic,  iii.  829 

crude  pyroligneous,  i.  66 

iii  86.J 

congenital.     kSee  Albinism 
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Acids,  dexirorotary  lactic,  viii.  48 

(liHcetic,  viii.  4u 

dibromogaliic.  iv.  299 

digalHc,  vii.  OBO 

di-iodo-salicylic,  v.  210 

effect  of,  on  electrdtonus,  ii,  776 

erucic,  vi.  68 

eriodictvonic,  viii.  384 

etlie real  sulphuric,  i.  69 

fatty,  i.  67;  viii.  47 

formed  from  alcohol  by  bacteria, 
i.  685 
from  carbohydrates  by  bac- 
teria, i.  6H5 

formic,  i.  67;  iv.  247 

gallic,  i.  596;  iv.  299 

gallo-tannic.  vii.  636 

gentisic,  iv.  827 

glacial  acetic,  i.  65 

glutamic,  i.  68 

glycocholic.  i.  68 

glycol ic,  i.  68 

glycuronic,  in  urine,  viii.  46 

gynocardic,  ii.  808 

hederic,  v.  288 

hedero-tannic,  v.  238 

hippuric.  i.  69;  viii.  46 

homogentisinic,  viii.  47 

hydriodic,  iv.  775 

hydrobromic,  iv.  776 

hydrot^hloric,  iv.  780 

liydrocyanic,  iv.  "JSO 

hydrofluoric,  iv.  786 

igasuric,  vi.  808 

in  urine,  viii.  52 

iodo-salicylic,  v.  210 ;  vii.  9 

ipecacuanhic,  v.  211 

isoanemonic.  vi.  797 

isoiactic,  v.  402 

isovalerianic,  i.  67 

kombic,  vii.  541 

krameria-tannic,  vi.  964 

lactic,  i.  68;  v.  402;  viii.  48 

lactucic.  v.  408 

IflBvo -rotatory  lactic,  i.  68 

larixinic,  v.  405 

lauric.  i.  68 

lepidotic.  iii.  225 

malic,  V.  680 

margaric.  i.  68 

meconic.  vi.  885.  886 

metacopaivic.  iii.  278 

mono-plienetidin  citric,  v.  854 

morrhuic,  vi.  789 

muriatic,  iv.  780 

myristic,  i.  68;  vi.  417 

nitric,  vi.  289 

nitrohydrochloric,  vi.  294 

nucleic,  i.  69 

of  cinchona,  iii.  92 

oleic,  i.  68;  vi.  849 

or tho-oxy -benzoic.    See  Salicylic 

orthophosphoric,  vi.  620 

osmic.  vi.  418 

oxalic.  i^68;  vi.  452 

oxybutyric,  i.  68 

palmitic,  i.  68 

papaveric,  vi.  785 

paralactic,  i.  68 ;  viii.  48 

phenaceturic,  viii.  47 

phcnic,  ii.  655 

plienolHulphonic,  vii.  558 

phenyl -acetic,  vi.  609 

phenyl -aery  lie,  iii.  93 

phenylhydrazine   levulinic,    vi. 
609 

phenylic.  ii.  655 

phenyi-salicylic,  vi.  609 


Acids,  phoaphoric,  vi.  620 

phytolaccic,  vi.  728 

picric,  vi.  682 

podophyllic,  vi.  689 

polygalic,  vii.  114 

propionic,  i.  67 

prussic,  iv.  780 

pyrocomenic,  vi.  885 

pyrogallic,  vi.  818 

pyroli^neous,  i.  65 

rhatania-tannic,  vi.  964 

rheadic.  vi.  785 

rheic,  iii.  76 

rheotannic,  vi.  974 

rheumic,  vi.  974 

ricinoleic.  ii.  709 

rutinfc,  vi.  1008 

salicylic,  vii.  7 

salicylous,  vii.  9 

salicyl-sulphonic,  vii.  9 

sarcolactic,  i.  68 ;  viii.  48 

scammonic.  vii.  44 

sozolic,  i.  570 

stearic,  i.  68 

strychnic,  vi.  808 

succinic,  i.  68.  208 

sulphocarbolic,  vii.  558 

sulphuric,  vii.  562 

sulphurous,  vii.  568 

tannic,  i.  596;  vii.  636 

tartaric,  vii.  640 

taurochoHc,  i.  68 

temulentic,  vi.  701 

tetra-iodi-di-chlor-salicylic,    vii. 
729 

therapeutic  action  of,  i.  71 

thiolinic,  vii.  741 

thio-salicylic,  vii.  742 

toxicodendrici  vi.  696 

toxicology  of,  i.  69 

tribenzoT-gallic,  vii.  878 

tribenzoyl-gallic,  vii.  878 

trichloracetic,  vii.  880 

uric,  i.  69 

uroleucinic,  viii.  47 

valerianic  and  valeric,  viii.  181 

vegetable,  in  plants,  i.  101 
Acini  of  mamma,  ii.  467 
Acipenser,  v.  284 
Acme  difltillers,  vi.  170 
Acne,  i.  72 

albida,  v.  818 

atrophica,  i.  78 

bromide,  i.  74 

cachecticorum,  i.  78;  v.  508 

erythematosa,  i.  79 

frontalis,  i.  78 

indurata,  i.  78 

iodide,  i.  74 

necrotica,  i.  78 

of  the  auricle,  iii.  606 

of  the  eyelids,  iv.  117 

picea,  i.  78 

pilaris,  i.  78 

punctata,  iii.  226 

rodens,  i.  78 

rosacea,  i.  79;  iii.  714;  v.  615 

scrofulosorum,  v.  508 

sebacea  cornea,  v.  806.    See  also 
Keratosis  follicularis 

simplex,  i.  72 

treatment  of,  i.  76,  81 

varioliformis,  i.  78;  v.  850 
Acocanthera,  vi.  480 
Acocantherin,  vi.  430 
Acoin,  i.  82 
Aconite,  i.  82 ;  vi.  705 

as  a  cardiac  depressant,  ii.  688 


Aconite,  toxicology  of,  i.  84 
Aconitic  acid,  i.  85 
Aconitine,  i.  85 

effect  of,  on  heart  and  circula 
tion,  ii.  688 
Aconitum  ferox,  i.  84 

japonicum,  i.  84 

napellus,  i.  82 
Aoorin,  ii.  550 
Acormus,  vii.  680 
Acorus  calamus,  ii.  549 
Acoustic  cane,  the,  iii.  688 

hysteria,  iii.  608 

neurasthenia,  iii.  605 
Acqua  toffana,  viii.  846 
Acquired  characteristics,  discus- 
sion on,  iv.  85 
Acrodynia,  i.  86;  iv.  581 
Acromegaly,  i.  86;  vi.  278;  viii.  468 

a  cause  of  headache,  iv.  558 

hand  in,  iv.  500 

pathological  anatomy  of,  i.  91 ; 
vi.  641 

pituitary  gland  in,  vi.  418 

skeleton  in,  i.  98 

treatment  of,  i.  97 
Acromio-davicular  joint,  diseases 

of.  V.  277 
Acromion  process,  fracture  of,  iv. 

259;  vii.  45 
Acroparaostliesia,  vi.  272 
Actcea,  a  poisonous  plant,  vi  699 
Actinomycosis,  i.  97 

among  cattle,   detection  of,   v. 
726 

bacteriological  diagnosis  of,  viii. 
899 

blood-vessels  in,  ii.  108 

kyphosis  due  to,  v.  878 

of  heart,  iv.  579 

of  kidney,  v.  845 

of  nasal  cavities,  vi.  109 

of  oesophagus,  vi.  842 

of  periosteum,  vi.  569 

of  pharynx,  vi.  597 

of  spine,  vii.  888 

of  tongue,  vii.  795 

of  veins,  viii.  218 

sputum  in,  vii.  482 

streptothrix  of,  i.  719 
Actinomycotic  myositis,  vi.  82 
Actinotherapy,  vi.  991 

application  of.  vi.  992 

Finsen  method  of.  vi.  998 
Actions,  automatic,  i.  647 
Active  constituents  of  plants,  i.  101 
Actol,  vii.  216 

Actuaries'  life  table,  viii.  260 
Acupressure,  i.  104,  548 

liealing  of  arteries  after,  i.  538 
Acupuncture,  i.  105 
Acuteness  of  vision,  examination 
of,  iii.  215 

standards  of,  iii.  216 
Adam's  apple,  vi.  189 
Adams  County  Mineral  Springs, 

i.  105 
Adams  Springs,  i.  105 
Adaptation,  an  evidence  of  organic 

evolution,  iv.  82 
Addiment,  viii.  471 
Addison  Mineral  Springs,  i.  106 
Addison  Sulphur  Springs,  i.  106 
Addison's  disease,  i.  106;  v.  862. 
See  also  ISemilunar  Ganglin 

an  auto-intoxication,  i.  646 

blood  in,  ii.  69 

pathology  of,  vii.  110 
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Addison's   disease,  suprarenal 

Adrenal  glands,  i.  109,  127    See 

Africa,  sleeping  sickness  of,  iii.  561 ; 

medication  in,  vi.  412 

also  Suprarenals 

vii.  342 

Addison's  keloid,  v.  864 

absence  of.  vii.  566 

African  fever,  iii.  400 

Adductor   brevis  muscle,  vi.  57; 

accessory,  i.  129;  iv.  805 

Afterbirth,  vi.  642,  and  see  Placenta 

vii.  738 

atrophy  of.  vii.  567 

After-damp,  i.  155 

hallucis  muscle,  vi.  59 

cysts  of,  iii.  350 

After-images,  viii.  245 

indicis  muscle,  vi.  60 

extract  of,  in  Addison's  disease, 

Agamodistomiun       ophthalmo  - 

lon^s  muscle,  vi.  57;  vii.  738 

i.  110 

bium,  vii.  866 

ma^nus  muscle,  vi.  57;  vii.  738 

hemorrhage  of,  in  new -bom,  vi. 

Agar-agar,  i.  187 

minimus  muscle,  vi.  57 

280 

a  nutrient  medium  for  bacteria. 

pollicis  muscle,  iv.  485;  vi.  55 

lymphatics  of,  v.  637 

viii.  372 

quadratus  muscle,  vi.  57 

pathology  of,  i.  109.     See  also 

urine,  viii.  377 

Adenia,  iv.  728.     See  &\9oJlodff kin's 

Addison's  disease 

Agaric,  purging,  i.  188 

disease 

secretion  of,  vii.  101 

surgeon's,  vii.  481 

Adeno- carcinoma,  ii.  672 

tumors  of,  iv.  805;  v.  330.     See 

white,  i.  188 

of  evclids.  iv.  107 

also  Hypernephroma 

Ag^aricaceeB,  iv.  282 

of  heart,  i.  114 

Adrenalin,  vi.  412 

Agaricales,  iv.  282 

of  ovary,  vi.  487 

as  a  haemostatic,  iv.  478,  634 

edible,  iv.  282 

of  peritoneum,  vi.  571 

in  treatment  of  uraemia,  viii.  7 

poisonous,  iv.  282 

of  the  cervix  uteri,  viii.  88 

Adulterations  of  baking  powde*. 

Agaricic  acid,  i.  138 

Adeno-cystoma,  i.  115;  iii.  341 

iv.  180 

Agaricinic  acid,  i.  188 

Adenoid  tissue,  iii.  254;  v.  657 

of  butter,  iv.  180 

Agarics,    black  spored    series,  iv. 

Adenoid  vegetation  of  the  phar^'n- 

of  cheese,  iv.  180 

285 

gcai  tonsil,  vii.  823 

of  cocoa,  iv.  180 

brown-spored  series,  iv.  284 

Adenoma,  i.  Ill 

of  coffee,  iii.  190;  iv.  180 

pink -spored  series,  iv.  284 

decidual,  iii.  392 

of  condense<l  milk,  iv.  180 

rusty -spored  series,  iv.  284 

foetal,  iv.  383 

of  cream,  iv.  181 

white-spored  scries,  iv.  288 

myxomatosum,  iv.  383 

of  drugs  in  England,  iv.  177 

Agaricus  campestris,  iv.  285 

of  bladder,  i.  769 

in  German V,  iv.  177 

Agathin,  i.  138 

of  ciliary  body,  iv.  110 

in  United  States,  iv.  178 

Agathis  Australis,  iii.  852 

of  eyelids,  iv.  107 

of   food  and  drugs,   legislation 

dammara,  iii.  352 

of  intestine,  v.  188 

concerning,  in    Connecti- 

Age, i.  138 

of  kidney,  v.  324 

cut,  iv.  173 

and  insanity,  v.  30 

of  lachrymal  gland,  iv.  115 

in  England,  iv.  162 

as  a  factor  in  occupation,  vi.  321 

of  larynx,  v.  433 

in  France,  iv.  164 

effect  of,  on  pulse  rate,  iii.  109 

of  liver,  v.  554 

in  Germany,  iv.  165 

in  life  insurance,  v.  510 

of  nose.  vi.  140 

in  Indiana,  iv.  174 

in  tuberculous  joints,  v.  268 

of  parotid  gland,  vi.  510 

in  Massachusetts,  iv.  169 

influence  of,  on  accommodation. 

of  pharynx,  vi.  602 

in  Minnesota,  iv.  173 

iv.  95 

of  skin,  i.  115 

in  New  Jersey,  iv.  173 

on  dysentery,  iii.  568 

of  thyroid  gland,  iv.  381 

in  Ohio.  iv.  178 

on  insanity,  v.  69 

papuliferous,  iv.  884 

in  the  United  States,  iv.  167 

on  neurasthenia,  vi.  251 

sebaceum,  i.  115 

of  food,  classification  of,  iv.  176 

mollifying  dosage,  iii.  551 

sudoriparum,  i.  116 

of  honey,  iv.  181 

reckoning  of,  i.  188 

Adeno-myoma  of  round  ligament. 

of  lard.  iv.  181 

relation  of  myopia  to,  vi.  80 

viii.  98- 

of  maple  sugar,  iv.  182 

Agenesia,  i.  139.  606 

of  uterus,  viii.  98 

of  milk,  iv.  182;  v.  889 

A^nesis,  i.  189 

Adeno-sarcoma,    embryonal,    v. 

of  molasses,  iv.  182 

Ages  of  life,  i.  139 

325;  vi.  281 

of  olive  oil,  iv.  182 

Ageusia,  vii.  794 

Adeps,  V.  405 

of  spices,  iv.  188 

Agglutination  in  relation  to  b«mo- 

benzoinatus,  i.  746 

of  tea,  iv.  183 

lysis,  viii.  478 

lanae  hydrosus,  v.  405 

of  vinegar,  iv.  183 

Agitation,  effect  of,  on  bacteria,  i. 

Adhesions,  peritoneal,  a  cause  of 

Adults,  height  and  weight  of,  iv. 

685 

extra-uterine  pregnancy,  iv.  54 

420 

Aglossia,  vii.  798 

Adhesive  plaster,  German,  iii.  852 

significance  of  crying  in,  iii.  885 

AgnaU,  vi.  98 

Adiantum,  iv.  147 

Aegle  Marmelos,  i.  721 

Agnew's  catheter,  ii.  745 

capillus-veneris.  iv.  147 

JEgophony,  ii.  818 

Agonal  blood  clot,  iv.  614 

pedatum,  iv.  147 

Aeration  of  water,  viii.  284 

Agoraphobia,  i.  141 ;  v.  182 

Adipocere,  i.  116;  ii.  539 

Aerobes,  i.  679 

Agraphia,  i.  410 

Adipoma,  viii.  478.     See  also   Li- 

Aiirobioscope, viii.  403 

Agnmonia,  i.  142 

poma 

Aerometer,  viii.  29 

Agropyrum  repens,  ii.  298 

Adipose  ascites,  iii.  78 

A^rophthysmograph,  Gad's,  vi., 

Agrostemma  Oithago,  vi.  701 

Adiposis  dolorosa,  i.  96,  116;  vi. 

951 

Agua  azufrt>sa  del  topo  chico,  i. 

274 

A^rotherapeutics,  i.  131 

142 

Adipositas,  i.  123 

Adrotonometer,   principle    of,   vi. 

Agua  Galiente,  i.  142 

Adirondack  Mineral  Springs,  i. 

950 

various  springs  of  this  name,  i. 

126 

ASrozol,  i.  134 

142 

Adirondacks,  i.  126 

JBsculus,  ii.  514 

Agua  de  Vida  Springs,  i.  148 

Ac^utor  splenii  muscle,  vi.  60 

hippocastanum,  ii.  514;  vi.  702 

Agua  fria,  i.  143 

Adolescence,  v.  748 

pavia.  ii.  514;  vi.  702 

hedionda,  i.  148 

insanity    of,    v.    101.     See  also 

.Ssthesiometer,  i.  134 

tibia,  i.  144 

Dementia  praeox 

.Sstivo-autiunnal  fever,  v.  677 

Aguas  Calientes,  i.  144 

"Aid,"  U.  S.  Hospital  Ship,  iv.  739 

Adonidin,  i.  127 

.Sther.    See  Ether 

Adonin,  i.  127 

iBtiology,  i.  759 
JEtna  Springs,  i.  137 

Aiken,  S.  C,  i.  144 

Adonis,  i.  127 

Ailanthus,  i.  145;  vi.  706 

vernalis  as  a  diuretic,  Hi.  645 

Afliision,  iv.  789 

excelaa.  i.  145 

Adrenal  extract,  use  of,  in  Addi- 

Afirica, history  of  yellow  fever  in, 

glandnlosa,  i.  145 

son's  disease,  i.  110 

viii.  586 

malabarica,  i.  145 

604 


Ailxnents,  atnoug  troops,  depending 
upon  extremes  of  temperature,  ii. 
617 
Ainhum,  1  145;  iv.  808 
Air,  i.  147 

amount  required  in  respiration, 

vi.  948 
and  disease.  1.  150 
anthropotoxins  in,  vi.  159 
as  a  therapeutic  agent,  i.  181 
bacteriological  analysis  of,  viii. 

408 
cliemical  constitution  of.  i.  151 
compressed,  i.  181 

illness  from,  ii.  647 
compression  and  rarefaction  of, 
in  treatment  of  ear  disease,  iii. 
653 
contaminated  by  carbon  dioxide. 

U.  660 
expired,  composition  of,  vi.  947 
estimation  of  O  in,  vi.  948 
estimation  of  CO*  in,  vi.  948 
organic  matter  in,  ii.  479 
floating  particles  in,  i.  156 
impurities  in,  i.  154 
inspired,  composition  of,  vi.  947 
interchange   of  gases   between 

blood  and,  vi.  949 
liquefaction  of,  i.  150 
of  bouse,  examination  of,  iv.  768 
renewal  of,  in  pulmonary  alve- 
oli, vi.  946 
required     in     hospital   wards, 
schoolrooms,  barracks,  etc..  ii. 
661 
residual,  in  respiration,  vi.  947 
sewer,  i.  158 

tidal,  in  respiration,  vi.  947 
vitiated,  influence  of,  on  human 
life,  vi.  159 
relation  of,  to  consumption, 
iii.  265 
want  of  respirable,  as  a  cause  of 
asphyxia,  i.  576 
Air  calorimeter,  ii.  562 
Air  currenta  in  steamships,  vi.  156 
Air  cushion  of  use  in  bedsores,  i. 

741 
Air  cystB,  iii.  349 
Air  emboUam,  iii.  790;  viii.  241 
Air  ^8,  ii.  664 

Air  passages,  foreign  bodies  in,  i. 
158 
obstruction  of,  a  cause  of  dysp- 
noea, iii.  578 
Air  pressure,  i.  147 
Air  sacs,  v.  580 
Air  spaces  of  lung,  v.  579 
Airol,  iii.  425 
Aix-le»-bains,  i.  161 
Aiz-la-Ghapelle,  i.  1 
AJaocio,  i.  162 
Ajava,  i.  163 
i^owan,  i.  168 
Ajuga,  v.  879 

chamtppitys.  ii.  516 
reptans,  if.  516 
Akinesia  algera,  i.  168 
Akouphone,  iii.  684 
Alabama,  history  of  yellow  fever 
in,  viii.  587,  589 
requirements  for  medical  prac- 
tice in.  iv.  48 
Alant  camphor,  iii.  742 
Alantic  acid,  iii.  742 
Ala  of  nose,  malformations  of,  vi. 
123 
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Addlaon's  disease* 

Alopecia, 

Alaska,  viii.  848 

Aleurobius  farinsB,  i.  484 

Alassio,  i.  164 

Alexander's  operation  for  shorten- 

Alban, iv.  456 

ing  the  round  ligaments,  viii.  84 

Albarran's  cystosoope,  iii.  845 

Alexins,  iii.  844;  iv.  844 

Albinism,  i.  165;  v.  218:  vi.  685; 

Algiers,  i.  170 
Alhambra  Springs,  i.  172 

vii.  717 

iris  in.  v.  218 

Alhuelican  Spring,  i.  178 

partial,  i.  166:  vi.  685 

AUcante,  i.  178 

univ^sal,  vi.  685 

Alienation,  mental,   v.    25.    Bee 

Albinismus,  i.  165 

also  Insanity 

Albugo  Candida,  iv.  279 

Aliment,  i.  178 

Albumin  as  a  food,  i.  176 

Alimentarv  canal,  i.  179 
cysts  of,  iii.  850 

as  an  antidote,  1.  871 

in  normal  urine,  v.  818 

development  of,  i.  179 
in  childhood,  ii.  880 

iodatum,  iii.  780 

water,  how  to  make,  iii.  455 

Alimentation,  gastric,  forcible,  iv. 

Albuminate  of  iron,  v.  229 

189 

Albuminoid      degeneration      of 

rectal,  i.  185 

bronchial  glands,  v.  588 

AlkaUes,  i.  186 

Albuminous  degeneration,  i.  268; 

as  caustics,  ii.  757 

iii.  894 

as  digestants.  iii.  471 

of  the  neurones,  vi.  262 

as  expectorants,  iv.  50 

Albumins  in    milk,  determination 

burns  from,  ii.  519 

of,  V.  828 

in  bites  and  stings,  i.  187 

of  plasma,  ii.  85 

in  bums,  i.  187 

Albuminuria,  viii.  80 

mineral,  toxicology  of,  v.  844 

in  insanity,  ▼.  89 

Alkaline  Springs,  American  and 

neonatorum,  vi.  279 

European,  v.  846 

of  pregnancy,  iv.  845 ;  v.  880 

Alkalinity  of  blood,  ii.  24 

relation  of,  to  formation  of  cal- 

Engel's (ipparatus  for  testing,  ii. 

culi,  iii.  282 

retinitis  in,  vi.  956 

Alkaloids,  animal,  or  ptomaYns,  vi. 

Albumoses  in  urine,  viii.  82 

788 

Albumosuria  in  insanity,  v.  40 

cinchona,  iii.  89.  92 

in  my elomatous  conditions,  vi.  72 

Dragendorff 's  method  of  analyz- 

Alburgh Springs,  1.  166 

ing,  vi.  722 

Alcohol,  i.  166 

drugs  depending  upon,  for  activ- 

absolute, 1.  167 

ity,  i.  104 

amylic,  i.  169 

in  plants,  1.  108 

as  a  beverage  for  soldiers,  v.  805 

mydriatic,  i.  610 

as  a  cardiac  stimulant,  ii.  698 

vegetable,  as  food,  i.  177 

as  a  cause  of  insanity,  ii.  605 ;  v. 

Alkanet,  i.  187 

84 

Alkanna  red,  i.  187 

as  a  food,  i.  177 

tinctoria,  i.  187 

as>a  germicide,  iv.  880 

Alkannin,  i.  187 

as  a  hardening  fluid,  ii.  828 

Alkaptonuria,  viii.  47 

carbonated,  i.  167 

AUantoin  in  urine,  viii.  87 

death  from,  i.  665 

Allantois,  i.  187 

deodorated,  i.  167 

evolution  of,  i.  222 

diaphoretic  action  of,  iii.  488 

Alleghany  Springs,  i.  191 

effect  of,  on  foetus,  vi,  279 

Allen  Springs,  i.  191 

ethylic.  i.  166 

Alligator  pear,  i.  191 

headache  from  use  of,  iv.  548 

AUis'  inhaler,  iii.  15 

idiosyncrasy  for,  iv.  842 

method  of  reducing  dislocation 

in  diabetes  mellitus.  iii.  481 

of  hip.  iii.  525 

injections  of,  for  inoperable  can- 

Allium sativum,  iv.  808 

cer,  ii.  644 

Allorrhythmia,  iv.  599;  vi.  801 

methylic,  i.  169 ;  v.  780 

Allouez  Mineral  Springs,  i.  192 

physiological  action  of,  y.  684 

Alloxuric  bases  in  urine,  viii.  36 

tertiary  amyl,  i.  267 

AUspice,  i.  192 

wood,  i.  169;  v.  780 

AUyl  -  sulpho  -  carbamide.      See 

Thiosinamine 

Alcoholic    stimulants   as    diges- 

tants,  iii.  469 

Allyl  tribromide,  i.  192 

hypodermatic  use  of,  iv.  821 

Alm^n's  test  for  blood  pigment  in 

Alcoholism,  v.  81 

the  urine,  viii.  82 

among  troops,  ii.  608 

Almonds,  bitter  and  sweet,  i.  192 

as  a  cause  of  insanity,  v.  28 

bitter,  poisoning  by,  iv.  785 

influence   of,   on    military  effi- 

Alnus, i.  170 

ciency,  ii.  604 

Aloe  Barbadeusis,  i.  198 

Aldehyde,  i.  169 

Capensis,  i.  194 

acetic,  i.  169 

Natalensis,  i.  195 

Alder,  i.  170 

puriflcata,  i.  196 
Socotrina,  i.  194 

black,  i.  170 

brook,  i.  170 

vera,  i.  198 

tag.  i.  170 

Aloes,  i.  198 

Ale,  i.  169 

as  a  laxative,  v.  470 

Aleppo  boil,  i.  170 

as  a  purgative,  vi.  809 

Aletris,  i.  170 

Alopecia,  i.  194 

60.' 
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Alopecia  areata,  i.  198 

diagnosis  of,  from  folliculi- 
tis (lecalvans,  iv.  161 

congenita,  i.  195 

destruoti  va,  i.  201 

dynamica,  i.  201 

neurotica,  i.  201 

pityroides,  1.  195 

universalis,  i.  197 

prematura,  i.  195 

presenilis,  i.  195 

senilis,  i.  195 

simplex,  i.  198 

toxica,  i.  201 
Alpena     Magnetic      Sulphur 

Springs,  i.  201 
Alpha-eigfon,  iii.  730 
Alpha-eigon-sodium,  iii.  730 
Alpha-eucaine,  viii.  439 
Alpha-homochelidionine,  ii.  760 
Alpha-naphtol,  vi.  100 
Alpha-picrasmin,  vi.  826 
Alpha-toltiic  acid,  vi.  609 
Alphabet,  physiological,  v.  455 
Alpha  rays,  viii.  549 
Alpinia  officinarum,  iv.  288 
Alps,  i.  202 

Alsidium  helminthocorton,  vi.  1 
Alstonia  constricta,  iii.  548 

scliolaris,  iii.  542 
Alteratives,  i.  202 

in  insanity,  v.  72 
Althaea  otflcinalis,  v.  694 

rosea,  v.  686 
Altitudes,  high,  i.  202 

cases  suitable  for,  i.  205;  iii.  354 

climate  influenced  by,  iii.  138 

effect  of,  on  health,  i.  208;  ii.  27; 
vi.  823 

influence  of  upon  the  menopause, 
ii.  798 
Alum,  1.  207 

as  an  emetic,  iii.  812 

curd.  i.  207 

in  baking  powder,  detection  of, 
iv.  180 

in  cream  of  tartar,  detection  of, 
iv.  181 

in  water,  viii.  290 

poisoning  by,  i.  206 

whov,  i.  207 
Alumen,  i.  207 
Aluminum,  i.  206 

hydroxi*!,  i.  206 

poUissio-sulphate,  i.  207 

salicylate,  vii.  17 

sulphate,  i.  207 
Alumnol,  i.  207 
Alum  Rock  Springs,  i.  206 
Alum  root,  i.  206 
Alvelos,  i.  207 
Alveloz,  i.  207 

Alveolar  abscess,  v.  248;  vii.  660; 
viii.  490 

index,  vii.  231 

point,  vii.  229 
Alveolar  sarcoma,  vii.  38 
Alveolus,  fracture  of,  in  tooth  ex- 
traction, vii.  063 
Amacrine  cells,  iv.  80 
Amanita  muscaria,  iv.  288 

phalloidcs.  iv.  283 
Amanitopsis  vaginata,  iv.  283 
Amaranth,  iii.  277 
Amaroids  in  plants,  i.  108 
Amaryllidaceas,  i.  207 
Amaurosis,  ii.  6.     See  also  Blind- 
netfs 


Amaurosis,  uncmic,  vi.  957 
Amazia,  ii.  464,  471 
Amber,  i.  208 

gray,  i.  208 
Ambergris,  i.  208 
Ambler  Springs,  i.  208 
Amblyomma  americanum,  i.  436 
Amblyopia  ex  anopsia,  ii.  13;  vii. 
531 

hysterical,  ii.  13 
Amboceptor,  viii.  471 
Ambos,  i.  617 
Ambrein,  i.  208 
Ambrosia,  vi.  835;  viii.  815 
Ambulance  ship  SoUtce,  vi.  186 

surgeon,  i.  212 
Ambulances,  civil,  i.  207 

in  war,  i.  479;  vii.  851 
Ambulatory  treatment  in  fract- 
ures, iv.  250 
Am6,  iv.  7 

Amenorrhcea,  i.  218;  v.  742 
Americaji    Carlsbad   Springs,  i. 

214 
American  valerian,  iii.  340 
Americanus  Mineral  Well,  i.  214 
Ametropia,  i.  56.  593.  iv.  92 
Amido-acet-para-phenetidin,  vi. 

607 
Amido  acids,  i.  68;  vi.  787 

in  urine,  viii.  33 
Amidobenzene,  i.  857 
Amidostearic  acid,  vi.  788 
Aminoform,  iv.  246;  viii.  60 
Amitosis,  ii.  764 
Ammonia,  i.  214,  215 

albuminoid,  free,  in  water,  viii. 
288 

aromatic  spirit  of,  i.  215 

as  a  cardiac  stimulant,  ii.  694 

as  a  germicide,  iv.  331 

as  an  antidote,  i.  372 

as  a  vesicant,  iii.  304 

in  urine,  viii.  56 

liniment  of,  i.  215 

muriate  of.  iii.  4 

spirit  of,  i.  215 

stronger  water  of.  i.  215 

toxicology  of,  i.  216,  662 

w^ater  of.  i.  215 
Ammoniac,  gum.  i.  217 

plaster,  i.  218 
Ammoniated  glycyrrhi/in,  v.  518 

mercury,  v.  755 

tincture  of  guaiao,  iv.  423 
Ammonii    carbons s  as  an  expec- 
torant, iv.  50 
Ammonio-ferric  citrate,  v.  226 

sulphate,  v.  228 

tartrate,  v.  226 
Ammonio-formaldehyde,  iv.  246; 

viii.  60.     See  also  Vrotropin 
A  m  m  o  n  i  o-magnesium    p  h  o  s- 

phate,  calculi  of.  iii   235 
Ammonio  -  phenylacetamid,     vi. 

607 
Ammonium  acetate,  i.  216 

benzoate,  i.  745 

bromide,  ii.  485 

carbonate,  i.  216;  iv.  50 

chloral,  ii.  838 

chloride  as  an  expectorant,  iv. 
50 
as  a  germicide,  iv.  331 
therapeutic  uses  of,  iii.  4 

ichthyol-sulphonate.  iv.  835 

iodide,  v.  208 

nitrate  of,  i.  216 


t 


Ammonium  persulphate,  vi.  574 

picrate,  vi.  632 

salts  of,  i.  214 

sulphate  as  a  germicide,  iv.  831 
Ammonol,  i.  218 

salicylate,  1.  218 
Amnesia   i.  415;  iii.  261.     See  also 
Aphasia 

in  insanity,  v.  47 
Amnion,  i.  218;  viii.  4 

abnormalities  of,  i.  224 

anatomy  and  liistologv  of,  i.  223 

development  of,  i.  21§ 

pathology  of,  i.  225;  iii.  849 
Amniotic  bandiB  and  adhesions, 
i.  227 

a  cause  of  malformations,    vii. 
671 
Amniotic  fluid,  i.  224 
Amniotitis,  i.  226 
Amoeba,  viii.  530 

buccalis,  i.  283:  viii.  582 

coli.  i.  227;  viii.  580 

dentalLs,  i.  283;  viii.  582 
^ingivalis,  i.  238;  viii,  532 
^artulisi,  viii.  531 

Miunii.  viii.  531 

of  dysenterv,  iii.  569 ;  viii.  530, 
531 

oris  hominis,  i.  233 

pulmonalis,  viii.  532 

urogenitalis.  i.  238;  viii.  532 
Amoebae,  pathogenic,  in  man,  i.  227 
Amoebina,  viii.  529 
Amoeboid  movement  of  cells,  ii. 

762:  iii.  268 
Amorphus,  vii.  679 
Amotio  retinae,  vi.  959 
Amphiarthroses,  i.  558 
Amphiozus,  gastrula  of.  iv.  311 
Amphistomum  hominis,  vii.  865 
Amphoric  resonance,  ii.  816 

respiration,  ii.  818 
Amputation,  i.  238 

above  the  shoulder- joint,  i.  163 

after-treatment,  i,  244 

age  affecting  mortality,  i.  247 

aneurismal    varix   following,  i. 
245 

at  ankle,  i.  258 

at  elbow,  i.  251 

at  hip- joint,  i.  264;  v.  284 

at  knee,  i.  261 

at  shoulder,  i.  253 

at  wrist,  i.  250 

chorea  of  the  stump  after,  i.  246 

circular  methml.  i.  240 

comparison  of  methods  of,  i.  243 

complications  of.  i.  245 

congenital,  vii.  715 

contraindications  to,  i.  235 

definition  of,  i.  233 

double  incision,  circular  method, 
i.  240 

flap  method,  i.  242 

for  bone  disease,  i.  287 

for  burns,  i.  235 

for  cicatricial  contractions,  i.  287 

for  compoimd  disloaition,  i.  236 

for  compound  fracture,  i.  236 

for  deformities,  i.  287 

for  disease,  i  237 

for  gangrene,  i.  237 

for  pmshot  wounds,  i.  286 

for  mflammation.  i.  287 

for  injuries,  i.  285 

for  lacerated  wounds,  i.  235 

for  tetanus,  i.  286 
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Amputation  for  tumors,  i.  237 

for  ulcers,  i.  237 

for  wound  of  vessels  in  a  limb, 
i.  236 

hemorrhage  following,  i.  245 

historical  sketch  of,  i.  288 

in  case  of  phlegmon,  vi.  618 

indications  for.  i.  285 

individual,  i.  249 

in  fractures,  iv.  257 

instruments  necessary  for,  i.  288 

intermediary,  i.  288 

interscapulo-thoracic,  S.  254 

ligation  of  vessels  in.  i.  248 

mediO'tarsal,  1.  257 

methoils  of,  i.  240 

mortality  following,  i.  246 

multiple,  mortality  after,  i.  248 

musculo-tegumentary    flaps,    i. 
242 

nature  of  lesion  affecting  mortal- 
ity, i.  247 

neuralgia  in  the  stump  after,  i. 
246 

of  arm,  i.  252 

of  cervix  uteri,  viii.  67 

of  fingers,  i.  249 

of  foot,  i.  255 

of  forearm,  i.  251 

of  hand,  i.  250 

of  leg.  i.  260 

of  penis,  vii.  178 

of  thigh,  i.  263 

of  thumb,  i.  250 

of  toes.  i.  255 

of  uvula,  viii.  108 

oval  method,  i.  241 

osteomyelitis  following,  i.  245 

periostitis  following,  f  245 

preparations  for,  i.  288 

prevention  of  hemorrhage  in,  i. 
245 

primary,  i.  288 

prognosis  of.  i.  246 

rectanglar  flap.  i.  248 

seat  of  operation  affecting  mor- 
tality, i.  147 

secondary,  i.  288 

single  incision,  circular  method, 
i.  240 

spontaneous,  vii.  715 

subastragaloid,  1.  257 

Bupracondyloid.  of  leg.  i.  268 

tarso-raetatarsal.  i.  256 

tegumentary  flaps,  i.  242 

the  stump  after,  i.  244,  245 

through  metatarsus,  i.  255 

time  for,  i.  387 

transcondyloid,  of  leg,  i.  268 
Amputations,  i.  283 
Amyelus,  vii.  695 
Amy^ala  amara,  i.  192 

dulois,  i,  192 
AmygdalsB,  vii.  809,  and  see  ToniU 
Amygdalin.  i.  267 
Amygdaloliths,  iii.  282 
Amygdophenin,  i.  267 
Amyl  iodide,  i.  267 

nitrite,  vi.  291 

in  chloroform  anesthesia,  i. 
294 

valerianate,  i.  267 
Amylene,  i.  267 

as  an  ancesthetic,  i.  292 

chloral,  i.  267 

hydrate,  i.  267 

as  a  liypnotic.  iv.  817 
Amylodextrin,  iii.  428 


Amyloform,  i.  268;  iv.  246 
Amyloid,  i.  268 
Amyloid  bodies,  iii.  228 

concretions,  iii.  228 

degeneration,  i.  268;  iii.  896 

disease  in  veins,  viii.  209 
of  the  kidneys,  v.  821 
of  the  lymph  nodes,  v.  660 
of  muscle,  vi.  29 
of  the  omentum,  vi.  859 

infiltration  of  the  pancreas,  vi. 
464 
Amylolytic  enzymes,  iii.  842 
Amylopain,  iii.  474;  vi.  408,  479 
Amylum,  vii.  439 
Amyotrophic    lateral   Bclerosis, 

vi.  66;  vii.  851 
Anabolism,  i.  757;  ii.  763;  v.  762 
AnacardiacesB,  i.  271   • 
Anacardic  acid,  ii.  707 
Anacardium,  East  Indian,  ii.  707 

occidentale,  ii.  707;  vi.  698 

semecarpus,  ii.  707 
Anacyclua  pyrethrum,  vi.  522 

olflcinarum,  vi.  522 
Anaemia,  acute,  i.  278 

as  a  cause  of  insanity,  v.  33 

brickmakers*,  vi.  220 

chronic,  i.  279 

diagnosis  of,  from  purpura,  v. 
862 

diet  in,  iii.  460 

effect  of  iron  in,  v.  221 

general,  vi.  855 

haemolyraph  glands  in,  iv.  471 

idiopathic,  i.  271 

infantum  pseudolcuksmica,  vi. 
772 

in  pregnancy,  iv.  846 

iron  in,  v.  229 

local,  production  of,  to  reduce 
sensitiveness,  i.  287 

lymphatica.   iv.   728.     Bee   also 
liodgki  n '«  difiease 

miners',  vi.  220 

of  brain,  ii.  228 

of  chorion,  iii.  53 

of  pituitary  gland,  vi.  640 

of  retina,  vi.  954 

of  striated  muscles,  vi.  26 

pathology  of,  i.  273;  iii.  121 

pernicious,  i.  271 

an  auto-intoxication,  i.  644 

secondary,  i.  278 

cachexia  in,  ii.  531 

splenic,  iv.  728 ;  vii.  428 

Von  .laksch's,  vi.  772 
Anaemias,  table  of,  ii.  61 
Aneemic  infarction,  iv.  868 
Ana6rol>es,  i.  679 

facultative,  i.  679 
AnaiJrobic  bacteria,  cultivation  of, 

viii.  389 
Anassthesia  and  analgesia,  i.  282 

by  spinal  cocainization,  vii.  291 

disseminated,  i.  288 

from  intracranial  lesion,  i.  285 

from  spinal-cord  lesion,  i.  284 

gastric,  i.  284 

glosso-pharyngeal,  1.  284 

history  of,  i.  290 

in  hysteria,  i.  288 

in  neuritis,  i.  284 

in  Raynaud's  disease,  i.  284 

local  (surgical),  i.  286,  289 

of  larynx,  v.  428 

of  pharynx,  i.  288:  vi.  604 

phenomena  of,  i.  298 


AnsBstliesia,  segmental,  i.  288 
spinal,  vii.  845 
trigeminal,  i.  283 
AnsBsthesias  in  insanity,  v.  51 
Anedsthetic,  how  action  of,  differs 

from  that  of  an  anodyne,  i.  391 
Anaesthetic  mixtures,  i.  292;  iii.  14 
Anaesthetics,  general,  i.  290 
administration  of,  i.  293;  iii.  9 
after-effects  of,  iii.  24 
choice  of,  iii.  9 
dangers  of,  iii.  21 
death  in,  due  to  status  lymphati* 

ciis,  vii.  449 
eflTect  of,  upon  circulation,  i.  295 
upon  electrotonuR,  iii.  775 
upon  nerves,  vi.  282 
upon  respiration,  i.  295 
upon  uterus,  v.  388 
employment  of,  in  brain  surgery, 
ii.  406 
in   gynecological    examina- 
tions, iv.  457 
in  hysteria,  iv.  882 
in  obstetrics,  iii.  11;  v.  888 
in  ovariotomy,  vi.  442 
physiological  action  of,  i,  294 
preparation  of  patient  for,  iii.  11 
relative  safety  of,  iii.  9,  24 
Anaesthol,  i.  300 
Anakhrd,  iv.  638 
Analgesia,  definition  of,  1.  282 

in  insanity;  v.  51 
Analgesics,  i.  861 
Analgesin,  i.  379 
Analgic  panaritium,  v.  865 
Analyzer,  vi.  729 
Anamirta  cocculus,  vi.  683 

paniculata.  iii.  162;  vi.  688 
Anaphases,  ii.  764 
Anaphrodisiacs,  i.  800 
Anaplasia,  i.  300 
Anaplasty,  i.  300 
Anarcotine,  vi.  101 
Anasarca,  iii.  124 

neonatorum,  vi.  279 
Anastomosis  of  arterial  branches 
about  the  elbow,  iii.  785 
of  intestine,  lateral,  v.  178 
venous,  of  cranium,  iv.  534 
Anatomy,  comparative,  witness  of, 
to  man's  ancestry,  iv.  39 
history  of.  i.  300 
surgical,  of  the  mastoid,  iii.  694 
Anchylosis,  i.  859.     See  also  Auky- 

loiis 
Anchylostoma,  vi.  220 

duodena  I  e,  vi.  221 
Anchylostomiasis,  vi.  220,  820 
Anchylostomimi    duodenale,   vi. 

221 
Anconeus  muscle,  iv.  242;  anoma- 
lies of.  vi.  58 
Anderson  Mineral  Springs,  i.  820 
Anderson  process  of  purification 

of  water,  viii.  288 
Andromedotoxin,  vi.  707 
Andropogon^  iii.  126;  vii  548 
nardus,  iii.  126 
sorghum,  vii.  548 
Anelectrotonus,  iii.  767.    See  also 

Eiecti^otonvs 
Anel's  method  of  treating  aneur- 
isms, i.  828 
Anemo-calorimeter  of  D' Arson  val, 

ii.  563 
Anemone  camphor,  vi.  797 
nemorosa,  vi.  797 
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Anus. 

Anemone  pratensis.  vi.  706 

Aneurism,  treatment  of,  by  mani])- 

Angioma  of  tonsil,  vii.  822 

pulHHtilla.  vi.  796 

ulation  or  malaxation,  i. 

of  urethra,  i.  770 

Anesin,  i.  321 

832 

serpiginosum,  i.  858 

Aneson,  or  chloretone,  as  a  local  an- 

by  metallic  suture,  1.  210 

Angioneuroticoedema,  i.  354;  viii 

sesthctic,  i.  288.  821 

by  Moore's  method,  i.  888 

62 

as  a  hypnotic,  i.  821 

by  needling,  i.  888 

Angiosarcoma  of  peritoneum,  vl 
670 

Anethol,  i.  858 

by  the  Huuterian  method,  i. 

Anethum  graTeolens,  iii.  479 

828 

Angiosclerosis,  ii.  100 

Aneurism,  i.  821 

by  the  method  of  Antyllus, 

Angiostomida,  vi.  208 

abdominal,  i.  886:  iii.  197 

i.  207 

Angle,  metre,  i.  588 

active  clot  in,  i.  888 

true,  i.  321 

Anglesey  leg,  v.  518 

amputation  in.  i.  286 

and  branchial  cyst,  diflcrential 

valvular,  of  the  heart,  iv.  582 

Anguillula  aceti.  vi.  207,  502 

varicose,  i.  834 

intestinalis.  vi.  208 

diagnosis  of,  ii.  459 

Aneurism,  abdominal,  i.  386 

leptodera.  vi.  207 

arteriovenous,  i.  834 

differential  diagnosis,  i.  888 

fltercoralis,  vi.  208 

treatment  of,  i.  885 

etiology,  i.  836 

AnguUlulidsB.  vi.  207 
Angular  kyphosis,  ii.  809 

by  anastomosis,  i.  885 ;  vi.  408 

exciting  causes,  i.  836 

cardiac,  iv.  580 

morbid  anatomy,  1.  886 

Angustura,  i.  857 

dissecting,  iv.  581 
cirsoid,  i.  885.  470 

physical  signs,  i.  837 
predisposing  causes,  1.  386 

Angusturin,  i.  357 
Anhalonidine,  v.  761 

classitication,  i.  821 

prognosis,  i.  338 

Anhalonine,  v.  761 

consecutive,  i.  822 

symptoms,  i.  337 
treatment,  i.  339 

Anhalonium*  v.  761 

cure  of,  by  blood-clot,  1.  838 
diffused,  i.  822 

Anhydrsemia,  vi.  855 

Aneurism,  thoracic,  i.  839 

Anhydrotics,  i.  888 
Ani<lrosis,  i.  857 

dissecting,  i.  886 

alterations  of  voice  in,  i.  840 

electro- therapeutics  in  the  treat- 

diagnosis, i.  844 

dif^rence  in  size  of  pupils  in,  i. 

Aniline,  i.  357 

ment  of,  iii.  767 

dyes,  viii.  895 

encysted,  i.  822 

841 

water,  preparation  of.  viii.  896 

caudes,  i.  824 

dysphagia  in,  i.  840 

Anilpyrine,  i.  857 

coniposition  of  wall  of,  i.  822 
(Fig.) 

dyspnoea  in,  i.  839 

Animal  calorimetry,  ii.  557 

emaciation,  i.  841 

coloring  matters,  iii.  228 

diagnosis,  i.  826 

engorgement  of   vena  cava,  i. 

food  supplv,  viii.  224 
heat,  ii.  558 

direction  of  growth  of,  i.  828 

340 

prognosis  of,  i.  826 

etiology,  i.  889 

holder,  Latapie's,  viU.  898 

symptoms  and  progress,  i. 

galvano-puncture  in.  i.  847 
pain  in,  l  339 

Voge's.  viii.  898 

824 

irritants,  iii.  425 

treatment,  1.  826 
external,  i.  821 

patholoffy,  i.  889 
physical  signs  of,  i.  841 

matter,  regulations  for  keeping. 
vi.  881 

false,  i.  821 

prognosis,  i.  845 

organisms,  food  of,  i.  173 

fusiform,  i.  821 

rupture  of,  i.  841 

parasites  in  lymph  nodes,  v.  660 

internal,  i.  321 

stridor  in,  i.  840 

Animals  and  plants,  points  of  agree 

medical,  i.  821 

symptoms,  i.  889 

ment  between,  i.  758 

kyphosis  due  to,  v.  878 

treatment,  i.  846 

anthrax  in,  viii.  281 

of  aorta,  i.  85.  848.  409;  ii.  825 

Aneurismal  bruit,  i.  824 

autopsy  of  infected,  viii.  394 

of  arteries  of  brain,  ii.  227,  450 

diathesis,  i.  324 

bubonic  plagu^  in,  ii.  507 

of  coronary  arteries,  iv.  580 

dilatotion.  i.  821 

colorinff  matters  in,  ill.  223 
dlseasecf,  cause  of  unwholesome 

of  heart  walls,  iv.  581 

varix,  i.  821,  384 

of  innominate  artery,  i.  844 

AngeUtis,  it.  96 

milk,  V.  885 

of  the  arch  of  the  aorta,  i.  848 

exudative,  ii.  98 

diseases  of,  influence  of.  on  hu 

of  the  ascending  aorta,  i.  848 

productive,  ii.  98 

man  pathology,  viii.  226 

of  the  descending  aorta,  i.  844 

suppurative,  ii.  97 

effects  of  castration  on  male,  11. 

of  the  heart,  iv.  580 

Anffeioma.    See  Angi&ma, 

710 

of  the  root  of  aorta,  1.  848 

AngeUc  aoid,  i.  848 

glanders  in,  viii.  282 
influence  of  climate  on,  Iii.  147 

of  the  transverse  arch  of    the 

AngeUca,  i.  847 

aorta,  i.  848 

Angina,  croupous,  benign,  vi.  591 

inoculation  of,  viii.  892 

of  the  vertebral  artery,  vi.  196 

infectious  submaxillary,  vi.  598 

live,  keeping  of,  regulations  for, 

of  valves  of  the  heart,  iv.  582 

Lud wig's,  vi.  593,  614;  viii.  489 

vi.  881 

orbital,  vi.  402 

pectoris,  vi.  248;  iv.  600 

observation  of  Infected,  viii.  394 

pulse  in,  vi.  805 

Angioblasts,  erythrocytes  formed 

protection    of,   from   infectious 

racemose,  i.  285 

from.  ii.  18 

diseases,  viii.  225 

renal,  v.  801 

Angiokeratoma,  i.  848 

of  mankind  from  communi- 

retinal, vi.  955 

Angioma,  i.  850 

cable  diseases  and  pam- 

spontaneous,  i.  822 

and  branchial  cyst,  differential 

sitcs  of.  viii.  225 

surgical,  i.  821 

diagnosis  of,  ii.  460 

rabies  of,  viii.  229 

thoracic,  i.  889 

infective,  i.  858 

slaughter  of,  laws  and  regula- 

traumatic, i.  888 

of  auditory  canal,  external,  ill. 

tions  relating  to,  v.  724 

treatment  of,  i.  827 

668 

tapeworms  of.  in  relation  to  pub 
lie  health,  viii.  233 

by  Anel's  method,  i.  828 

of  auricle,  iii.  608,  666 

by  coagulating  injections,  i. 

of  eyelids,  iv.  106 

tuberculosis  of,  viii.  228 

882 

of  hands  and  Angers,  iv.  601 
of  intestine,  v.  189 

used  as  food,  diseases  of,  v.  726 

by  compression  of  the  artery, 

Animation,  suspended,  l.  559 

i.  880 

of  kidney,  v.  828 

Animi,  iii.  278 

by  distal  ligature,  i.  882 

of  larynx,  v.  488 

Animism,  ii.  299;  iv.  645 

by  elastic  pressure,  i.  881 

of  middle  ear.  iii.  668 

Anions,  viii.  414 

by  flexion  of  limb,  i.  881 

of  nose.  vi.  188 

Aniridia,  v.  217 

by  gal vano- puncture,  i.  884 

of  orbit,  iv.  114;  vi.  406 

Anise,  i.  857 

by  iutroductionof  solid  bod- 

of periosteum,  vi.  569 

oil  of,  i.  858 

ies,  i.  888 

of  pharynx,  vi.  604 

star,  {.  858 

608 
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Aniflometropia,  i.  58 
Ankle,  amputation  at,  i.  258 

bursB  of.  ii.  526 

drainage  of.  v.  294 

resection  of,  vi.  981 

sprain  of,  iii.  274;  v.  291 
Ankle  clonus,  vi.  874 
Ankle*Joint,  i.  858 

dislocations  of,  iii.  529 

functional  affections  of,  v.  275 

synovitis  of,  v.  275,  288 

tuberculosis  of,  v.  275 
Ankyloblepharon,  vii.  699 
Ankylosis,  i.  859,  465 

following  sprains,  v.  292 

of  hand,  iv.  516 

of  jaw,  V.  258 

of  patella,  vi.  518 

of  sacro-coccygeal  Joint,  vi.  528 

of  wrist,  iv.  518 
Annatto,  i.  861 

in  milk,  detection  of,  v.  840 
Annidalin,  i.  449 
Annnlus  oval  is,  iv.  568 

tendinosus,  iii.  583 

tvmpanicus,  i.  625 
Anodyne,  chloroform,  i.  861 ;  iii.  7 

Hoffman's,  i.  861 ;  iv.  18 
Anodynes,  i.  861 
Anona,  i.  862 
AnonaoesB,  i.  862 
Anomalies,     congenital,     of    the 
choroid,  iii.  68 
of  tlie  vitreous,  viii.  265 

inheritance  of,  iv.  660 

of  adrenals,  vii.  566 

of  arteries,  i.  525 

of  iris.  v.  216 

of  kidney,  v.  810,  819 

of  muscles,  vi.  42 

of  thoracic  duct,  vii.  745 

of  veins,  viii.  208 
Anonychia,  iv.  510;  vi.  98 
Anopheles,  v.  168,  866 

maculipennis,  v.  168,  867,  871 

punctipennis,  ▼.  867 
Anophthalmixs,  vii.  699 
Anorchism,  vii.  179 
Anorexia,  vii.  498 

in    pulmonary  tuberculosis,   v. 
605 

nervosa,  vii.  504 
Anosmia  intracranialis,  vi.  181 

nasalis,  vi.  181 
Antacids,  i.  186 
Anteflexion  of  uterus,  viii.  80 
Ante-mortem  blood  clot,  iv.  614 
Anterior  crural  neuralgia,  vi.  247 
Anterior  jug^ular  veins,  anomalies 

of,  viii.  208 
Ajithelmintics,  i.  862 
Anthemis  cotula,  ii.  795 

nobilis,  ii.  795 

£yrethrum,  vi.  522 
emol,  ii.  795 
Anthoxanthum  odoratum,  iii.  838 
J9Lnthrac8Bmia,  i.  868,  366 
Jinthracin,  ptomaTn,  vi.  791 
j^nthraoosis,  v.  594;  vi.  635 
>inthraquinones,  ii.  515 
.Anthrarobin,  i.  368 
:,  ii.  868 
among  cattle,  detection  of,  v.  726 
bacteriology  of,  i.  865.712;  viii. 

899 
in  animals,  viii.  281 

a  cause    of    unwholesome 
milk.  V.  886 

Vol.  viii. -89 
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Anthrax  in  new -bom,  vi.  279 
pulmonary,  i.  866 
serum  therapy  in,  vii.  188 
Anthropometry.     See   ReenUting 

tirrvice 
Anthropomorphism,  ii.  299 
Anthropotoxins  in  air,  vi.  159 
Antiarthrin,  i.  870 
Anti-autolvsin.  viii.  478 
Anti-complement,  viii.  478 
Antidiabetinum,  i.  870 
Antidotes,  i.  870 
chemical,  i.  871 
dynamic,  i.  874 
inorganic  chemical,  i.  872 
mechanical,  i.  870 
organic  chemical,  i.  871 
physiological,  i.  874 
Antidyspeptic    and    Tonic 

Springs,  i.  874 
Antifebrin,  i.  68.    See  also  Aeeta- 
nilid 
effect  of,  on  body  temperature, 
ii.  570 
Antihssmolysin,  viii.  478 
Antihelix,  i.  687,  640 
Antiheterol^sin,  viii.  478 
Anti-isolysin,  viii.  478 
Antikamnia,  i.  874 
Antimetropia,  i.  58 
Antimonial  powder,  i.  875 
Antimony,  i.  874 

and  potassium  tartrate,  i.  875 
as  an  emetic,  iii.  811 
as  an  expectorant,  iv.  49 
as  a  cause  of  food  poisoning,  iv. 

184 
butter  of,  i.  877 
crude,  i.  875 

diaphoretic  action  of,  iii.  488 
distribution  of,  in  body,  after 

absorption,  vi.  726 
effect  of,  upon  heart,  ii.  692 
oxide  of,  i.  874 
poisoning  by,  i.  876 
sulphide  of,  purified,  i.  875 
sulphurated,  i.  875 
terchloride,  i.  877 
wine  of,  i.  875 
Antinervin,  i.  877 
Antinosine,  v.  208;  vi.  296 
Antii>eriodics^  i.  877 
Antiperistalsis  in  large  intestine, 

v.  172 
Antipyretic,  cold  as  an,  iii.  198 
Antipyretics,  relative  value  of  an- 
tipyrine,   phenacetin,  and  pheno- 
coll  as.  vi.  608 
Antipyrine,  i.  879 

action  of,  on  blood,  i.  880 
on  circulation,  i.  880 
on  respiration,  i.  880 
on  spinal  cord,  i.  881 
on  stomach,  i.  880 
comparative  value  of,  as  an  an- 
tipyretic, vi.  608 
compounds  of.  i.  879 
dosage  of,  i.  882 
drugs  incompatible  with,  i.  879 
effect  of,  on  body  temperature, 

ii.  570 
employment  of,  as  an  antesthetic, 
i.  381 
as  an  analgesic,  i.  881 
as  an  antiseptic,  i.  881 
in  eye  diseases,  i.  881 
in  uterine  affections,  i.  881 
to  control  hemorrhage,  i.  882 


Antipyrine,  relation  of.  to  phena- 
cetin, vi.  606 

solubility  of,  i.  879 

toxic  symptoms  of,  i.  880 
Antipyrin  benzoate,  i.  879 
Antirheumaticum,  i.  882 
Antiscorbutics,  ii.  620;  v.  808 
Antisepsin,  i.  882;  v.  858 
Antisepsis,  intravascular,  vii.  130 
Antiseptic,  pyoktaninasan,  vi.  817; 

solution,  vii.  765 
Antiseptics,  i.  882 

comparative  value  of  various,  i. 
888 

use  of,  in  dysentery,  iii.  574 
in  infantile  diarrhoea,  iii.  448 
in  obstetrics,  v.  879,  884 
Antiseptol,  i.  886;  v.  210 
Antispasmin,  i.  886 
Antispasmodics,  i.  887 
Antisudoriflcs,  i.  388 
Antithermin,  i.  888;  vi.  609 
Antitoxic  sera,  i.  888 
Antitoxin,  diphtheria,  i.  889;  iii. 
489 

administration  of,  in  croup,  iii. 
838 

paralysis  following  use  of,  vi. 
489 

testing  strength  of,  viii.  40d 
Antitoxin  treatment  of  dysentery, 

iii.  575 
Antitoxin,  rabies,  vi.  881 
Antitoxin,  tetanus,  i.  890.  699 
Antitoxins,  nature  of,  i.  888 

pereistenceof,  in  the  blood,  i.  889 
Antitra^us,  variations  in,  1.  640 
Antitussin,  i.  891 
Anti- vaccination,  viii.  149 
Antivenene,  vi.  715 
Antrum,  mastoid,  vii.  286 
Antrum  of  Higrhmore,  vi.  104, 144. 
.      ;     vii.  283 ;  viii.  240 

cystic  disease  of.  v.  248 

effect  of  disease  of,  upon  orbit, 
vi.  408 

empyema  of,  vi.  144 

hydrops  of,  v.  248 

measurements  of,  viii.  240 

operations  for  disease  of,  vi.  144 

polypus  of,  v.  249 

suppuration  in,  v.  248;  vi.  144 

tubes  for  reaching,  from  nasal 
cavity,  vi.  146 
Ants,  V.  167 
Antyllus,  method  of,  for  treating 

aneurism,  i.  827 
Anuria,  viii.  28 
Anus,  abscess  of,  i.  894 

artificial,  iii.  205;  and  see  Colo»- 
tomy 

atresia  of.  i.  604;  vii.  704 

cancer  of,  i.  398 

chancre,  i.  897 

chancroid,  i.  896 

condyloma  of,  i.  404 

eczema  of,  iii.  725 

excision  ojf,  i.  899 

fissure  of.  i.  895 

fistula  of.  i.  394 

hemorrhoids  of,  i.  891 

imperforate,  vii.  704 

lymphatics  of,  v.  685.  637 

mal  formations  of,  i.  604 

neuralgia  of,  i.  405;  vi.  248 

non-malignant  growths  of,  i:  408 

phlegmon  around,  vi.  616 

polypus  of,  i.  408 
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Arterjr  or  Arteries. 


GENERAL  INDEX. 


Anus,  prolapse  of.  i.  892 

pruritus  of.  i.  405 

spasm  of  sphlDctcr  of,  i.  405 

stricture  of,  i.  897 

Burfferjr  of,  i.  891 

syphilitic  ulceration,  i.  896 

ulceration  of,  i.  895 

vulvo- vaginal,  viii.  161 

vulvalis,  viii.  161 

vulvar,  viii.  161 
Anusol,  i.  405 

Aniril,  iii.  585.     8ee  also  Itieua 
Anxiety  a  cause  of  insanity,  v.  83 
Anytin,  i.  405 
Anytols,  i.  406 
Aorta,  i.  406 

aneurism  of,  iii.  580 

anomalies  of,  i.  407,  525;  ii.  98 

arch  of,  i.  406,  525;  ii.  94 

ascending,  i.  406 
stenosis,  vii.  707 
varieties,  i.  406 

cancer  of,  i.  899 

comprcHsion  of,  i.  586 

descending,  i.  408 
varieties,  i.  408 

diseases  of,  i.  409 

double,  ii.  94 

narrowing  of,  ii.  94 

obliteration  of,  ii.  94 

stricture  of,  i.  897 

structure  of,  1.  408 

syphilis  of.  ii.  107 
Aorta,  abdominal,  i.  408 

aneurism  of,  i.  85.  886 
Aorta,  thoracic,  i.  408;  vii.  750 

aneurism  of,  il.  825 
Aortic  isthmus,  i.  407 

plexus,  vii.  578 

regurgitation,  vi.  804 

stenosis,  ii.  824;  iv.  604;  vi.  805 

valves,  iv.  571 

insufficiency  of,  ii.  824;  iv. 
608 
Aortitis,  i.  409;  ii.  96 
Apathy's  fluid,  iv.  709 
Ape  hand,  iv.  581 
Aperients,  v.  468.     See  also  Laxa- 

ticfg 
Apex  beat  of  heart,  iii.  106 
Aphakia,  i.  58;  iv.  808 
Aphasia,  i.  409 

and  cerebral  localization,  ii.  810 

articulatory  kinaesthetic,  i.  412 

associative,  i.  410 

ataxic,  i.  410 

auditory,  i.  410,  414 

class!  11  Ciition  of.  i.  410 

cortical  motor,  i.  412 

epileptic,  iii.  845 

in  hemiplegia,  iv.  681 

motor,  i.  410.  412 

of  writing,  i.  410 

sensory,  i.  410,  418,  415 

subcortical  motor,  i.  412 

visual,  i.  410,  414 
Aphemia,  i.  410 
Aphidee,    parthenogenesis   among, 

vi.  514 
AphidflB,  poisonous,  v.  168 
Aphrodisia,  i.  800 
Aphrodisiacs,  i.  420 
Aphth8»,  viii.  488 

Bednar's.  viii.  488 

epizootic,  iv.  788 

of  the  palate,  viii.  488 

of  the  vulva,  viii.  161 

vesicular,  iv.  788 


Aphthon^a,  iv.  828 
Aphthous  fever,  iv.  784 
Apiol,  viii.  1 

Apis  mellifica,  iv.  788;  v.  168 
Apium  graveolens,  ii.  760 ;  viii.  1 

petroselinum,  viii.  1 
Aplasia,  i.  140,  606 

pilorum  propria,  i.  605 
Apneumatosis,  i.  597 
Apnoea,  artificial  respiration  in,  i. 

559 
Apocodeine,  i.  420 
Apocynaceao,  i.  420 

poisonous  varieties  of,  vi.  694 
Apocynein,  i.  421 
Apocynin,  i.  421 

Apocynum     androssemifolium.     i. 
421 

cannabinum,  i.  421;  ii.  647;  vi. 
705 
as  a  diuretic,  iii.  545 
Apoffamy,  iv.  88 
Apofysin,  V.  854 
Apomorphine,  i.  421 

as  an  emetic,  i.  370;  iii.  810 

as  an  expectorant,  iv.  49 

hypodermatic  use  of,  iv.  820 
Apoplectifbrm  attacks  iis  a  symp- 
tom of  intracranial  tumor,  ii.  487 
Apoplexy,  ii.  241 

placental,  iii.  58,  888 ;  vi.  650 

spinal,  vii.  849 
Aporetin,  vi.  974 
Apostoli*s   treatment  of    uterine 

diseases,  iii.  764 
Apparatus  for  compressing  air,  i. 
181 

orthopaedic,  iv.  221,  223.  227 

prosthetic,  v.  513 
Appearance,  ^neral,  in  life  insur* 

ance,  v.  510 
Appendicitis,  i.  421 

application  of  cold  in,  iii.  195 

diet  in,  iii.  459 

left-sided,  i.  428 

leuoocytosis  in,  v.  492 
Appendix    Termiformis,    abscess 
of.  i.  89 

anatomy  of,  i.  14,  182,  421 

bacteriology  of,  i.  422 

foreign  b^ies  in,  i.  422 

hernia  of.  iv.  682 

histology  of,  v.  185 

measurements  of.  viii.  289 

topographical  anatomy  of,  i.  184 
Appetite,  altered,  vii.  494 

diminished,  vii.  498 

excessive,  vii.  494 

in  diseases  of  the  stomach,  vii. 
498 
Apple,  essence  of,  i.  267 

oil  of,  i.  267 
Apple,  May.    See  Podophyllum 
Apraxia,  i.  415 
Apus,  vii.  714 
Apyonim,  i.  428 
Aqua,  V,  740.    Qce  also  Water 

amnion ia\  i.  215 

as  an  expectorant,  iv.  50 
fortior,  i.  215 

anethi,  iii.  479 

chlori,  iii.  5 

chloroformi.  iii.  9 

creo.soti.  iii.  828 

fueniculi,  iv.  145 

fortis.  vi.  289 

hydrogenii  dioxidi,  iv.  786 

mentho!  pipcritee,  vi.  554 


Aqua  regia,  vi.  294 

ros«.  vi.  1000 

fortior,  vi.  1000 
Aquapuncture,  i.  105 
Aqueous  extract  of  aloes,  i.  194 

of  holarriieuia.  iv.  782 
AquifoliacesB,  i.  428 
Araceee,  i.  42» 

poisonous  varieties  of,  vi.  604 
Arachidic  acid,  i.  68 
Arachnida,  i.  428 

in  nasal  cavities,  vi.  142 

poisonous.  V.  158 
Arachnoid,  the,  ii.  214 

cisternas  of,  ii.  216 
AragaluB,  poisonous,  vi.  708 
Araffon,  Baths  of.  i.  487 
AraUa  quinquefolium,  iv.  852 
AraliaoesB,  i.  488 
Aran-Duchenne  disease,  vi.  64 
Araneid0»,  v.  159 
Araroba,  iii.  75 
Arbor  vitn,  i.  488 

of  ccrel»ellum,  ii   160 
Arborization  of  nerve  processes, 

vi.  284 
Arbutin,  i.  788 
Arc  keratosoopique  of  De  Weckpr 

and  MnsHelon,  vi.  895 
Arcachon,  i.  488 
Arch  of  aorta,  i.  406,  f.25;  ii.  94 
Arch,  palmar,  deep,  abuormalitics 
of.  {.  582 

supertirial.  abnormalities  of,  i. 
582 
Archasolo^,  prehistoric,  witness 

of.  to  man's  ancestry,  iv.  40 
Arches  of  the  foot,  iv.  192 
Archesporium,  vi.  869 
Archiffonocyte,  vi.  864 
Archoplasm,  ii.  762.  764 
Aroo.  i.  489 
Arctic  Springs,  i.  489 
Arctium  lappa,  ii.  517 
Arctostaphylos  giauca,  i.  738 

uva  ursi,  l.  788 
Arcus  arteriosus,  v.  312 

Juvenilis,  i.  440 

senilis,  i.  440 

venosus,  v.  818 
Are,  viii.  299 

amuiotica.  i.  442 

embrv<mali8,  i.  440 

germlnativa,  i.  440 

opaca.  i.  441 

pelluoida,  i.  441 

placental  is,  i.  442.  445 
I,  association,  of  brain,  ii.  807 

motor  and  sensory,  of  brain,  ii. 
804,  805 
Areca  catechu,  i.  445 
Areca  nut,  1.  445 

as  an  anthelmintic,  i.  862 

as  a  myotic,  i.  446 

as  a  tfcnicide.  i.  362.  446 
Areola  of  the  mamma,  ii.  469 
Areolar  tissue,  iii.  264 
Argas  americanus,  i.  487 

persicus,  i.  487 

retiexus,  i.  487 

sanchezi,  i.  487 
ArgasinsD,  i.  487 
Argemone.  i.  446 
Argentamin,  iv.  15  :  vii.  216 
Argentine   HepubUc»    pliaraukco- 

pcvia  in.  vi.  581 
Argentol,  vii.  216 
Arginin,  i.  68 
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Anns* 

Artery  or  Arteries* 


Arginin  a  source  of  urea.  v.  772 

Aigolj  Ti.  744 

Argronixiy  vii.  216 

Argyria,  Argyxism,  ArgyrosiB, 

Arg^asiB,  i.  446;  vi.  e^H 
Argyria  ooi^unctivfla,  iii.  25 1 
Argyrol,  vii.  210 

used  in  gonorrbceal  cvBtitis,  viii. 
167 
Arhinefncephalus,  vii.  699 
Arh^thmia,  iv.  599;  vi.  801 
Aricine,  iii.  92 

Arisoema  triphyllum,  vii.  918 
Aristol,  i.  449 

Aristolochia  Argentina,  vii.  255 
clomatitis,  vii.  255 
reticulata,  vii.  254 
serpen taria,  vii.  254 
Aristolochiaceas,  i.  449 
AriBtolochiny  vii.  255 
Arithmetic  and  metrology,  viii.  295 
Arizona,  i.  449 

requirements  for  medical   prac- 
tice in,  iv.  48 
Arkansas,  requirements  for  medical 
practice  in,  iv.  48 
history  of  yellow  fever  in,  viii, 
688,  589 
Arm,  the,  i.  451 

amputation  of,  i.  252 

blood  and  nerve  supply  of,  i.  451, 

452 
diseases  and  injuries  of,  i.  454 
lymphatics  of,  v.  681 
muscles  of,  i.  451 
phlegmon  of,  vi.  615 
Ajrmamentarium,    obstetric,    v. 

383 
Airmillaria,  iv.  284 
Armoracia,  iv.  787 
Arm-pit.    Sec  Axilla 
Army,  the,  branch  of  service  in,  as 
affecting  health,  i.  500 
comparison  of  statistics  of,  i.  510 
death   rates  in,  compared  with 

civil  life,  i.  497 
diseases.     See  Camp  DUea9e$ 
health  of,  i.  495 
hospital  ships  of.  iv.  787 
hygiene  of.      See  Military  hy- 
giene 
loss  of  time  from  sickness  in.  i. 

497 
losses  of.  from  sickness  and  from 

wounds,  i.  496 
mortality  of.  during  the  Civil 

War.  1.  499 
war  as  affecting  health  of,  i.  499, 
507 
Army  field   hospital    organiza- 
tion, {.  478 
Army  hospital  corps,  i.  482 
instruction  in,  1.  488 
pay  of,  i.  485 
uniform  of,  i.  485 

medical  department,  i.  492 
medical  oificer,  i.  478 
medical  statistics,  i.  495 
nurse  corps,  i.  513 
transport  service,  i.  617 
lica,  1.  520 
Amicin,  i.  520 
Arnold's  steam  sterilizer,  viii.  881 

test  for  diacetic  acid,  viii.  49 
Aroideo,  i.  428 

Aromatic  sulphuric  acid,  vii.  568 
sjTup  of  of  rhubarb,  vi.  974 
tmcturo  of  rhubarb,  vi.  974 


Ajrosa,  i.  521 
Airhenotoky,  vi.  514 
Arrhythmia,  iv.  599;  vi.  801 
Arrington   Mineral   Springs,   i. 

522 
Arrow  Head  Hot  8pringre>  i.  522 
Arrow  poison,  vii.  541 
Arrowroot,  i.  522 
Airsenates,  poisoning  by,  viii.  846 
Arsenic,  i.  528 

as  an  adulterant  of  food,  drink, 

and  drugs,  iv.  175,  184 
as  an  antiperiodic,  i.  878 
as  a  cause  of  zoster,  iii.  422 
as  a  caustic,  ii.  757 
as  a  digestant,  iii.  471 
as  a  factor  in  keratodcrma  pal- 
mare et  plantare,  v.  305 
compounds  of,  mechanism  of  ac- 
tion of,  viii.  851 
disposition  of,  in  body,  after  ab- 
sorption, vi.  728 
eifect  on  workers  in,  vi.  825 
elimination  of,  viii.  850 
hypodermatic  use  of,  iv.  821 
in  bismuth  preparations,  i.  762 
tolerance  of.  viii.  849 
triiodidc,  i.  524 
trioxide.  i.  528 
Arsenical  paralysis,  vi.  488;  viii. 

849 
Arsenical  paste,  i.  524 
Arsenical  poisoning,  viii.  845 
antidotes  for,  i.  878;  v.  225;  viii. 

851 
by  absorption,  ii.  757 
clinical  tests  in,  viii.  852 
in  beer  drinkers,  iv.  176 
industrial,  viii.  84b 
post-mortem  appearances  in,  i. 

668;  viii.  851 
treatment  of,  viii.  851 
Arsenicophagia,  viii.  849 
Arsenites,  poisoning  by,  viii.  846 
Arseno-hsBmol,  v.  280 
Arsenous  acid,  i.  524 
as  a  caustic,  ii.  757 
us  a  germicide,  iv.  881 
Arsine,  poisoning  by,  viii.  851 
Artanthic  acid,  v.  714 
Artar  root,  i.  571 
Artarine,  i.  571 
Artemisia  absinthium,  viii.  816 
c-ina,  viii.  815 
maritima,  viii.  815 
pauciflora,  vii.  80;  viii.  815 
Artemisin,  viii.  815 
Arterial   and    venous   blood  com- 
pared, ii.  87 
pressure,  indicated  by  pulse,  vi. 
799 
instruments  for  measuring, 
vi.  808 
variz,  i.  822 
venous  pulse,  vi.  807 

ies,  anomalies  of,  i.  525 
anastomotica  magna,  i.  458,  581 
anterior  cerebral,  i.  627 
communicating,  i.  527 
tibial,  i.  586;  v.  479 
artery  of  the  bulb,  i.  588 
ascending  cervical,  i.  528 

pharyngeal,  i.  527 
axillary,  i.  529 
brachial,  i.  452,  529 
brachio-cephalic,  i.  526 
carpal,  i.  581 
central  of  retina,  vi.  954 


Arteries,  anomalies  of,  cerebral^ 

i.  527 
circumflex  iliac,  i.  584 
common  carotid,  i.  526 

iliac,  i.  588 
coronary,  ii.  95 
cremasteric,  iv.  826 
deep  cervical,  i.  529 

femoral,  i.  585 
deferential,  iv.  826 
dorsal  interosseous,  i.  581 
dorsalis  penis,  i.  584 
epigastric,  i.  584 
external  carotid,  i.  526 

circumflex,  i.  585 

iliac,  i.  534 

plantar,  i.  585 
facial,  i.  527 
femoral,  i.  534 
inferior  profunda,  i.  458,  581 

thyroid,  i.  528 
innommate,  i.  526 
internal  carotid,  i.  527 

circumflex,  i.  586 

iliac,  i.  538 

mammary,  i.  529 

maxillary,  i.  627 

plantar,  i.  586 

pudic,  i.  538;  vi.  566 
interosseous,  i.  581 
lingual,  i.  527 
lon^  thoracic,  i.  529 
median,  i.  680,  582 
middle  thyroid,  i.  526 
obturator,  i.  583,  589 
occipital,  i.  627 
of  the  spleen,  vii.  414.  419 
ophthalmic,  i.  527 
peroneal,  i.  685;  v.  482 
popliteal,  i.  536 
posterior  auricular,  i.  627 

cerebral,  i.  627 

circumflex,  i.  529 

communicating,  i.  627 

tibial,  i.  585;  V.  481 
profunda  femoris,  i.  585 
pulmonary,  ii.  93 
radial,  i.  529,  580.  681 

recurrent,  i.  681 
renal,  i.  532;  v.  812 
saphenous,  i.  586 
sciatic,  i.  584 
spermatic,  i.  533 ;  i v.  826 
subclavian,  i.  527 
superficial  temporal,  i.  527 

volar,  i.  681 
superior  intercostal,  i.  529 

profunda,  i.  458,  581 

thyroid,  i.  527 
suprascapular,  i.  628 
thyroid  axis,  i.  528 
thyroidea  ima,  i.  626,  628 
transverse  cervical,  i.  628 

facial,  i.  527 
ulnar,  i.  580.  581 
vertebral,  i.  628 
Artery  or  Arteries,   aberrant,   in 
the  arm,  i.  529 
abnormities  of,  ii.  93 
acupressure  of,  healing  after,  i. 

538 
anostomotica  magna,  i.  458 

anomalies  of,  i.  531 
aneurism  of.     See  Anevrimri 
anomalies  of,  i.  525 
anterior  interosseous,  iv.  248 

tibial.  V.  479 

anomalies  of,  i.  535 
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Artery  or  Arteries,  anterior  ulnar 
recurrent,  1v.  248 

arteriosclerosis  in    different,   ii. 
104 

ascending  pharyngeal,  anomalies 
of,  i.  627 

atlieroran  of,  i.  470 

auditiva  interna,  ii.  251 

axillary,  vii.  208 

anomalies  of,  i.  529 

basilar,  ii.  250 

brachial,  i.  452 

anomalies  of,  i.  529 
at  the  elbow,  iii.  785 

callosal,  ii.  251 

carotid,  vi.  198 

cerebral  portion  of,  ii.  252 
surface-marking  of.  vi.  191 

cerebral,  ii.  249,  250 
aneurism  of,  ii.  227 
anomalies  of,  i.  527 
carotid,  ii.  252 

chiasmic,  ii.  252 

choroidal,  ii.  254 

ciliary,  iv.  78 

circle  of  Willis,  ii.  251 

circumflex  iliac,  anomalies  of,  i. 
584 

coats  of,  ii.  90 

common  carotid,  anomalies  of,  i. 
526 
ligatui-e  of,  vi.  198 
surface-marking  of,  vi.  191 

common  iliac,  anomalies  of,   i. 
528 

compression  of,  i.  586 

coronary,  iv.  578 

anomalies  of,  ii.  95 

deep  femoral,  anomalies  of.  i.  585 

dural,  ii.  249 

elasticity  of,  vi.  799 

epigastric,  anomalies  of,  i.  584 

external  carotid,  vi.  198 
anomalies  of,  i.  526 
encranial  branches,  ii.  249 
ligature  of,  vi.  198 

external    circumflex,  anomalies 
of,  i.  515 

external   iliac,  anomalies  of,  i. 
584 

external  plantar,  anomalies  of,  i. 
585 

facial,  anomalies  of,  i.  527 
surface-marking  of,  vi.  191 

femoral,  vii.  788 

anomalies  of,  i.  584 

branches  of,  vii.  789 

in  Scarpa's  triangle,  vii.  789 

fos«e  Sylvii,  viii.  284 

geniculate,  ii.  254 

healing  of,  after  acupressure,  i. 
588 

histology  of,  ii.  90 

hyaloid,  persistent,  viii.  265 

hyperplasia  of,  ii.  96 

inferior  laryngeal,  v.  409 
profunda,  i.  458 

anomalies  of.  i.  531 

inflammation  of.  ii.  96 

innominate,  anomalies  of,  i.  526 

internal  carotid,  anomalies  of.  i. 
527 
circumflex,  vii.  789 

anomalies  of,  i.  585 
iliac,  anomalies  of,  i.  585 
lateral  mammary,  i.  529 
mammary,  vii.  750 

anomalies  of.  i.  529 


Artery  or  Arteries,  internal  max- 
illary, anomalies  of,  i.  527 
plantar,  anomalies  of.  i.  585 
pudic.  vi.  566 

anomalies  of,  i.  588 

interosseous,  iv.  248 

lenticular,  ii.  258 

lenticulostriate,  ii.  258 

lenticulo-thalamic,  ii.  258 

ligature  of,  vi.  198 

for  inoperable  cancer,  il.  644 
healing  after,  i.  588 

lingual,  vi.  194 

anomalies  of,  i.  527 
ligature  of,  vi.  194 
surface-marking  of,  vi.  191 

mastoid  branch  of  the  occipital, 
ii.  250 

median,  anomalies  of.  i.  580,  582 

medicerebellar,  ii.  251 

mediccrebral,  ii.  252 

medichoroid,  ii.  254 

medidural,  ii.  249 

medifrontal.  ii.  252 

medioptic,  ii.  254 

medi parietal,  ii.  258 

metastatic  abscesses  in  walls  of, 
ii  98 

middle  thyroid,  i.  526 

obturator,  i.  9;  vii.  740 
anomalies  of,  i.  588,  589 

occipital,  ii.  254 

anomalies  of,  i.  527 
surface-marking  of,  vi.  191 

of  the  abdominal  wall.  ii.  251 

of  the  arm,  i.  452,  470;  iii.  785; 
iv.  242 

of  the  auricle,  i.  688 

of  the  brain,  ii.  227,  250,  260 

of   the  bulb,  anomalies  of.    i. 
538 

of  the  kidnev.  v.  812 

of  the  knee-joint,  v.  871 

of  the  mamma,  it.  469 

of  the  neck.  vi.  191, 198 

of  the  umbilical  cord,  histology 
of,  viii.  4 

ophthalmic,  i.  527 

ovarian,  vii.  158 

parvidural,  ii.  250 

pathological  anatomy  of.  ii.  98 

perforantes  anteriorcs,  Ii.  252 

])eroneal,  anomalies  of,  i.  585 

ponticular,  ii.  251 

popliteal,  anomalies  of,  i.  585 

postcerebcllar,  ii.  250 

postcerebral,  ii.  258 
branches  of,  ii.  254 

postchoroid,  ii.  254 

postcommunicant,  ii.  258 

postdural,  ii.  250 

posterior  auricular,  anomalies  of 
i..  527 
interosseous,  iv.  248 
laryngeal,  v.  410 
tibial,  anomalies  of,  i.  585 
ulnar  recurrent,  iv.  248 

postparietal,  ii.  258 

post-temporal   branches  of    tlio 
postcerebral.  ii.  254 

post-thalamic,  ii.  254 

precerebral,  ii.  251 

prechoroid,  ii.  252 

precomniunicant.  ii.  251 

predural.  ii.  250 

prefrontal,  ii.  258 

preoptic,  ii.  254 

preparietal.  ii.  258 


Artery   or   Arteries,  pretemporal 
branches  of  the  postcerebral, 
ii.  254 
prethalamic.  ii.  258 
profunda  femoris,  vii.  789 

anomalies  of.  i.  585 
pulmonary,  v.  582;  vii.  750 
radial,  anomalies  of,  i.  581 
in  the  forearm,  iv.  242 
radial  recurrrent.  iv.  242 

anomalies  of.  i.  581 
ramus  parietalis,  ii.  250 
recurrent  spinal,  ii.  250 
renal,  v.  812 

anomalies  of,  i.  583 
sciatic,  vii.  740 

anomalies  of.  1.  584 
spermatic,  iv.  826 

anomalies  of,  i.  588 
subclavian,  vi.  194;  vii.  750 
anomalies  of,  i.  027 
ligature  of,  vi.  194 
subdural,  ii.  250 
subfrontal.  il.  252 
sti percc rebel lar,  ii.  251 
superficial  circumflex  iliac,  vii. 

786 
superficial  epigastric,  vii.  780 
superficial  external    pudir,  vii. 

786 
Huperflcial  temporal,  anomalies 

of,  i.  527 
superficial  volar,  anomalies  of,  i. 

581 
superior  intercostal,  vii.  750 

anomal  es  of.  i.  529 
superior  laryngeal,  v.  409 
superior  mesenteric.  Iv.  747 
superior  profunda,  1.  458 

anomalies  of.  i.  581 
superior  thvroid,  v.  409;  vi.  194 
anomalies  of,  i.  527 
surface-marking  of,  vi.  191 
stiprascapular.  anomalies  of.  i. 

528 
supradural,  ii.  250 
suture  of,  healing  after,  i.  588 
termatic,  ii.  251 
tliyroidea  ima,  anomalies  of,  ; 

526,  528 
torsion  of.  healing  after,  i.  58H 
transverse  cervical,  anomalien  of . 
i.  528 
facial,  anomalies  of,  i.  527 
tubal,  vii.  157 
ulnar,  anomalies  of,  i.  581 
in  the  forearm,  iv.  242 
uterine,  vii.  168 
vertebral,  vi.  195 

anomalies  of,  i.  528 
encranial  brandies,  ii.  520 
ligature  of,  vi.  196 
vitelline,  viii.  885 
Arteriometer,  Oliver's,  vi.  802 
Arteriosclerosis,  ii.  100 

diagnosed  frr)m  paresis,  v.  91 
frequency  of,  in  various  artericsv 

il.  105 
in  diabetes  mellitus,  ill.  429 
insanity  dependent  on,  v.  94 
Arteritis,  Vpliilitic.  ii.  lOfl 
Artesian  wells,  viii.  279 
Arthralgia,  lead.  v.  474 
Arthrite  plastique  ankylosante, 

y.  261 
Arthritis,  acute  suppuratire. !  464 
cervical,  vii.  888 
gonorrheal,  iv.  408;  rij.  388 
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Artliritis,  infective,  i.  464 

of  Imad,  iv.  518.  614 

of  knee,  v.  288 

of   tern poro -maxillary   articula- 
tion, V.  258 

rheumatoid,  i.  464.  544;  vi.  969 

tuberculous,  of  wrist,  iv.  604 
Arthritis  deformaxuii  i.  644:    iv. 
514;  vi.  969 

diagnosed  from  acromegaly,  i.  96 

in  children,  i.  548 

of  i;he  hand,  iv.  514 

of  the  hip- joint,  v.  378 

of  the  knee,  v.  274 

of  the  phalangeal  joints,  v.  276 

of  the  shoulder,  v.  276 

of  the  wrist,  v,  276 
Arthrodesis,  iv.  288 
Arthrodia,  v.  558 
Ajrthrolo^^  i.  550 
Arthropathies  of  neurotic  origin, 

i.  555 
Arthropathy,  progressive,  i.  566 

spinal,  i.  555 
Arthropods,  v.  160 
Arthrospores,  i.  681 
Articulation,  function  of  teeth  in 
vii.  650 

physiology  of,  v.  458 

position  of  vocal  organs  in.  v. 
455 
ArticxdatiozLs,    i.  550.     See   also 
Joints 

ankle,  i.  358 

elbow,  iii.  787 ;  vi.  917 

hip.  iv.  689;  vi.  988 

knee,  v.  869 ;  vi.  988 

lumbo-sacral,  vi.  588 

malleo-iucudal.  i.  617 

metatarso-phalangeal,  v.  275 

of  pelvis,  vi.  588 

sacro-coccygeal,  vi.  588 

sacro-illac,  vi.  588 

shoulder,  vi.  922 

temporo-maxillary,  v.  258 

wrwt.  vi.  912;  viii.  316 
Artificial  aids  to  defective  hearing, 
iii.  680 

conception,  vii.  457 

eyes.  i.  556;  viii.  446, 447,  448 

feeding  of  infants,  iv.  861 

gum.  111.  428 

larynx,  v.  424,  426 

limbs,  V.  518 

respiration,  i.  559 
Axtifioal  anus,  iii.  206.    See  also 
Colo$tomy 

sacral,  truss  for.  i.  402 
Arum,  vii.  918 

maculatum,  vii.  913 
Anun  family.    See  Aracea 
Ammbaro  Springs,  i.  561 
Arytenoid  cartilages,  v.  407 

muscle,  V.  409 
AsafcBtida,  i.  561 

as  an  antispasmodic,  i.  887 
Asagroda  officinalis,  viii.  220 
Asaprol,  i.  662 
Asarabaoca,  vii.  264 
Asarol,  vii.  254 

canadense,  vii.  254 

europeeum,  vii.  254 

reflexum,  vii.  254 
line,  i.  568 
AscaridflB.  vi.  222 
Ascaris  afata.  vi.  228 

apri  vi.  219 

caniculs,  vi.  228 


Ascaris  canis,  vi.  220,  228 

eati,  vi.  228 

clavata,  vi.  602 

felis,  vi.  228 

lumbricoides,  i.  862;  vi.  206, 222, 
604 
in  gall  duct  and  gall  blad- 
der, iv.  298 
.  in  kidney,  v.  845 
in  nasal  cavities,  vi.  142 

marginatii,  vi.  228 

maritima,  vi.  223,  503 

martis,  vi.  220 

megalocephala.  vi.  223 

mystax,  vi.  223 

renalis,  vi.  220 

teres,  vi.  223 

transfuga,  vi.  502 

tiichiura,  vi.  210 

tricuspidata,  vi.  223 

vermicularis,  vi  223 

visceralis,  vi.  220 

Werneri,  vi.  223 
Asch  operation  for  deviated  nasal 

septum,  vi.  125 
Ascites,  i.  663 ;  vi.  884 

diagnosis  of.  i.  23 

from  ovarian  tumors,  vi.  488 

of  omental m,  vi.  858 
Ascites,  chylous,  iii.  78;  v.  666; 

vi.  869 
Ascitic  fluid,  i.  663 
Asclepiadacese,  i.  565 
Asclepiadin,  i.  666;  vi.  668 
Asdepias,  i.  666 

incamata,  ii.  647 

tuberosa,  vi.  668 
Asoomycetes,  iv.  277,  279 
Asellin,  ptomaYn,  vi.  789 
Asemia,  i.  410 
Asepsin,  i.  382;  v.  853 
Asepsis  in  obstetrics,  v.  379,  884 

surgical,  i.  665 
Aseptol,  i.  670 

Asexualization  for  crime,  ii.  718 
Ash  bark,  i.  570 
Ash,  prickly,  i.  670 
AsheviUe,  N.  C,  i.  671 
Asiatic  cholera,  viii.  352 

among  troops,  ii.  572 

epidemics  of,  viii.  358 

inoculation  against,  viii.  367 

period  of  incubation  of.  viii.  869 

propagation  of,  viii.  355 

prophylaxis  of,  viii.  369 
.     spirillum  of,  viii.  868 

transportability  of,  viii.  356,  357 

treatment  of,  viii.  867 
Asopia  farinalis,  ii.  791 
Asparagin,  i.  572 
Asparagus  officinalis,  i.  672 
Aspergillales,  iv.  280 
Aspergillus  in    external  auditory 

canaH  iii.  615 
Aspermatism,  vii.  193 
Aspermia,  vii.  198 
Asphyxia,  i.  659.  678,  671 ;  vi.  961 

arsenicalis,  viii.  850 

etiology,  i.  574 

evidences  of  death  from,  vii.  637 

infantile,  i.  573 

medico-legal  relations  of,  i.  674 

neonatorum,  iv.  144;  vi.  279 

phenomena,  i.  673 

proof  of.  i.  576 

secondary,  i.  573 

varieties.*  i.  573 
Asphyxiant  poisons,  vi.  691 


Artery  or  Arteries* 

Aspidium,  iv.  147 

as  an  anthelmintic,  i.  362 
Aspidosamine,  i.  578 
Aspidosi>erma,  i.  678 
Aspidospermine,  i.  578 
Aspiration,  i.  579 

dangers  of.  i.  581 

diagnostic  use  of,  in  gynecology, 
iv.  466 

in  abscess,  i.  580 

in  hematoma,  i.  580 

in  hydrocephalus,  1.  581 

in  intestinal  obstruction,  v.  173 

in  joint  affections,  i.  580 

in  pericarditic  effusions,  i.  580 

in  pleuritic  effusions,  i.  580 

in  retention  of  urine,  i.  580 

in  spina  bifida,  i.  581 

in  strangulated  hernia,  i.  580 

in  tumors,  i.  581 

in  tympanites,  1.  681 
Aspirator.  Dieulafoy's,  i.  579 

Potain^s,  i.  679 
Aspirin,  i.  581 
Assam  fever,  v.  299 
Assault,  criminal,  viii.  511 
Assimilation,  the  distinctive  feat- 
ure of  living  matter,  iii.  878,  and 
sec,  further.  Metabolism 
Association  areas,  distribution  of, 

in  the  brain,  ii.  305 
Astasia-abasia,  i.  142 
Asterion,  vii.  229 
Asterolj  i.  581 
Asthenic  bulbcur  paralysis,  viii. 

520 
Asthenopia,  i.  67,  681 

causes  of,  i.  582 

curability  of,  i.  588 

ex  anopsia,  i.  582 

ex  hyperopsia,  i.  582 

muscular,  i.  588 
Asthma,  i.  584;  vi.  183 

bronchial,  iv.  565 

climates  suitable  for,  iv.  565 

diet  in;  iii.  461 

dyspnoBa  in,  iii.  580 

dyspepticum,  duetoauto-intoxi- 
.  cation,  i.  644 

health  resorts  for,  iv.  565 

idiosyncrasy  in,  iv.  841 

nasal,  iv.  665 

paper,  vi.  746 

potters',  V.  594 

sputum  in,  vii.  482 

theories  of,  i.  587 

thymicura,  v.  728;  vii.  448 
Astigmatism,  i.  68,  690;  iv.  91 

compound  hypermetropic,  i.  592 

compound  myopic,  i.  692 

correction  of,  i.  694 

diagnosis  of,  i.  592 
.    irregular,  i.  595 

measurements  of,  i.  592 

mixed,  i.  592 

normal,  i.  596 

simple  hypermetropic,  i.  592 

simple  niyopic,  i.  592 

treatment  of,  i.  594 
Astigmometer  of  De  Wecker  and 

Masselon.  vi.  894 
Astomia,  viii.  490 
Astomus,  vii.  701 
Astragalectomy    in    talipes,    iv. 

229 
Astragalus,  dislocations  of,  iii.  629 

fracture  of,  iv.  269 
Astragalus  gummifer,  vii.  845 
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Astragaliis  (poisonoiis  plant),  vi. 

708 
Astringents,  i.  596 
As7mlK>lia,  i.  410 
Asymmetry  of  skull  in  insanity,  v. 
51 

of  uvula,  viii.  109 
Atavism,  vi.  962 

in  insanity,  v.  28 
Ataxia,  i.  282 

cerebellar,  ii.  289 

Friedreich's,  iv.  582;  vii.  847 

hereditary,  vii.  847 

locomotor,  vii.  878 

of  hand,  iv.  528 

spinal,  vii.  846 

subacute  spinal,  vii.  885 
Ataxic  paraplegia,  Gowers*,  vii. 

387 
Atelectasis,  i.  597 

fcetal,  i.  678 

of  chorion,  iii.  60 
AtheUa,  ii.  465 
Atheroma,  ii.  100 

diagnosed  from  paresis,  v.  91 

insanity  dependent  on,  v.  94 

of  the  arteries,  i.  470 

of  the  auricle,  iii.  666 
Athetosis,  i.  599;  iv.  588 

of  upper  extremity,  i.  468 
Athletics,  effect  of,  upon  heart,  iv. 

612 
Athyroidism,  vi.  409 
Atlantic  City,  N.  J.,  i.  600 
Atlo-axoid  disease,  vii.  401 
Atmokausis,  use  of,  in  metritis,  v. 

786 
Atmosphere,  character  of,  in  rela- 
tion to  consumption,  i.  150;  iii.  266 
Atmospheric  ocean,  depth  and  cir- 
culation of,  i.  147 
Atmospheric  pressure,  an  element 
of  climate,  iii.  141 

at  health  resorts,  iv.  564 

differences  in,  physics  of,  vi.  670 

high,  effects  of,  i\.  547 
Atomizers,  v.  784 
Atopomenorrhoea,  v.  740 
Atotonilco,  i.  602 
Atotonilco  de  San  Andres,  i.  602 
Atresia,  i.  608 

acquired,  i.  608 

congenital,  i.  608 

of  the  anus,  i.  604;  vii.  704 

of  the  bladder,  i.  604 

of  the  bronchi,  i.  608 

of  the  external  auditory  canal,  i. 
608 

of  the  intestine,  i.  604 

of  the  larynx,  i.  608 

of  the  mouth,  i.  608 ;  viii.  490 

of  the  nasal  passages,  i.  608 

of  the  cesophagus,  i.  608 

of  the  palpebral  opening,  i.  608 

of  the  pupil  of  the  eye,  i.  608 

of  the  pylorus,  i.  608;  vii.  519 

of  the  rectum,  i.  604;  vii.  705 

of  the  stomach,  i.  608 

of  the  trachea,  i.  608 

of  the  ureter,  viii.  11 

of  the  urethm,  i.  604 

of  the  uterine  canal,  i.  604;  viii. 
68 

of  the  vagina,  i.  604:  viii.  158 

of  the  vulva,  viii.  160 
Atrium,  vii.  287 

of  lun^s.  v.  581 
Atropa  belladonna,  i.  610,  741 


Atrophia  pilorum  propria,  i.  604 
Atrophy,  i.  404,  600 

acute  yellow,  of  liver,  v.  536 
due  to  disease,  i.  607 
due  to  pressure,  i.  608 
fatty,  i.  609 
from  disuse,  i.  607 
in  blood-vessels,  ii.  95 
muscular,  in  arthritis  deformans, 
i.  547 
in  certain  occupations,  iv. 
527 
neuropathic,  i.  608 
of  adrenals,  vii.  567 
of  bladder,  i.  768 
of  blood-vessels,  ii.  95 
of  brain,  ii.  228 
of  cervix  uteri,  viii.  64 

following  infection  of  ute- 
rine adnexa,  viii.  65 
following  systemic  diseases, 

viii.  65 
of  lactation,  viii.  65 
senile,  viii.  64 
of  decidua,  iii.  889 
of  diaphragm,  iii.  487 
of  hair,  i.  604 
of  lymph  nodes,  v.  660 
of  muscles,  in  hip-Joint  disease, 

V.  267,  270 
of  nails,  vi.  98 
of  neurones,  vi.  261 
of  non-striated  muscle,  vi.  89 
of  (esophagus,  vi.  889 
of  omentum,  vi.  859 
of  optic  nerve,  ii.  11 
of  ovary,  vi.  482 
of  parathyroid  glands,  vi.  507 
of  patella,  vi.  518 
of  pituitary  gland,  vi.  640 
of  placenta,  iii.  56;  vi.  651 
of  prostate,  vi.  769 
of  retina,  vi.  959 
of  striated  muscle,  vi.  27 
of  thymus  gland,  v.  728 
of  thyroid,  vii.  775 
of  tongue,  vii.  798 
of  veins,  viii.  209 
physiological,  i.  606 
progressive  muscular,  vi.  62 
of  arm  and  forearm,  i.  466 
of  hand,  iv.  581 
senile,  i.  607 
Atropic  poisons,  i.  610 
Atropine,  i.  742 

action  of,  on  heart,  v.  28 

and  hyoscyamine,  relations  of,  i. 

742 
as  a  mydriatic,  vi.  70 
as  an  expectorant,  iv.  51 
effects  of,  on  body  temperature, 
ii.  570 
on  fa?tus,  vi.  279 
hypodermatic  use  of,  iv.  820 
poisoning  by,  i.  610 
Atropinism,  iii.  250 

a  cause  of  conjunctivitis,  iii.  250 
Attar  of  roses,  vi.  1000 
Atten,  ii.  828 
Attention,  lack  of  concentration  of, 

in  insanity,  v.  55 
Attic,  vii.  287 

Attitude,  in  hip  disease,  v.  269 
Attraction  sphere,  ii.  762 
Audiclare,  iii.  683 
Audiphone,  the  Rhodes,  iii.  684 
Audition,  i.  611 

localization  of  sense  of,  ii.  807 


Auditory  canal,   external,  anat 
oniy  ami  physiology  of.  i.  625 
absence  of,  iii.*  621 
acute   circumscribed   inflamma- 
tion of,  iii.  617 
angioma  of,  iii.  668 
animate  objects  in,  iii.  647,  6^8 
arteries  of,  i.  627 
atresia  of.  i.  608 
benign  new  growths  of,  iii.  667 
condylomata  of,  iii.  676 
diffuse  inflammation  of,  iii.  61C 
diphtheritic  inflammation  of,  iii. 

620 
eczema  of,  iii.  618 
enchondroma  of,  iii.  668 
exostoses  of.  iii.  620 
false  membranes  of,  iii.  668 
follicular   Inflammation  of,  iii. 

617 
foreign  bodies  in.  iii.  646 
fungus  in,  iii.  616 
furuncles  in,  iii.  618 
gunshot  wounds  of,  iii.  689 
hyperostosis  of,  iii.  620 
hypersecretion    of    ccniminous 

glands,  iii.  614 
impacted  cerumen  in,  iii.  614 
laminated  epithelial  plugs  in.  iii. 

615 
lymphatics  of,  i.  627 
malformations  of,  iii.  618 
malignant  growths  of,  iii.  669 
measurements  of,  viii.  240 
nerves  of,  i.  627 
osteoma  of.  iii.  667 
parasitic  inflammation  of.  iii.  615 
pityriasis  alba  of.  iii.  616 
polypi  of,  iii.  621 
relations  of.  i.  626 
sebaceous  cyst  of,  iii.  667 
size  of,  i.  625.  627 
syphilis  of.  iii.  676 
traumatism  of.  iii.  688 

Auditory  hairs,  i.  621 

Auditory  nerve  and  its  end  organs, 
i.  621,  627,  681 ;  iii.  823 
arrested  development  of,  iii.  597 
atrophy  of,  iii.  600 
comparative  anatomy,  i.  627 
degeneration  of.  iii.  600 
diseases  of,  iii.  600 
embryology  of,  i.  680 
phylogeny,  i.  627 
syphilitic  affections  of.  iii.  684 

Auditory  ossicles,  i.  616 

Auditory     sensations    compared 
with  visual,  i.  624 

Auerbach,  plexus  of,  v.  187 

Augusta,  Oa.,  i.  688 

Aurao,  epigastric,  iii.  845 
psychical,  iii.  845 

Aurantiamarin,  iii.  127 

Auricle  of  ear,  i.  615,  686,  639;  ir. 
568,  570 
abscess  of,  iii.  607 
acne  of,  iii.  606 
anaesthesia  of,  iii.  611 
anatomy  and  physiology  of,  i- 

686 
aneurism  of,  iii.  608 
angioma  of,  iii.  608,  666 
atheroma  of,  iii.  666 
burns  and  scalds  of,  iii.  611 
carcinoma  of,  iii.  610 
congenital  malformations  of,  iii 

611 
cramp  of,  iii.  611 
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Auricle  of  ear,  cutaneouB  honi  of, 
iii.  008 
cysts  of,  iii.  608.  666 
dipbtiieria  of,  iii.  608 
ecthyma  of,  iii.  606 
eczema  of,  iii.  606,  619,  738 
elephantiasis  of,  iii.  608 
epithelioma  of.  iii.  668 
erysipelas  of,  iii.  607 
fibroma  of.  iii.  666 
frostbite  of,  iii,  607 
functions  of,  i.  640 

gangrene  of,  iii.  607 
aeniatoma  of,  iii.  608 

herpes  of,  iii.  606 

hyperaestbesia  of,  iii.  611 

hypertrophy  of.  iv.  591 

ichthyosis  of,  iii.  608 

impetigo  contagiosa  of,  iii  606 

ligaments  of.  i.  687 

lipoma  of,  iii.  666 

lupus  of,  V.  618 

muscles  of,  i.  688 

noevus  of,  iii.  608 

nerves  of,  i.  688 

neuralgia  of,  iii.  611 

new  growths  of.  iii.  610 

noma  of.  iii.  610 

ossification  of  cartilage  of,  iii. 
010 

otbiematoma  of,  iii.  608 

papilloma  of,  iii.  667 

pemphigus  of,  iii.  606 

perichondritis  of,  iii.  609 

pruritus  of.  iii.  607 

psoriasis  of,  iii.  600 

sarcoma  ot  iii.  610.  668 

seborrhcea  of,  iii.  607 

syphilitic  disease  of,  iii.  607,  674 

tophi  of,  iii.  610 

traumatism  of.  iii.  611.  687 

tuberculosis  of,  iii.  610 

ulceration  of,  iii.  607 

variations  in,  i.  689 

warts  of.  iii.  608.  667 
Auricular  appendix  (of  heart),  iv. 

668,  670 
Auricular  nerve,  great,  vL  191 

pomt.  vii.  229 

venous  pulse,  vi.  806 
Auricularia  aaticua  muscle,  an- 
omalies of.  vi.  43 
Aurora  Sprinm,  i.  640 
Aurum  canadenMy  vii.  264;    see 

also  Srmkeroot 
Auscultation,  ii.  816 

in  pregnancy,  iv.  842 

of  the  foetal  heart,  v.  881 
Auscultation  tube,  for  examining 

middle  ear,  iii.  664 
Australia,  i.  640 

Austria^Hungary,    food   adulter- 
ation  in.  iv.  166 

pharmacopoeia  in,  vi.  681 

registration  of  death  in,  iii.  876 
Autoclave,  Chamberiand's,  viii.  882 
Autohypnotic  state,  iv.  812 
Auto-intoxication,  i.  641 

as  a  cause  of  insauitv.  v.  84 

of  gastric  origin,  i.  o48 

of  gastro- intestinal  origin,  i.  642 

of  hepatic  origin,  i.  645 

of  pregnancy,  i.  646 

of  thyroid  origin,  i.  646  % 

relation  of  internal  glands  to,  v. 
775 
Autolysin,  viii.  472 
Automatic  actions,  i.  647 


Automatic  actions  in  epilepsy,  i. 
646 
in  inebriety,  i.  649 
medico-legal  relations  of,  i.  649 
of  vegetative  life,  i.  647 
of  vohintarv  life.  i.  647 
Automatic  activity  in  the  insane, 

i.  649;  V.  60,61 
Automatism,  i.  648 
cei-ebral,  i.  648 
artificial,  1.  648 
epileptic,  i.  648 
medico-legal  relations  of,  i. 

649 
of    brain    exhaustion   and 

brain  disease,  1.  649 
of  inebriety,  i.  649 
of  insanity,  i.  649 
syphilitic,  1.  649 
traumatic,  1.  649 
motor,  i.  647 
psychical,  i.  647 
Automeris  io,  v.  166 
Autoplasty^  vi.  896 
Autopsies,  1.  649 

authorization  of,  ii.  684 
medico-legal  considerations  of,  i. 

668 
method  of  making,  1.  661 
of  new -bom,  vi.  ^^5 
Autosoopy,  V.  428 
Autovaccination,  viii.  117 
Ava,  V.  801 
Avens,  i.  674 
Avocado,  i.  191 
Avon  Sulphur  Springs,  i.  676 
Axes  of  pelvis,  vi.  641 
Axilla,  vii.  206 

boundaries  of,  vii.  207 
contents  of,  vii.  208 
phlegmon  of,  vi.  616 
Axillary  artery,  vii.  208 
anomalies  of,  i.  629 
surface-markings  of,  vii.  204 
Axillary  band,  vi.  48 
lymph  nodes,  v.  682 
veins,  vii.  208 

anomalies  of,  viii.  204 
is,  coeliac^  point  of  origin  of  (in 
embryos),  iii.  186 
is-cylinder,  physiology  of,  vi. 
226 

processes,  vi.  288 
Axis-traction  forceps,  vi.  812 
Axooopan,  1.  676 

Axon=.  skeletal  or  body  axis,  ii.  188 
Axones,  ii.  829 

naked,  vi.  286 
Ayer's  Amherst  Mineral 

Springs,  i.  676 
Azederach,  i.  868,  676 
AjBOres,  i.  676 
Azule  Springs,  i.  676 
Asygopharyngeus  muscle,  vi.  47 
Azygos  uvulas  muscle,  viii.  107 
Azygos  vein,  vii.  750 
anomalies  of,  viii.  206 

Babcock,  asbestos  method  of  deter- 
mining fat  in  milk.  v.  827 
of  determining  total  solids 
in  milk,  v.  826 
centrifugal  method  of  determin- 
ing fat  in  milk,  v.  826 
Babinski  phenomenon,  vi.  876 
Bacillus,  i.  680 ;  see  also  Bacteria 
aerogencs  capsulatus,  i.  712 
anthracis,  i.  719 


Bacillus  botulinus,  iv.  185 
Breslaviensis,  iv.  187 
celluleeformans,  iv.  187 
coli  communis,  i.  702,  709 

difference  between  bacillus 
of  typhoid  and,  i.  708 

in  new-born,  vi.  278 

in  water,  tests  for,  viii.  291 
"comma,"  of  Koch,  viii.  868 
diphtheriae.  i.  694;  iii.  480 

exudate  due  to,  contrasted 
with  that  due  to  other  ba- 
cilli, iii.  487 

in  dissection  and  operation 
wounds,  iii.  631 

non-virulent,  iii.  481 

virulent,  iii.  481 
enteritidis,  iv.  186 
Friedebergensis,  iv.  187 
influenzs,  i.  698 
Elebs-Loeffler's,  iii.  480 
Koch's  comma,  viii.  868 

tubercle,  i.  689 
leprsB,  i.  692 
mallei,  iv.  852 
morbificans  bovis,  iv.  186 
Neapolitanus,  i.  702 
of  bubonic  plaeue,  i.  717 
of  glanders,  i.  717 
of  malignant  oedema,  i.  711 
of  psittacosis,  vi.  779 
of  rhinoscleroma,  vi.  972 
of  syphilis,  vii.  608 
of  typhoid  fever,  i.  700;  viii.  676 
pestis,  cause  of  bubonic  plague, 
ii.  604 

bubonicse,  i.  718 
Pfeiffer's,  v.  13 
proteus  vulgaris,  i.  711 
pseudotuberculosis    rodentium. 

vi.  776 
pyocyaneus,  i.  710 

effect  of,  on  body  temper- 
ature»  ii.  671 
smegmatis,  i.  698 
tetani,  i.  698 
tuberculosis,  i.  869 

in  dissection  and  operation 
wounds,  iii.  680 

methods  of  staining,  viii.  897 
Back,  massage  of,  v.  696 
Backache,  neurasthenic,  vi.  260 
Bacon's  ronseur  forceps,  v.  708 
Bacteria,  i.  677 

a  cause  of  food  poison,  iv.  186 
action  of,  in  body,  iv.  871 
aerobic,  i.  686 
anaerobic,  i.  686:  viii.  389 
cause  of  milk  coagulation,  iii.  162 
chemical  composition  of,  i.  682 

effects  of,  i.  683 
classification  of.  i.  678 
conditions  of  growth  of,  i.  682 
cultivation  of,  viii.  889 
definition,  i.  680 
degenerated,  i.  682 
effect  of  chemical  agents  on,  i.  687 
examination  of,  viii.  896 
facultative,  i.  686 
general  characteristics  of,  i.  679 
groups  of,  1.  680 
heemolysis  caused  by,  viii.  474 
in  water,  viii.  291 

counting  colonies  of,  viii.  291 
influence  of,  on  other  classes  of 

bacteria,  i.  685 
involution  forms  of,  i,  681 
mesophilic,  i.  686 
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ia,  metastasis  of,  v.  778.  770 
methods  of  cultivation,  viii.  885 
morphology,  i.  680 
of  small  iDtcatine,  iii.  85 
pathogenic,  i.  677 

diminished    by  storage    of 
water,  viii.  277 
products  of,  iv.  871 
psychrophilic,  i.  686 
pus-producing,  i.  704;  v.  6 

conditions  favoring   spread 

of.  iii.  584 
means  of  elimination  of,  from 

system,  iii.  586 
resistance  of  tissues  to,  iii. 584 
types  of  disease  engendered 

by.  iii.  583 
virulence   of,   in  dissection 
and  operation  wounds,  iii. 
581 
routes  by  which  they  reach  the 

bladder,  i.  798 
saprophytic,  in  air,  i.  154 

cause  decomposition  of  ca- 
daver, ii.  537 
special,  i.  680  et  tteg. 
spores,  1.  678 
staining  of,  viii.  895 
thermal  death   point  of,  deter- 
mination of,  viii.  401 
thermic  eiTects  of,  1.  683 
thennophilic.  i.  686 
transmitted    by  mosquitoes,  v. 

871 
vital  phenomena  of,  i.  682 
Bacterial  poison,  etfect  of,  on  the 

body  temperature,  ii.  571 
Bacteriological    technique,    viii. 
870 
agar  as  nutrient  medium,  prep- 
aration of,  viii.  872 
aniline  dyes,  viii.  895 
autopsy  of  infected  animals,  viii. 

804  ' 
blood  as  nutrient  medium,  prep- 
aration of,  viii.  874 
bouillon    as   nutrient    medium, 

preparation  of,  viii.  870 
cultures,  viii.  887 

Esmarch's  roll- tube,  viii.  887 
hanging-drop.  viii.  888 
liquid,  viii.  880 
mixed,  viii.  891 
shake,  viii.  888 
smear,  viii.  889 
streak,  viii.  888.  889 
determination  of  thermal  death 

point  of  bacteria,  viii.  401 
diagnostic  methods,  viii.  899 
in  actinomycosis,  viii.  899 
in  anthrax,  viii.  890 
in  bubonic  plague.  viK.  890 
in  cerebrospinal  meningitis, 

viii.  400 
in  cholera,  viii.  800 
in  diphtheria,  viii.  890 
in  dysentery,  viii,  399 
in  gonorrhoea,  viii.  400 
in  leprosy,  viii,  400 
in  pneumonia,  viii.  400 
in  protozoal    diseases,  viii. 

401 
in  rabies,  viii.  400 
in  tetanus,  viii.  400 
In  tuberculosis,  viii.  400 
in  typhoid  fever,  viii.  400 
egg  as  nutrient  medium,  prepa- 
ration of.  viii.  877 


Bacteriological  technique,  exam- 
ination of  air,  viii.  402 
of  bacteria,  viii.  895 
of  soil,  viii.  408 
of  water,  viii.  408 
gelatin    as     nutrient    medium, 

prepamtiou  of,  viii.  871 
Oram  s  stain,  viii.  897 
immunization,  methods  of.  viii. 

402 
incubators,  viii.  888 
inoculation  of  animals,  viii.  892 
by  alimentary  infection,  viii. 

894 
by   cutaneous   application, 

viii.  898 
by  injection  into  the  lym- 
phatics, viii.  894 
by    intracranial    injection, 

viii.  894 
by  intraocular  injection,  viii. 

804 
by  intraperitoneal  injection, 

viii.  803 
by    intrapleural    injection, 

viii.  808 
by    intravenous     injection, 

viii.  808 
by     respiratory     infection. 

viii.  804 
by    subcutaneous    applica- 
tion, viii.  808 
by  subcutaneou.i  injection, 
viii.  808 
methods  of  cultivation,  viii.  886 

of  anaerobic,  viii.  880 
milk  as  nutrient  medium,  prepa- 

rotion  of,  viii.  877 
nutrient  media,  varieties  of,  viii, 
870 
preparation  of,  viii.  870 
standardization  of.  viii.  878 
observation  of  infected  animals. 

viii.  804 
potatoes   OS    nutrient   medium, 

preparation  of,  viii.  878 
preparation  and  filling  of  tubes, 

viii.  870 
serum   agglutination  test,   viii. 

402 
staining  of  bacteria,  viii.  805 
methods  of,  viii.  805 
of  llagella,  viii.  807 
of  sections,  viii.  808 
of  spores,  viii.  807 
sterilization,  viii.  880 

by  chemicals,  viii.  888 
by  direct  flaming,  viii.  880 
by  dry  heat,  viii.  880 
by  aitration,  viii.  882 
by  flowing  steam,  viii.  880 
by  steam    under    pressure. 

viii.  88 i 
varieties  of.  viii.  880 
testing  of  chemicals,  viii.  402 
of  strength  of  antitoxin,  viii^ 
402 
Bacteriology,   history  of   the  de- 
velopment of,  i.  677 
of  milk,  cow*s,  v.  822 

■  human,  v.  825 
of  vaccinia,  viii.  144 
Bacteriolysis,  viii.  476 
Bacterium,  i.  681 
Bacteruria,  i.  708 
Baden-Baden  and  the  Black  For- 
est, Germany,  viii.  404 
Bad-Kauheim,  vi.  151 


^, 


Bael  fruit,  i.  721 

Baelz*s  disease  of  the  lip.  i.  732 

Bahamas,  climate  of,  vi.  149;  soc 

also  Sassnu 
Bailejr  Springs,  i.  722 
Bakeries  for  soldiers,  v.  800 
Baking  powder,  adulterations  of. 

iv.  171,  180 
Balance's     modification     of     the 
Schwartze-Stacke  mastoid  opera- 
tion, V.  708 
Balanites  Boxburghii,  i.  722 
Balanitis,  i.  722 

complicating  gonorrhcpa,  iv.  401 
Balanoposthitis,  i.   722;  and  sec 

BaUtnttM 
Balantidium  coli,  viii.  547 

minutum,  viii.  548 
Balata,  i.  728 
Baldness,  i.  128 

Ballardville  Lithia  Spring,  i.  723 
Ballast,  inspection  of,  at  quarantine 

station,  vi.  828 
Ballottement,  external,  iv.  842 

internal,  iv.  842 
Ballston  Spa,  i.  728 
Balm,  i.  724 

lemon,  i.  724 

of  Oilead.  i.  724;  vi.  85 
Balneology  in  cardiac  diseascA,  vi. 

158 
Balsam,  Canada,  ii.  624 

fir,  ii.  624 

friar's,  i.  746 
^urjun,  iv.  456 
Tecca,  vi.  85 

of  copaiba,  iii.  277 

of  Peru,  i.  724 

of  tolu,  i.  725 
Balsamea,  i.  788 

africana,  i.  788 

mukul.  i.  788 
Balsamodendron,  i.  788;  vi.  85 

gileadense  i.  724 
Balsams,  in  plants,  i.  108 
Balsamum  peril vianum,  i.  724 

tolutanum.  i.  725 
Baltimore,  Md.,  i.  725 
Bamboo  brier,  i.  726 
Bandages.!.  726;  iii.  556 

abdominal,  for  soldiers,  v.  796 

handkerchief,  iii.  557 

plastcr-of-Paris,  iii.  658;  iv.  2:^ 

suspensory,  vii.  568    ' 
Bandaging,  i.  726 
Banff  Hot  Springs,  i.  730 
Banner's   rotating   exhaust  venti- 
lator, iv.  758 
Baflo  de  san  Pablo,  i.  782 
Baftos  de  las  Arenas,  i.  782 
Baftos  en  el  Pelion,  i.  782 
Banting's  method  of  treating  obef- 

ity,  i.  126 
Baptin.  iv.  655 
Baptisiia,  iv.  855 

tinctoria,  iv.  866 
Baptisin,  iv.  855 
Baptitozine,  iv.  855 
BartBSthesiometer,  1.  136 
Barbados,  i.  782 

leg,  iii.  781 
Barberry,  i.  746 
Barber's  itch,  vii.  788 
Bardeen's  microtome^  iv.  719 
Bardenheuer's  method  of  extlrpat- 
hig  the  urinary  bladdej,  riii. 
26 

aietbod  of  tanectomjr.  rf.  M 
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Bmcterla. 
Berberls* 


Barger*8  Springs,  i.  784 
Barium,  i.  7S4 

carbonate,  i.  734 

chloride,  i.  734 

dioxide,  i.  784 

sulphate,  i.  734 

toxicology  of»  i.  734 
Barium  salts,  toxicology  of,  1.  734 
Barium  Springs^  i.  734 
Bark,  cuprcpa,  iii.  92 

greenheart,  i.  753 

Maracaibo,  iii.  92 

pale,  iii.  92 

Peruvian,  iii.  88 

vellow,  iii.  88 
Barks,  poisonous,  vi.  702 
Barley  sumr,  vii.  549 
Bctflow's  disease,  vii.  78,  81;  see 
also  Infantile  searbutus  and  Scurvy 
Barney  dumping  boat,  vi.  ^0 
Barometric  pressure,  physiological 

effects  of  diminislied,  i.  208 
Barosma  betulina,  ii.  514 

crenulata,  ii.  514 

scrratifolia,  ii.  514 
Barosmin,  ii.  514 
Barracks,  amount  of  air  required  in, 
ii.  061 

e&^ential  conditions  of.  v.  807 

overcrowding  in,  v.  809 

ventilation  of,  v.  808 
Bartholin's  gland,  i.  734 

anatomy  of,  i.  784 

dilatation  of  excretory  duct,  i. 
736 

inflammation  of,  i.  735 

pathology  of,  i.  735 

physiology  of,  1.  784 

retention  cysts  of,  i.  785 
Bartholow's  food,  how  to  make,  iii. 

455 
Bartlett  Springs,  i.  785 
Bartbn^s  bandage,  i.  729 
Basal  ganglia,  lesions  of,  diagnosis 
of,  U.  286 

tumors  of,  ii.  441 

diagnosis  of,  ii.  448 
Basal  membrane,  iii.  854 
Baseball  hand,  iv.  509 
Basedow's  disease,  viii.  489;  see 

also  ExopkihaJlmic  goitre 
Basements,  iv.  758 
Bases,  effect  of,  on  electrotonus,  iii. 
776 

ptomaTns.  vi.  785  et  uq. 
Basham's  mixture,  v.  226 
Basibregmatic  axis,  vii.  229 
Basic  lead  acetate,  v.  471 
Basicranial  axis,  vii.  229 
Basidiomyeetes,  iv.  277,  282 

groups  aud  varieties,  iv.  282 
Basifkcial  axis,  vii.  229 
Basil,  i.  736 
Basilic  veins,  anomalies  of,   viii. 

204 
Basion,  vii.  229 
Basophiles,  ii.  80 
Basophobia,  i.  142 
Bassia  oil,  see  Palm  oil 
Bassini's   operation    for   femoral 
hernia,  iv.  677 

for  inguinal  hernia,  iv.  672 
Bassorin,  vii.  846 
Bath,  i.  736 

Bath  Alum  Springs,  i.  737 
Bathing,  during  pregnancy,  iv.  844 

in  childhood,  ii.  880 

in  hifancy,  iv.  860 


Bathing,  for  soldiers,  v.  816 
Bathing  cells,  for  soldiers,  v.  816 
Baths,  Brand,  iv.  791 

continuous,  vi.  549 

full,  iv.  790 

hot,  uses  of,  iv.  (»28 

in  insanity,  v.  74 

in  pemphigus,  vi.  549 

mud,  iv.  855 

peat,  iv.  270 

plunge,  iii.  194 

prolonged,  iii.  194 

sheet,  iv.  789 

spinal,  iii.  193 

Turkish,  in  insanity,  v.  74 
Batteries,  faradic.  iii.  758 

used  in  electro-therapeutics,  iii. 
757 
Battey's  operation,  see  Ovariotomy 
Battledore  placenta,  vi.  650 
Baudelocque*s  pelvimeter,  vi.  523 
Baumann's  method  of  determining 
conjugate  sulphates,  viii.  54 

reaction    for   carbohydrates    in 
urine,  viii.  38 
Baume  de  Fioravanti,  viii.  388 
Baunscheidtismus,  i.  105 
Bayacuru,  i.  737 
Bayberry,  i.  787 
Bay  leaves,  i.  787 
Bay,  oil  of,  i.  787 

royal,  v.  467 

rum,  i.  787 
<<  Bay  State,"  United  States  hospi- 
tal ship.  iv.  789 
Ba^ahuen,  iv.  415 
B;  B.  Mineral  Springs,  i.  787 
BdelUum,  1.  788 ;  vi.  85 
Beads,  jumble,  v.  260 

prayer,  v.  260 
BeaU  Spring,  i.  788 
Bean,  Calabar,  ii.  548 

family,  v.  482;  and  see  Legumi- 
nosa 

ordeal,  ii.  548 

poisonous,  vi.  702 
Bearberry,  i.  788 
Beard,  eczema  of  the,  iii.  728 
Bearded  women,  iv.  808 
Bearsfoot,  i.  738 
Bebeerine,  i.  753;  ii.  186 
Beck's  Hot  Stdphur  Springy,  i. 

788 
Bedbue,  V.  156 
Bedford  Alum,  Iron,  and  Lithia 

Springs,  i.  788 
Bedford  Springs,  Xy.,  i.  789 
Bedford  Springs,  Pa.,  i.  780 
Bednar's  aphthae,  viii.  488 
Bedsores,  i.  740 
Beef -cakes,  scraped,  how  to  make, 

iii.  454 
Beef  extract,  by  the  cold  process, 

ho.w  to  make,  iii.  454 
Beef  soup,  raw,  how  to  make,  iii. 

454 
Beef-tea,  how  to  make,  iii.  454 
Beer,  i.  169 

arsenic  in,  iv.  175 

as  beverage  for  soldiers,  v.  806 
Beer's  knife,  ii.  786 

(,  carpenter,  v.  168 

honey,  v.  168 

poisonous,  V.  16 

sting  of.  V.  168 
:,  viii.  298 
Beetles,  blister,  v.  166 

ground,  v.  165 


Beetles,  poisonous,  v.  165 
Behrend's  mixture,  i.  368 
Belgium,  certiti cation  of  death  in, 
iii.  875 

Pharmacopoeia  in.  vi.  581 
Belknap  Hot  Medicinal  Springs, 

i.  741 
Bell  sound,  ii.  818 
Bell's  palsy,  iv.  124 ;  see  also  Facial 

paralysis 
Belladonna,  i.  741 

as  an  anodyne,  i.  362 

as  an  antispasmodic,  i.  387 

as  an  antisudorific,  i.  888 

as  a  mydriatic,  vi.  70 

compared  with  henbane,  iv.  637 

composition,  i.  742 

idiosyncrasv  for.  iv.  842 

in  intestinal  obstruction,  v.  173 

Japanese,  vii.  76 
poisonous,  i.  610 

poisoning  by,  i.  610 

poisonous,  vi.  699 

toxicology  of,  i.  610 
Bellini,  tubes  of,  v.  810 
BeUite,  vii.  910 

Bellocq's  cannula  or  sound,  vi.  128 
Belostoma  americana,  v.  160 
BelostomatidsB,  v.  160 
Benacus  g^iseus,  v.  160 
Benoe- Jones  albumin,  viii.  81 

albumosuria,  viii.  32 
Benic  acid,  vi.  68 
Benn^  oU,  i.  748 
Bennett's  ether  inhaler,  iii.  16 

gas  and  etlutr  inhaler,  iii.  18 

nitrous  oxide  inhaler,  iii.  18 
Bentley  Springs,  i.  748 
Benzaoetine,  i.  748 
Benzamide,  phenyl,  i.  744 
Benzanilid,  i.  744 
Benzene,  i.  744 

as  a  solvent,  i.  744 

distinguished  from  benzln,  i.  744 
Benzin,  i.  744 

distinguished  from   benzene.   L 
744 
Benzoates,  i.  745 

guaiacol,  iv.  424 
Benzoic  acid,  i.  744 

effect  on  urine,  i.  744 

germicidal  action  of,  iv.  381 
Benzoin,  i.  745 

flowers  of.  i.  744 

Penang,  i.  746 

Slam.  i.  746 
Benzoinum,  i.  745 
Benzo-iodo-hydrin,  i.  746 
Benzol,  i.  744 ;  see  also  Benzene 

as  a  germicide,  iv.  831 
Benzol-ester  reaction  for  carbohy- 
drates in  urine,  viii.  38 
Benzo-naphthol,  1.  746 
Benzo-phenoneid,  i.  746 
Benzopyrrole,  ptomaTn,  vi.  789 
Benzosol,  iv.  424 
Benzoyl  -  amido  -  phsKiyl  -  acetic 

acid,  i.  746 
Benzoyl -euffenol,  1.  746 
Benzoyl-saucin,  vii.  15 
Benzoyl-sulphonimide,  vii.  1 
Benzoyl-tropeine,  i.  746 
Benzyl-morphine  hydrochloride, 

vi.  673 
Berberine,  L  746;  iv.  898;  iv.  775 
Berberis,  i.  746 

aquifolium.  i.  747 

anstata.  i.  747 
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Berberis  asiatica.  i.  747 
lycinus.  i.  747 
vulgaris,  i.  746 
Berck-aur-mer,  i.  747 
Bergamot,  iii.  727 

oil  of.  i.  747 
Bergmann's  method  ot  interscap- 

ulo-tboracic  amputation,  i.  552 
Beriberi  diagnosed  from  sleeping- 
sickness,  vii.  248 
Berkefeld'a  lilter,  viii.  888 
Berkeley  Springs,  i.  747 
Berkshire  HiUs,  i.  748 
Berlin,  certification  of  death  in,  iii. 

376 
Bermudas,  i.  749 
Bertini,  columns  of,  v.  809 
Berzelius'  test  for  hydrofluoric  acid 
in  urine,  viii.  53 
theory  of  catalysis,  iv.  146 
Beta  rays,  viii.  549 
Beta  vulgaris,  vii.  548 
Beta-eigon,  iii.  780 
Beta-eucaine,  viii.  489 
Beta-homocbelidonine,  ii.  112,  760 
Beta-methyl-indole,  ptomaln,  vi. 

789 
Beta-naphtol,  vi.  100 
Beta-naphtol-benzoate^  1.  746 
Beta-oxybutyric  acid  m  urine,  i. 
66;  viii.  48 
tests  for,  viii.  48 
Beta-picrasmin,  vi.  826 
Betains,  ptomaYns,  vi.  787 
Betel  nut,  i.  445 
Bethlehem,  N.  H.,  i.  750 
Betol,  i.  751 
Betony  wood,  i.  751 
Bettda,  i.  760 

lenta.  i.  760 
Beverages,  acids  as.  i.  72 

containing  arsenic,  poisoning  by, 

viii.  347 
for  soldiers,  v.  804 
:,  i.  751 

I,  iii.  281 
false,  iii.  281 
oriental,  iii.  231 
Bhang,  ii.  647 
Biarritz,  i.  752 
Bibron's  antidote  to  snake  poison,  i. 

373 
Biberine,  vi.  508 
Bibirine.  i.  753 
Bibiru,  ii.  186 
bark.  i.  758 
Biceps  brachii  muscle,  i.  452 
anomalies  of,  vi.  52 
fl%xor  cruris  muscle,  anomalies 
of.  vi.  56 
Bicho,  ii.  828 
Bichy  nuts,  see  Kola  nut 
Biedert's  apparatus  for  compressing 

air,  i.  182 
Bier's  methods  of  osteoplastic  am- 
putation, i.  260 
Bifurcation  of  uvula,  viii.  109 
Big  Bone  Springs,  i.  758 
Bigelow's  evacuator,  v.  521 
lithotrite,  V.  519 
method  of  reducing  thyroid  dis- 
location, iii.  526 
BUe,  i.  754 

acids  in  urine,  viii.  50 

Pettenkofer's  test  for,  viii.  50 
Udransky's  t^st  for,  viii.  50 
as  a  cholagogue.  iii.  29 
derivatives  in  faeces,  iv.  180 


Bile  duct,  common,  v.  527,  580 

anatomical  relations  of,  vi. 

472 
echinococcus  in,  iv.  298 
effect  on  color  of  faces,  iii.  29 

on  chyme,  iii.  86 
factors  determining  flow  of,  into 

intestine,  iii.  84 
function  in  digestion,  iii.  475 
in  jaundice,  v.  245 
passages,  iv.  289;  and  see  OaXl 

duct,  diseases  of 
pigments,  i.  754 

in  jaundice,  v.  245 

in  urine,  viii.  50 

in  urine,  Gmelin's  test  for, 

viii.  50 
in  urine,  Huppert's  test  for, 

viii.  50 
test  for,  Gmelin's,  i.  765 
Plattner's  crystallized,  i.  754 
secretion  of,  vii.  97 

effect  of  cholagogues  on,  vii. 

98 
effect  of  sympathetic  system 
on,  vii.^584 
source  of  cholesterin  in,  iii.  229 
Bilge  water,  vi.  168 

as  a  source  of  air  contamination, 
vi.  159 
Bilharzia  capensis,  vii.  872 
haematobia,  vii.  .872 

metastasis  of,  v.  779 
BiUary  calculi,  diet  for,  iii.  459 

concretions,  i.  755;  iii.  228 
Bilious  remittent  fever,  v.  685 
Bilirubin,  i.  754;  iii.  222,  224;  vi. 
684 
infarct,  iv.  868 
in  jaundice,  v.  245 
tests  for.  i.  755;  v.  246 
Bilirubin  calcium  in    gall-stones, 

iii.  229 
BiUverdin,  i.  755 
Billroth's  mixture  as  an  anarsthe- 

tic,  i.  292 
Bing's  test  for  hearing,  iii.  661 
Bioeenesis,  vi.  909 
Biology,  i.  755 

definition,  i.  755 
divisions,  i.  758 
history  of,  i.  756 
tlie  living  substance,  i.  756 
Bioplasson,  i.  760 
Biot's  respiration  iii.  580 
Birch,  i.  760 
black,  i.  760 
cherry,  i.  760 
sweet,  i.  760 
Birchdale  Springs,  i.  760 
Bird-spider,  v.  158 
Birthmark,  i.  350;  vi.  89;  and  see 

Birth-rate,  viii.  248 

relation  to  death-rate,  viii.  249 
Birth-records,  viii.  512 
Births,  viii.  247 

plural,  viii.  248 

sex  of  living,  viii.  248 

stati.stics  of,  see  Vitxtl  statistics 

still,  vii.  248 
Biscuit,  military,  v.  801 
Bishop's  operation  for  prolapse  of 
uteru.s,  viii.  85 

weed,  i.  163 
Biskra,  i.  760 
Bismal,  iv.  246;  vii.  637 
Bismuth,  i.  7G1 


Bismuth,  absorption  of,  i.  762 

and  ammonium  citrate,  i.  761 

as  a  cosmetic,  i.  762 

basic  carbonate,  i.  761 
nitrate,  i.  761 

borophenat«,  v.  698 

chrysophanate,  iii.  427;  and  see 
JJermol 

cinnamate,  iv.  688 

citrate,  1.  761 

compounds  of,  used  in  medicine, 
i.  761 

elimination  of,  i.  762 

general  medicinal  properties  of, 
i.  761 

in  infantile  diarrhoea,  iii.  448 

magistery  of,  i.  761 

naphthalin  benzoate,  v.  170 

naphtol,  vi.  101 

phenol,  vi.  608 

poisoning  by,  i.  761 

preparations  of.  i.  761 
arsenic  in.  i.  762 

subcarbonate.  i.  761 

subgallate.  iii.  426;  and  see  Der- 
matol 

subnitrate.  i.  761 

white,  i.  761 
Bissy  nuts,  see  Kola  nuts 
Bistort,  i.  762 
Bisulphate  of  quinine,  iii.  90 
Bitartrate  of  potassium,  vi.  744 
Bitter  almond,  see  Almond 
Bitter  ash,  vi.  826 
Bitters  as  digestants.  iii.  469 
Bittersweet,  i.  768 

climbing,  i.  768 

false,  i.  768 

poisonous,  vi.  699 
Bitter  tonics,  vii.  805 
Bitter-weed,  iv.  158 
Bitter-wood,  vi.  826 
Biuret  reaction  for  albumin  in  the 

urine,  viii.  81 
Biventer  oervicis  muscle,  anoma- 
lies of.  vi.  60 
Bixa  orellana,  i.  861 
Bixin,  i.  861 
Bizzozero's  chromocytometer,  ii. 

51 
Black  and  blue  spots  in  coDtu- 

sions.  iii.  273 
Black  Barren  Mineral  Springs. 

i.  768 
Blackberry,  i.  768 
Black  cap,  vi.  1000 
Black  cohosh,  iii.  87 
Black  death,  ii.  504 
Black  draught,  vii.  117 
Black  fever,  see  Kala-azar,  v.  299 
Black  flies,  v.  164 
Black  haw,  viii.  284 
Blackhead,  i.  75;  iii.  226 
Blackmann's  ventilating  wheel,  iv 

758 
Black  measles,  v.  717 
Black  pepper,  vi.  552 
Black  snakeroot,  iii.  87 
Black  stick,  iii.  92 
Black  sulphide,  v.  756 
Black  Sulphur  Springs,  Cal.,  ii- 

530 
Black-tang,  i.  799 
Black  wash,  v.  755 
Bladder  and  urethra  of  the  fe- 
male, diseases  and  injuries  of,  I 
765 
Bladder,  gall,  see  Gall  bladder 
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Berberls, 
Blood.  • 


Bladder,  urinary,  i.  764 
absence  of,  vii.  708 
anatomy  of,  i.  764 
atony  of.  i.  792 
atrophy  of,  i.  768 
cancer  of,  treatment,  vHi.  26 
curettage  of,  i.  788 
development  of,  i.  766 
dislocations  of,  i.  767 
distended,  diagnosed  from  ovar- 
ian tumors,  vi.  488 
exploration  of,  through  the  per^ 

fneum,  vi.  666 
exstrophy  of,  i.  788;  viii.  26 
extirpation  of,  viii.  26 
fissure  of,  vii.  708 
foreign  bodies  in.  i.  768,  769 
aemonstrated  by  cyBtoscope, 
iii.  847 
hernia  of,  i.  790;  iv.  682 
hypenemia  of,  i.  772 
hyj)ertrophy  of,  i.  768 
inflammations  of,  i.  772,  798;  see 

further  CyititiB 
injuries  of,  i.  18,  771 
irrigation  of,  viii.  18 
lymphatics  of.  v.  637 
malformations  of,  i.  788;  vii.  708 
measurements  of,  i.    766,   786; 

viii.  289 
medication  of,  ▼.  788 
movements  of,  influence  of  sym- 
pathetic system  on,  vii.  686 
myoma  of,  vi.  76 
neuroses  of.  i.  792 
of  the  male  (pathological  and 

clinical),  i.  788 
palpation  of,  i.  778 
paresis  of.  i.  768,  792 
parasites  in,  vi.  601 
peculiarities  of.  i.  766 
removal  of  foreign  bodies  from, 

i.  769 
routes  by  which  bacteria  may 

reach,  i.  793 
rupture  of,  i.  790 
sacculated,  examined  by  cysto- 

scope,  iii.  846 
spasm  of,  i.  792 

stone  in.  i.  797 ;  see  also  Calculi 
tuberculosis   of,   treatment   of, 

viii.  26 
tumor  of,  i.  86.  768,  791 

diagnosed  by  cystoscope,  iii. 
846 
ulceration  of,  diagnosed  by  cys- 
toscope, iii.  847 
Sladder  wrack,  i.  799 
BladozL  Sprinsii,  i.  799 
Blake's  operation  for  nasal  polypi, 

vi.  180 
Blancard'a  pilla,  v.  226 
Blanket-baff,  military,  v.  797 
Blanket*roll,  military,  v.  797 
Blankets,  for  soldiers,  v.  796 
Blaps  mortisaga,  vi.  602 

mucronata,  vi.  226 
Blastema  of  kidney,  v.  816 
Blasting,  dangers  encountered  in, 
vii.  911 
explosives  used  in,  vii.  909 
manner  in  which  accidents  occur 
in,  vii.  912 
Blastoderm,  i.  440;  ii.  1 

formation  of,  see  Segmentation 
Blastomata,  vii.  908;  and  see  Tu- 

moTi 
Blai|]tomeres,  vii.  106 


Blastomyces  dermatitidis,  iii.  414 
Blastomyoetes,  i.  721 

pathogenic  in  man,  iii.  412 
Blastomyoetic  dermatitis,  iii.  412 
Blastomycosis,  iii.  412,  414 
Blastopore,  11.  4 

Bleeding,  see  HemorrJiage  and  Vene- 
section 
''  Bleeder,"  iv.  473;  see  also  Homo- 

philia 
Blennorrhoea,    iv.    898;   see    also 
Oonorrh<Ba 

as  a  cause  of  blindness,  ii.  10 
Blennostasine,  ii.  6 
Blepharitis  marj^inalis,  iv.  119 
Blepharophimosis,  iv.  120 
Blepkaroplasty,  iv.  122 
Blepharospasm,  ii.  6;  Iv.  122 

causes,  ii.  6 

clonic,  ii.  6 

symptoms,  ii.  6 

tonic,  ii.  6 

treatment,  ii.  6 
jsunoness,  ii.  \» 

acquired,  ii.  9 

act  to  prevent  (N.  Y.),  ii.  14 

cause  of,  ii.  8 

climatic  influence  upon,  ii.  7 

congenital,  ii.  9 

color,  ii.  18 

correlation  of  deaf-mutism  with, 
iii.  866 

day,  ii.  13 

economic  effects  of,  ii.  7 

following  childbirth,  ii.  13 

geographical  distribution  of,  ii.  7 

mfluence  of  occupation,  ii.  8 
of  sex.  ii.  8 

in  the  offspring  of  consanguin- 
eous marriages,  iii.  267 

irregular  forms  of,  11.  18 

night,  ii.  18 

preventable,  ii.  18 

race  peculiarities,  ii.  8 

simulated,  ii.  18 

snow.  ii.  18;  vi.  968 

traumatic,  ii.  8 

unpreven table,  ii.  18 
Blind  spot,  viii.  241 
BUstermg  beetle,  ii.  661 
Blisters,  ii.  14 

counter-irritant  action  of,  ii.  14 

contraindications,  ii.  14 

flying,  ii.  16 

from  bums  and  scalds,  ii.  620 

in  ante-mortem  bums,  ii.  621 

perpetual,  ii.  16 

physiological  action  of,  ii.  14 

synergists,  ii.  16 

uses  of,  ii.  14 
Block  Island,  ii.  16 
Blodgett's  Springs,  ii.  16 
Blood,  ii.  28 

action  of  alkalies  on,  i.  187 
of  antipyrin  on,  i.  380 
of  potassium  chlorate  on,  iii. 
2 

alkalinity  of,  examination  of,  ii. 
68 

apparatus  employed  in  examina- 
tion of  the,  ii.  87 

arterial  and  venous,  differences 
between,  ii.  87 

cells,  see  Blood  corpuscles 

changes  in,  due  to  barometric 
pressure,  i.  208 
due  to  high  altitudes,  i.  208 
during  respiration,  vi.  948 


Blood  changes  in  aneemias,  ii.  69 
in  Addison's  disease,  ii.  69 
in  chlorosis,  ii.  69 
in  dermatitis  herpetiformis, 

iii.  420 
in  hemorrhage,  iv.  634 
in  inflammations,  v.  2 
in  leukaemias,  ii.  69;  v.  498, 

601 
in  leucocvtosis.  ii.  69 
in  poisoning  by  hydrocyanic 

acid,  iv.  782 
in    tuberculous  meningitis, 
ii.  485 
characteristics  of,  in  various  dis- 
eases, ii.  69 
circulation  of  the,  iii.  96 
clinical  examination  of  the,  with 
apparatus  and  technique  em- 
ployed in,  ii.  37 
clot,  IV.  614 

rate  of  formation  of,  ii.  61 
coagulation  of  the,  iii.  160 

comparative  time  of,  in  cer- 
tain diseases,  ii.  62 
conditions    influencing,  iii. 

161 
effect  of  snake- venom    on, 

vi.  713 
pathology  of,  iii.  123 
color  index  of,  ii.  61 
composition  of,  ii.  24 
current,  changes  in,  pathology 
of,  iii.  122 
velocity  of,  iii.  100 
detection     of   small    quantities 

(clinical  test),  ii.  63 
diseases  whose  diagnosis  ma^  be 
made  by  examination  of,  h.  69 
diseases  of,  effect  upon  metabol- 
ism, V.  771 
dried  specimens,  fixing,  ii.  64 
staining,  ii.  68 
taking,  ii.  63 
examination  of,  ii.  87 

chart  for  reporting,  ii.  67 
fllariiB  of,  characteristics  of,  vi. 

216 
flow,  effects  of  massage  upon,  v. 
696 
in  the  vessels,  iii.  97 
in  the  vessels,  velocity  of, 
iii.  100 
formation  of  the,  ii.  16:  vi.  413 
fresh    specimen,   apparatus   re 
quired  to  make,  ii.  38 
characteristics  of  good,  ii.  89 
method  of  preparing,  ii.  88 
what  can  be  observed  in,  ii. 
40 
in  chlorosis,  ii.  69;  iii.  26 
in  cretinism,  Iv.  393 
influence  on  respiratory  centre, 

vi.  951 
in  ffout,  iv.  406 
in  Hodgkin's  disease,  ii.  69;  iv. 

780 
in  insanity,  v.  63 
in  pernicious  ansemia,  i.  273;  ii. 

69 
in   poisoning   by  carbon   mon- 
oxide, i.  662 
by  cvanide  of  potassium,  i. 

6^ 
by  hydrocyanic  acid,  iv.  782 
in  secondary  anflcmia,  i.  278,  279 ; 

11.69 
in  stools,  significance  of,  iii.  441 


Blood* 
Brain. 
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Blood,  iutercbange  of  gases  between 
air  and,  vi.  949 
iecorin  in  the.  v.  260 
laking  of,  viii.  467 
measurements  of.  ii.  84,  86 
menstrual,  v.  744 
metastasis  by  means  of  the,  v. 

778 
normal,  ii.  28 
of  man  and  animals  compared, 

ii.  88,  80 
of  man  and  dog  hard  to  differ- 
entiate, ii.  87 
of  various  animals,  analysis  of, 

ii.  24 
pathological,  ii.  87 

blood-corpuscle  counting,  ii. 

40 
dried  specimens,  ii.  68 
fresh  specimens,  ii.  88 
haemoglobin  estimation,  ii. 
51 
pipette,  viii.  74 
plasma,  ii.  84 
pressure,  iii.  98 

action  of  drugs  upon,  ii.  698 
et  seg. 
quantity  of,  ii.  28 

influence  of,  on  blood  press- 
ure, iii.  100 
serum,  ii.  86 

Koch's  coagulator,  viii.  876 
spectometry  of,  ii.  77 
spectra  of,  ii.  29.  76,  77 
staining  of.  ii.  65 
stasis,  pathology  of,  iii.  122 
supply,  disturbance  of.  In  dis- 
ease, iii.  120 
transfusion  of,  ii.  87 
variations  in,  ii.  87 
volume  of.  ii.  28 

variations  in,  in  disease,  iii. 
121 
Blood  boiling,  regulations  for,  vi. 

832 
Blood  corpuBclea,  ii.  24.  80 

action  of  anaesthetics  upon,  i.  298 
counting,  methods  of,  ii.  41-48 
development  of,  in  vertebrates, 

i.  448 
formation  of,  ii.  17,  19 
in  urine,  viii.  56 
Blood  corpuflcles.  red,  ii.  24 
enumeration  of,  ii.  40 
influence  of  altitude  upon,  ii.  27 
of  iron  upon,  v.  221 
of  potassium  chlorate  upon, 

iii.  2 
of  salts  upon,  viii.  417 
in  pernicious  annemia,  i.  278;  ii. 

69 
measurements  of,  ii.  84 
number  of,  ii.  27 
origin  of.  ii.  17,  26 
size  of,  ii.  25,  84 
staining  reaction  of.  ii.  67 
Blood  corpuscles,  white,  ii.  80 
classiflcation,  ii.  80 
effect  of  reagents  upon,  ii.  88 

of  temperature  upon,  ii.  82 
functions,  ii.  81 
number,  ii.  80 
origin  of,  ii.  22,  88 
varieties,  ii.  80,  67 
Blood-forming  organs,   vi.    418; 

ii.  17 
Bloodgood's  method  of  treatment 
of  inguinal  hernia,  iv.  674 


Blood-letting,  ii.  71 

as  an  aid  to  artiticial  respiration, 

i.  559 
in  ear  diseases,  iii.  650 
Blood-plaques,  ii.  88 

characturisticH  of.  ii.  40 
origin  of.  ii.  18,  22 
Blood-pressure,  iii.  98 
changes  in,  iii.  100 
disturbance  uf,  in  disease,  iii.  120 
influenced  by  quantity  of  blood, 

iii.  100 
intracai-diac.  iii.  107 
intraventricular,  iii.  108 
measurement  of,  iii.  98 
Blood-root,  ii.  78 

and  celandine,  difTerent  actions, 
ii.  760 
Blood-stains,  ii.  78 

action  of  ri'agents  upon,  ii.  74 

of  solvents  upon.  ii.  74 
chemical  reactions  of,  ii.  74 
crystalline  properties  of,  ii.  74 
examination  of,  on  colored  fab- 
rics, ii.  79 
on  earth,  ii.  80 
on  leather,  ii.  80 
on  washed  fabrics,  ii.  80 
on  white  fabrics,  ii.  79 
menstrual,  appearance  of.  ii.  88 
microscopical  examination  of,  ii. 

81 
micro-spectroscopic  examination 
of,  cautions  to  be  observed,  ii. 
80 
old,  examination  of,  ii.  79.  89 
physical  appearances  of,  ii.  74 
recent,  examination  of,  ii.  79 
spectrum  analysis  of,  ii.  76 
Blood-stanch,  iv.  158 
Blood-vascular  system,   relation 

of  Ivmphatic  system  to,  v.  624 
Blood-vessels,  see  also  Arteries  and 
VetM 
abnormities  of,  ii.  98 
actinomycosis  of,  11.  108 
action  of  cocaine  on,  iii.  158 
amyloid  degeneration  of,  ii.  96 
atrophy  of,  ii.  95 
calcareous  infllt ration  of,  ii.  96 
changes  in,  in  inflammation,  v.  2 
contraction  of,  by  cold,  iii.  198 
fatty  changes  in,  ii.  96 
formation  of,  i.  448;  ii.  17 
gunshot  w^ounds  of,  iv.  447 
histology  of,  ii.  90 
hyaline  degeneration  of,  ii.  96; 

iv.  772 
hyperplasia  of,  ii.  96 
hypertrophy  of,  ii.  96 
inflammations  of,  ii.  96 
leprosy  in.  ii.  108 
now  formation  of.  vi.  884 
ossification  of.  ii.  96 
parasites  in,  vi.  501 
pathological  anatomy  of,  ii.  98 
retrogressive  changes  in,  ii.  95 
sclerosis  of,  ii.  100 
syphilis  of,  ii.  105 
tuberculosis  of,  ii.  107 
tumore  of,   {.   850;  Ii.   110;  see 
also  UafrnangioTna 
Bloom's    modification    of    Fell- 
O'Dwyer's  apparatus,  iv.  144 
of  intubator,  iv.  148 
Blount  Springs,  ii.  Ill 
Blouse,  military,  v.  794 
Blue-bottle  fly,  v.  154 


Blue  flag,  iv.  157 

poisonous  plant,  vi.  704 
Blue  gum  tree,  iv.  15 
Blue  Hill  Mineral  Spring,  ii.  Ill 
Blue  Lick  Springs,  li.  112 
Blue  mass,  v.  750 

as  a  purgative,  vi.  812 
Blue,  methylene,  v.  782 
Blue  milk,  v.  828.  838 
Blue  ointment,  v.  7.'K) 
Blue  piU,  v.  750 
Blue  Itidge  Springs,  ii.  112 
Blue  stone,  iii.  278 
Blue  vitriol,  iii.  278 
Blumea  balsamifera,  ii.  628 
Boards  of  health.  State,  iv.  566 
Bocoonia,  ii.  112 

arborea,  ii.  112 

cordata,  ii.  112 

frutcscens,  ii.  112 

integrifolia.  ii.  112 
Bodenhamer's  rectal  irrigator, iii. H36 
Bodies,  PacchionUn.  ii.  889 
Bodo  urinarius,  viii.  585 
Body  cavity,  expansion  of.  In  em- 

bryo,  iii.  187 
Body,  development  of,  in  childhood, 
ii.  882 

segmentation  of,  vii.  105 
Body  louse,  v.  157 
Body,  pituitarv,  ii.  166 
Body  weight,  loss  of,  during  sxax- 

vation,  V.  768 
Boeme,  ii.  118 
Bogbean,  ii.  514 
BoDs,  i.  49;  ii.  113 

Aleppo,  i.  170 

oriental,  i.  170 

to  abort,  i.  49 

test  for  albumin   in   tlic 
urine,  viii.  81 

for  blocxl  pigment  in  the  uriiu*. 
viii.  82 
Boiling  water,  scahls  from.  ii.  520 
Boldin,  ii.  1 14 
Boldine,  ii.  1 14 
Boldo,  ii.  114 
Boletus,  iv.  285 

felleus,  iv.  285 

laricis.  i.  188 
Bolivia,  Pharmacopoehi  \i\,  vi.  582 
Bolus,  V.  785 
Bombus,  V.  168 
Bonduc,  ii.  115 

nut,  ii.  115 
Bone  or  Bones,  ii.  115 

actinomycosis  of,  ii.  128 

brittlenesa  of,  vi.  480 

chemistry  of,  ii.  128 

chondroma  of,  iii.  89 

conduction,  hearing  by.  i.  618 

cuttlefish,  iii.  889 

cysts  in.  ill.  849 

development  of ,  ii.  117 

diseases  of,  changes  in  the  umIIj) 
in,  vi.  97 

diseases  of.  cosinopbtlia  in,  r.  493 

diseases  of,  kyphosis  in,  v.  377- 
878 

growth  of,  ii.  119 

gunshot  wounds  of.  iv.  488,  449 

hemorrhage  from,  iv.  636 

histology  of,  ii.  116 

hyoid.  vi.  198 

in  childhood,  ii.  880 

inflammation  of,  11.  122;  and  see 
(kUitu,  (kleomftlitu,   Pniit^ 


620 


GENERAL  INDEX. 


Blood* 


Bone  or  bones,  intracartilaginous 
formation  of,  ii.  117 
intrameinbranous  formation  of, 

ii.  119 
lesions  of,  in  joint  affections,  v. 

261 
long,  gunsLot  wounds  of,  iv.  449 
marking  in  brain  surgery,  ii.  407 
marrow,  ii.  117 
myxoma  of,  vi.  89 
necrosed,  treatment  of,  vi.  422 
of  arm  and  forearm,  i.  462 
of  coccyx,  7i.  586 
of  ear,  i.  616 
of  Iiand,  iv.  481 
of  hands  and  fingers,  affections 

of.  iv.  512 
of  ilium,  vi.  637 
of  innominate,  vi.  586 
of  ischium,  vi.  587 
of  nose,  vi.  101 
of  pelvis,  vi.  585 
of  pubis,  vi.  587 
pathology  of,  ii.  120 
phosphate,  ii.  658 
plastic  surgery  of,  ii.  128 
replacement  of,  in  brain  surgery, 

ii.  409 
sarcoma  of,  ii,  128,  641 
subperiosteal   formation    of,   ii. 

119 
svphilis  of,  ii.  128 
tissue,  cancellous,  ii.  115 

compact,  ii.  115 
transplantation  of.  ii.  128 
indications  for,  ii.  128 
tuberculosis  of,  ii.  128:  vii.  902 
Wormian,  viii.  581 
Bone-black,  ii.  800 
Bone  bobbin,  Robson's,  v.  179 
Bone  boiling,  regulations  for,  vi. 

882 
Bone-marrow,  chemistry  of,  ii.  129 
extract  of,  therapeutics  of,  vi. 

414 
hematopoietic  functions  of,  ii. 

19:  vi.  418 
in  leuksemia,  v.  499.  501 
new-growths  of,  vi.  71 ;  and  see 
Mffehtna 
Boneset,  vii.  766 
Bone-settinff,  ii.  127 
Bonny  clabber,  how  to  make,  iii. 

458 
Books,  copyright  of,  iii.  282 
Boots  for  soldiers,  v.  795 
Borade  add,  ii.  130;  and  see  Boric 

add 
Borage,  ii.  129 
Borago  officinalis,  ii.  129 
Borax,  vii.  257 

as  a  germicide,  iv.  886 
as  a  preservative,  v.  839 
Borborygmi,  vii.  495 
Bordignera,  ii.  129 
Boric  acid,  ii.  180 

as  a  germicide,  iv.  881 
as  a  preservative,  v.  839 
in  milk,  determination  of,  v.  840 
Borland  Mineral  Well,  ii.  180 
Borlinetto*s  powder,  vii.  910 
Bom's  metliod  of  reconstructing  ob- 
jects from  microscopical  sections, 
iv.  717 
Bomeol,  ii.  181 
Boroglyceride,  ii.  180 
Boroglycerin,  gl^ceritc  of.  ii.  131 
Boron  preservatiye,  vi.  755 


Borraginacen,  ii.  181 
Borscn's  bandage,  i.  729 
Borthwick  Mineral  Springs,  ii. 

181 
Boston,  ii.  181 
Boswellia,  vi.  855 

Carterii,  vi.  865 
Boswell  Springs,  ii.  182 
Boswellic  acid,  vi.  865 
Boswellinic  acid,  vi.  856 
Botan;^  Ba^  gum,  viii.  818 

resin,  viii.  818 
Bot  flies,  V.  152 
Bothriocephalus  hitus,  ii.  792 

liguloides,  ii.  793 

iGmsoni,  ii.  798 
Botkin's  apparatus  for  plate  cult- 
ure of  anaerobes,  viii.  890 
Bottini's  operation  for  hypertrophy 

of  the  prostate,  vi.  768 
Bougies,  V.  735 

A  boule.  viii.  22 

Eustachian,  use  of.  iii.  652 

filiform,  ii.  745;  viii.  22 
to  pass,  ii.  751 

gum  elastic,  viii.  22 

medicated,  v.  783 
Bouillon  as  a  culture  medium,  viii. 
370 

how  to  make,  iii.  464 
Boulder,  ii.  132 
Boulder  Hot  Springs,  ii.  182 
Boulimia,  vii.  494 
Bouncing  Bet,  vii.  256 
Bournemouth,  ii.  182 
BoTista  plumbea,  iv.  286 
Bowden  liithia  Springs,  ii.  184 
Bower's  trap,  iv.  766 
Bow-legs,  ii.  184 
Bowman's  capsule,  v.  810 

discs,  vi.  17 

root,  V.  212 

sarcous  elements,  vi.  17 
Box,  ii.  135 
Bozberry,  viii.  318 
Bozeman's  speculum,  viii.  171 

uterine  dressing  forceps,  iv.  464 
Braatz's  slide  for  anaerobic  hang- 
ing-drop examhiations,  viii.  891 
Brachial  artery,  i.  452 

anomalies  of,  i.  629 

fascia,  i.  451 

lymphatic  glands,  v.  682 

monoplegia,  i.  468 

neuralgia,  vi.  246 

plexus,  vii.  209 

injuries  of,  iv.  529 
Brachialis  anticus  muscle,  anom- 
alies of.  vi.  52 
Brachialis  muscle,  i.  452 
Brachiocapsularis  muscle,  vi.  61 
Brachioradialis  muscle,  vi.  62,  64 
Brachydactvly,  iv.  408 
Bradford  Mineral  Springs,  ii.  186 
Bradycardia,  iv.  597;  vi.  800 
Braioism,  iv.  811 ;  and  see  Hypnotii 
Brain,  ii.  186 

abdominal,  see  Solar  plexus 

abscess  of,  ii.  218,  411,  449 

acervulus,  ii.  166 

acervus,  ii.  166 

adoccipital  fissure,  ii.  198 

alba  of,  ii.  189 

amygdala,  ii.  182 

amygdaline  fissure,  ii.  182 

ma^naia  of  the,  ii.  223 

anatomical  relations  of,  to  the  ex- 
temnl  parts  of  the  head,  ii.  898 


Brain,  anatomy  of  the,  gross,  ii.  186 

minute,  ii.  322 
aneurism  of  cerebral  arteries,  ii 

227 
arbor  of  cerebellum,  ii.  160 
areas  of,  association,  ii.  805 

functionless,  ii.  811 

motor,  ii.  304 

of  hearing,  ii.  807 

of  smell,  ii.  308 

of  taste,  ii.  808 

sensory,  ii.  305 

silent,  ii.  311 
arteries  of  the,  ii.  249,  260 

aneurism  of,  ii.  227 
atrophic  parts  of,  ii.  140 
atrophy  of  the,  ii.  228 
aula  of,  ii.  150 
aulix,  ii.  166 

basisylvian  fissure,  ii.  198 
bequest  of,  form  of,  ii.  200 
brachia,  ii.  163 
Broca's  convolution,  ii.  208 
cacumen  of  cerebellum,  ii.  159 
cnlcarine  fissure,  ii.  188 
callosal  eminence,  ii.  177 

fissure,  ii.  190 

gyre,  ii.  198 
callosum,  ii.  182 
capsula,  ii.  181 

caudato-thalamic  fusion,  ii.  149 
caudatum.  ii.  181 
central  fissure,  ii.  194 
central  lobe  of  cerebrum,  ii.  187 
centres,  recoj^nition  of,  ii.  409 
cerebellum,  ii.  157,  159 
cerebral  hemorrhage,  ii.  241 
cerebrospinal  fiuid,  ii.  245 
chemistry  of  the,  ii.  220 
ciliary  body,  ii.  162 
circulation  of  the,  ii.  248 
circuminsular  fissure,  ii.  201 
classification  of  parts,  ii.  168- 
clava  of  post-oblongata.  ii.  164 
celinn  circumscription,  ii.  161 
collateral  fissure,  ii.  190 
colliculi,  ii.  176 
columns  of  the  fornix,  ii.  179 
commissure  of  fornix,  Ii.  180 
commissures  of,  ii.  140 
compared  to  a  house,  ii.  140 
conarium,  ii.  160 
conduction  paths  in,  ii.  360 
copula,  ii.  170,  182 
cornu  ammonis,  artery  of  the,  ii. 
254 

of  post-oblongata,  ii.  168 
corona,  ii.  181 
corpus  callosum,  ii.  182 

ciliare,  ii.  162 

denticulatum.  ii.  162 

fimbriatum,  ii.  180 

Icnticulatum,  ii.  162 
crista  of  fornix,  ii.  208 
crura,  ii.  163 
definition  of,  ii.  138 
dcntatum,  ii.  162 

olivje,  ii.  156 
dentolivse,  ii.  156 
development  of  the,  ii.  268 
diacele.  ii.  i65 
diagnosis  of  local  lesions  in  the, 

ii.  282 
diaplexus.  ii.  151,  176 
dicncephal,  ii.  166 
dissection  of  the,  ii.  888 
ectocinerea  of,  ii.  189 
embolus  of  the  cerebellum,  ii 


Brain. 
Brain. 
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in,  encephalic  flexures,  ii.  142 

variatioDS,  ii.  158 
endymal  continuity,  ii.  151 
entocinerea  of,  ii.  189,  162 

of  cerebellum,  ii.  168 
epencepbal,  ii.  156 
epicele,  ii.  157 
epiphysis,  ii.  166 

peculiar  topographical  rela- 
tions, ii.  167 
cpiplexus,  ii.  157 
episylvian  lissure,  ii.  198 
exoccipital  fissure,  ii.  198,  204 
external  calcarine  fissure,  ii.  186 

capsule,  ii.  182 

occipital  fissure,  ii.  204 

perpendicular  fissure,  ii.  204 
falcula,  ii.  212 
falx,  ii.  211 

cerebelli,  ii.  212 
fastigatum.  ii.  162 
fifth  ventricle,  ii.  184 
fimbria,  ii.  180 
fissural  connections,  ii.  190 

diagrams,  ii.  190 

integer,  ii.  198 

variation,  ii.  190 
fissure,  interhemispheral,  ii.  187; 
see  Intercerebral  jUsure 

of  Rolando,  ii.  196 
flexures  of,  ii.  142 
flocculus,  ii.  158 
foramen  of  Magendie,  ii.  154 
fomi  commissure,  ii.  180 
fornix,  ii.  179 
fossulffi,  ii.  195 
frenulum,  ii.  822 
fresh,  transportation  of,  ii.  882 
frou to-marginal  Assure,  ii.  198 

gyre,  ii.  198 
furcal  sulcus,  ii.  160 
functions  of  cortex,  ii.  297 
germ,  ii.  182 
globulus,  ii.  162 
gross  or  macroscopic  anatomy  of 

the,  ii.  186 
growth  of  the,  ii.  314 
gyres,  ii.  187 
babena,  ii.  166,  175 
heat  centres  in,  ii.  568 
hemifornix,  ii.  180 
hemorrhage  in,  ii.  241 
hippocamp,  ii.  179,  278 
hippocampal  fissure,  ii.  190 
histology  of  the,  ii.  822,  845 
human,  li^ht^st  on  record,  ii.  228 
hyperaemia  of,  ii.  866 
hypophysis,  ii.  165 
hyposylvian  fissure,  ii.  198 
incallosal,  ii.  184 
inconstant  fissures  with  gyres  in 

which  they  occur,  ii.  198 
indusium,  ii.  184 
inflected  fissure,  ii.  198 
insula,  ii.  187,  202 
insular  fissure,  ii.  198 

gyre,  ii.  193 
intercalatum,  locus  niger,  ii.  108 
intercerebral  fissure,  ii.  187 
interhemispheral  fissure,  ii.  187 
intermedial  fissure,  ii.  198 
internal  capsule,  ii.  181 
intraparacentral  fissure,  ii  198 
intraparietal  fls.sure,  ii.  198 
irregularities  of  contour,  ii.  140 
Island  of  Heil,  ii.  202;  see  also 

Insula 
isthmus,  ii.  142 


in,  lambdoidal  fissure,  ii.  186 
lamina  cinerea,  ii.  167 

terminalis,  ii.  167 
lateral  recesses  of  epiplocele,  ii. 
157 

ventricles,  ii.  168 
lemniscus,  ii.  168 
lenticula,  ii.  185 
limbic  lobe,  ii.  208 
lingula.  ii.  160 
lobes,  ii.  187 
lobus  opertus,  ii.    187;  and  see 

Insula 
locus  niger,  ii.  168 
lymphatics  of,  ii.  268;  v.  629 
lyi-a,  ii.  180 

malformations  of,  vii.  698 
marginal  cinerea,  ii.  142 
medicinerea,  ii.  182 
medicornu,  ii.  178 
medifrontal  fissure,  ii.  198 

gyre,  ii.  193 
mediocommissure,  ii.  166 

anomalies  of,  ii.  166 
meninges  of,  ii.  209 
mesencephal,  ii.  162 
mesocele,  ii.  168 
metacele,  ii.  154 
metaplexus,  ii.  151,  155 
metapore,  ii.  154 
metatela,  ii.  155 
metencephal,  ii.  154 
metencephalon,  ii.  157 
metepencephal,  ii.  822 
methods  of  removing,  preserv- 
ing, dissecting,  and  drawing, 
ii.  869 
morphological  aspect  of,  ii.  136 
normalization,  ii.  148 
nucleus  dentatus  of  the  cerebel- 
lum, ii.  162 
obex,  ii.  155 
occipital  lobe,  ii.  187 
of  college  professors  should  be 

examined,  ii.  206 
of  Cyclops,  ii.  167 
of  monkey,  less  useful  than  that 
of  fcetus  for  elucidating  fis- 
sures, ii.  189 
olfactory  bulb,  ii.  143,  206 

crus,  ii.  143 

fissure,  ii.  148-198 

tract,  ii.  206 
Olivia,  ii.  155 
operculum,  ii.  203 
orbital  fissure,  ii.  193 

gyre,  ii.  193 
orbito-frontal  fissure,  ii.  193 
Pacchionian  bodies,  ii.  389 
pala,  ii.  174 
paracentral  fissure,  ii.  198 

gyre,  ii.  103 
paracelo,  ii.  168,  178 
parafiocculus,  ii.  158 
paraoccipital  fissure,  ii.  1^8 

gyre,  ii.  198 
paraplexus,  ii.  177 
paratela,  ii.  173 
parietal  fissure,  ii.  193 

gyre,  ii.  193 

lobe,  ii.  187 
parietcsof  unequal  thickness,  ii. 

139.  144 
paroccipital  fissure,  ii.  198 
partial  fissures,  11.  191,  193 

with  structural  correlations, 
ii.  193 
peduncles  of  cerebellum,  ii.  158 


Brain,  peduncles  of  cerebrum,  ii.  168 
peduncular  sulcus,  ii.  160 
permanent  fissures,  ii.  187 

classification  of,  ii.  192 
pileums  of  cerebellum,  ii.  159 
pineal  gland,  ii.  166 
pituitary  body,  ii.  165 
plexuses,  ii.  140 
poles  of,  ii.  187 
poma,  ii.  204 
pomatic  fissure,  ii.  204 
pons,  ii.  158 
porta  of,  ii.  169 
portiplexuses,  ii.  140 
postbrachium,  ii.  163 
postcalcarine  fissure,  ii.  198 
postcentral  fissure,  ii.  193 

gyre,  ii.  193 
postcommissure,  ii.  163 
postcribrum,  ii.  148, 164 
posterior  perforated  space,  ii.  164 
postforceps,  ii.  182 
postfrontal  lobe,  ii.  187 
postgeniculum,  ii.  164 
po-sthypophysis,  ii.  165 
postinsula,  ii.  198 
postoblongata,  ii.  154 
postoperculum,  ii.  193 
postparoccipital  fissure,  ii.  193 
postspinal  fissure,  ii.  209 
prebrachium,  ii.  163 
precentral  fissure,  ii.  193,  277 

gyre,  ii.  193 
precommissure,  ii.  208 
precuneal  fissure,  ii.  198 

gyre,  ii.  193 
precribrum,  ii.  148 
preforceps,  ii.  182 
prefrontal  lobe,  ii.  187 
pregeniculum,  ii.  164 
prehypophysis,  ii.  165 
preinsula,  ii.  193 
preoblongata,  ii.  157 
preoperculum,  ii.  193 
preparoccipital  fissure,  ii.  194 
preservation  of,  ii.  378 
presylvian  fissure,  ii.  198 
proscelian  parietcs,  modifications 

of,  ii.  181 
prosencephal,  ii.  167 
prosocele,  ii.  167 
prosoterma,  ii.  165 
pseudocele,  ii.  184  * 

putamen,  ii.  181 
pyramis  of  the  cerebellum,  ii. 

155 
rectification,  ii.  143 
removal  of,  in  autopsies,  i.  656 
removal,  preservation,  and  dis- 
section of,  ii.  869 
rhinencephal,  ii.  206 
rhinencephalon,  ii.  208 
rima,  ii.  172 

riparian  parts  of,  ii.  140 
rostrum,  ii.  182 
ruga,  ii.  210,  211 
sagittal  fissure,  li.  187 
sectioning  of,  ii.  824 
segmental  names,  ii.  146 

overlapping,  ii.  149,  164 
segments  of,  change  in  relative 
size,  ii.  148 

comparative  view  of,  ii.  145 

number  of,  ii.  146 

potential] V  triple,  ii.  149 

primitivelv  mesal  and  sin- 
gle, ii.  149 

provisional  grouping,  ii.  158 
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Brain  ftegmenU»  relative  size  of,  ii. 
140 
segmeotation  of.  ii.  144 
serous  cavities  in  tlie,  ii.  264 
sinuses  of  the.  ii.  WO 
softening  of  tlie,  ii.  895 
specimens,  labelling  of,  ii.  886 
splenium,  ii.  Ih^S 
staining,  ii.  825 
stem,  ii.  154 

subcentral  fissure,  ii.  198 
subfissurcs,  ii.  201 
subfrontal  fissure,  ii.  198.  208 

gyre.  ii.  193.  208 
subgyres,  ii.  201 
suboperculum,  ii.  198 
subparietal  gyre,  ii.  198 
substantia  nigra,  ii.  168 
subsylvian  fissure,  ii.  198 
subtemporal  fissure,  ii.  194 
sulci,  see  Fiwures 
sulcus  choroideus,  ii.  175 
supercallosal  fissure,  ii.  198 
supercentral  fissure,  ii.  198 
superfissures.  ii.  201 
superfrontal  fissure,  ii.  198 

gyre.  ii.  198 
supergyres,  ii.  201 
supertemporal  fissure,  ii.  198 

gyre.  ii.  198 
Sylvian  fissure,  ii.  205,  276 
taenia  hippocampi,  ii.  180 
temporal  gyre,  ii.  198 
temporO'O^cipital  fissure,  ii.  204 
terma,  ii.  152.  167 
third  ventricle  of,  ii.  168 
tonsilla  of  cerebellum,  ii.  156 
topography  of  the,  vii.  289 

Chfene's     method     of     re- 
search, ii.  405;  vii.  240 

Hare's  method  of  research, 
ii.  404 

Horsley's    method    of    re- 
search, ii.  400 

in  its  surgical  relations,  ii. 
899,401 

Kr5nlein's   method   of    re- 
search, ii.  405 

Reid's  method  of  research, 
ii.  408 

Wilson's  cyrtometer,  ii.  404 
total  fissures,  ii.  191 
tracts  of.  ii.  288 
ti-ansinsnlar  fissure,  ii.  198 
transitory  fissures,  ii.  158 
transportation  of,  ii.  882 
transtemporal  fissure,  ii.  194 
transverse  occipital  fissure,  ii.  198 
tuber,  ii.  152.  165 
unequal  thickness  of  celian  pari- 

etes,  ii.  189 
uvula  of  cerebellum,  ii.  155 
vallecula  of  cerebellum,  ii.  155 
valvula,  ii.  163 
variations  in,  ii.  158 
veins  of  the.  ii.  255,  259 
velum,  ii.  180 

vennis  of  cerebellum,  ii.  169 
volume  of.  to  determine,  ii.  876 
weight  of,  ii.  206,  814,  876 
wounds  of,  iv.  561 
Brain,  abscesa  of,  ii.  218;  iv.  561 
a  factor  in  insanity,  v.  96 
clinical  history,  ii.  220 
complicating  inflammation  of  the 

ear,  iii.  655 
diagnosed   from   tumor  of  the 
brain,  ii.  449 


Brain,  absoess  of,  diagnosis,  ii.  222 
etiology,  ii.  218 
extradural,  ii.  415 
intracranial,  ii.  411 
pathological  anatomy,  ii.  219 
treatment,  ii.  222 
Brain,  anosmia  of,  ii.  228 
acute  universal,  ii.  223 
chronic  universal,  ii.  224 
circumscribed,  ii.  224 
diagnosis,  ii.  226 
partial,  ii.  224 
prognosis,  ii.  226 
symptomatology,  ii.  224 
treatment,  ii.  226 
Brain  and  membranes,  parasites 

of.  vi.  500 
Brain  and  nerves,  chemistry  of, 

ii.  226 
Brain,  aneurism  of  arteries  of, 
ii.  227 
diagnosis  of,  ii.  450 
Brain,  atrophy  of,  ii.  228 
acquired,  ii.  281 

congenital,   primary,   and    gen- 
eral, ii.  228 
primary,  and  partial,  ii.  228 
secondary,  ii.  229 
symptoms,  ii.  280 
Brain,  carcinoma  of,  diagnosis  of, 

ii.  450 
Brain,  cephalocele,  ii.  288 
Brain,  cerebellar  disease,  ii.  288 
Brain,  cerebral  bemorrha^,  ii. 

241 
Brain,  cholesteatoma  of,  iii.  86 
Brain,  compression  of,  ii.  265,  420 
diagnosed   from  concussion,   ii. 
267 
Brain,  concussion  of  the,  ii.  286 
post-mortem  appearances  of,  i. 
668 
Brain,  contusion  of,  post-mortem 

appearances  of,  i.  668 
Brain,  cysticerci  of,  iii.  845 
Brain,  development  of,  ii.  268 

lack  of,  in  insanitv,  v.  51 
Brain,  diagnosis  of  local  lesions, 
ii.  282 
at  the  base  of,  ii.  287 
of  the  basal  ganglia,  ii.  286 
of  the  cerebellum,  ii.  286 
of  the  cerebral  tracts,  ii.  284 
of  the  claustrum,  ii.  286 
of  the  corpora  quadrigemina,  ii. 

286 
of  the  cortex  cerebri,  ii.  282 
of  the  external  capsule,  ii.  286 
of   the    medulla   oblongata,   ii. 

287 
of  the  pons  Varolii,  ii.  287 
of  the  tegmentum  of  the  crura 
cerebri,  ii.  286 

diseases  of,  abscess  of,  ii. 
218;  iv.  561 
ansemia  of,  ii.  228 
aneurism  of  arteries  of,  ii.  226 
atrophy  of,  ii.  228 
cephalocele,  ii.  288 
cerebellar  disease,  ii.  238 
cerebral  hemorrhage,  ii.  241 
cJianges  in  the  nails  in,  vi.  97 
compression  of,  ii.  265,  267 
concussion  of,  ii.  266 
diagnosis  of  local  lesions,  ii.  282 
dropsy  of,  ii.  431 
electrotherapeutics  in,  iii.  761 
embolism,  ii.  294 


Brain,  diseases  of,  hemianopsia  a 
symptom  of,  iv.  631 
hernia  of,  ii.  238;  iv.  561 
hydrocephalus,  iv.  777 
hy  perse mia  of,  ii.  866 
lesions  of  the  corpora   quadri- 
gemina, ii.  369 
of  the  corpora  striata,  ii.  369 
meningitis,  ii.  390 
softening  of  the,  ii.  395 
syphilis  of  the,  ii.  427 
thrombosis  of,  ii.  296 
traumatic  affection  of.  see  8hvU, 

etc. 
tuberculous  meningitis,  ii.  431 
tumora  of,  ii.  485 
Brain,  dropsy  of  the,  ii.  481 
Brain,  emDoIism  and  thrombo- 
sis of.  ii.  294 
Brain,  xxemorrhages  in,  ii.  241 
Brain,  hernia  of,  ii.  233;  iv.  561 
Brain,  hypersemia  of,  ii.  866 
Brain  in  cretinism,  iv.  895 
Brain,  laceration  of,  post-mortem 

appearances  of ,  i.  668 
Brain,    lesions   of   the    corpora 

quadrigemina,  ii.  369 
Brain,    lesions   of   the    corpora 

striata,  ii.  869 
Brain,  malformations  of,  vii.  697, 


Brain,  parasites  of,  vi.  500 
Brain,     removal,    preservation, 

and  dissection  of,  il.  869 
Brain  sand,  iii.  228 
Brain,  simple  meningitis,  ii.  390 
Brain,  softening  of,  ii.  395 

iig€of  occurrence  of,  ii.  895 

and  tumor  of,  diagnosis,  ii.  450 

diagnosis,  ii.  897 

etiology,  ii.  396 

pathological  anatomy,  ii.  895 

prognosis,  ii.  897 

symptoms,  ii.  896 

treatment,  ii.  898 

kin,  surgery  of  the,  ii.  898 ;  see 
also  Trepanning 

after-treatment,  ii.  410 

anssthetics  in,  ii.  406 

antiseptic  preparation  of  the  pa- 
tient, ii.  406 

cerebral  abscess,  ii.  411 

compression  of  the  brain,  ii.  420 

contusion,  ii.  422 

drainage  in,  ii.  409 

epilepsy,  ii.  419 

fractures  of  the  skull,  if.  421 
at  the  base,  ii.  428 

general  technique  of  operations, 
ii.  406 

gunshot  wounds,  ii.  421 

hemorrhage,  ii.  408 

history,  ii.  898 

injuries  of  the  head,  ii.  420 

inspection    of   the   brain,  after 
openin|r  the  skull,  ii.  408 

intracranial  hemorrhage,  ii.  428 

inveterate  headache,  ii.  425 

landmarks  on  the  skull,  ii.  401 

limits  of  operative  interference 
with  the  brain,  ii.  410 

marking  the  bone,  ii.  407 

mental  disturbances,  ii.  425 

methods    of    topographical    re- 
search, ii.  402 

mode  of  access  to  the  brain,  ii. 
407 

osteoplastic  resection,  ii.  407 
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Brain,  aurg^rv  of  the,  percussion 
of  the  sKull  as  a  diagnostic 
measure,  ii.  406 

preventive  trephining  in  contu- 
sion, ii.  420 

punctured  wounds  of  the  brain, 
ii.  421 

recognition  of  centre  sought  for, 
ii.  409 

replacement  of  the  bone,  ii. 
409 

secondary  operations,  ii.  410 

separation  of  the  dura  mater 
from  the  skull,  ii.  408 

shaving  the  head,  ii.  406 

substitute  for  the  dura,  ii.  410 

tapping  of  the  lateral  ventricles 
as  a  definite  surgical  proce- 
dure in  meningitis  with  effu- 
sion, and  especially  in  tuber- 
culous meningitis,  ii.  426 

topography  of  the  brain,  ii.  d99 

treatment  of  the  wound,  ii.  410 

trephining  for  arrested  develop- 
ment, ii.  426 
Brain,  avphilis  of,  ii.  427 
Brain,  tnrombosis  of,  ii.  294 
Brain,   tuberculous  meningitis, 

ii.  431 
Brain,  tumora  of  the,  ii.  486 

and  abscess,  differential  diagno- 
sis, ii.  449 

and  cerebral  hemorrhage,  diag- 
nosis of,  ii.  449 

and  general  paralysis,  diagnosis 
of,  ii.  449 

and  hydrocephalus,  diagnosis  of, 
ii.  449 

and  locomotor  ataxia,  diagnosis 
of,  ii.  449 

and  multiple  cerebro-spinal  scle- 
rosis, diagnosis  of,  ii.  449 

and  softening,  diagnosis  of,  ii. 
450 

and  tuberculous  menin^o-en- 
cephalitis,  diagnosis  of,  li.  449 

as  factor  in  insanity,  v.  96 

clioked  disc  in,  ii.  487 

cholesteatoma,  iii.  36 

complicating  lesions,  ii.  451 

diagnosis,  ii.  445 

of  tlie  site,  nature,  size,  etc. , 
ii.  445 

differential  diagnosis  of,  ii.  449 

diffused  sympt-oms  in,  ii.  435 

disturbance  of  language  in,  viii. 
218 

eye  symptoms  in,  ii.  444 

focal  symptoms  in,  ii.  439 

latent,  ii.  448 

lesions  of  motility  in,  ii.  489 
of  sensibility,  ii.  448 
of  the  special  senses  in,  ii. 
440 

local  diagnosis  of,  ii.  446 

parts  of  the  brain  in  which  tu- 
mors are  most  frequently  la- 
tent, ii.  448 

pathological  anatomy  of,  ii.  450 

percentage  of  recovery  after 
operation,  ii.  458 

prognosis,  ii.  450 

psychic  ciianges  due  to,  ii.  487 

surgery  of,  ii.  451 

symptoms,  ii.  435 

treatment  of.  ii.  451 

varying  symptoms  of,  according 
to  location,  ii.  446 


in,  veaaela  of  the,  ii.  249 

arteries,  ii.  249 

circle  of  Willis,  ii.  251 

dural  sinuses,  ii.  260 

nomenclature,  ii.  249 

veins,  ii.  255 

and  arteries  of,  general  rela- 
tions of  the,  ii.  260 

venules  of  the  cortex,  ii.  260 
Brain-weight,  ii.  206 
Brain,  wounds  of,  iv.  661 

a  factor  in  insanitv,  v.  96 
Branchial  arches,  vi.  200 
Branchial  clefts,  hsematocysts  of, 

ii.  459 
Branchial  cysts,  ii.  457;  vi.  200; 
vii.  701 

atheromatous,  ii.  457 

diagnosis,  ii.  459 

differential  diagnosis,  ii.  469 

ha?matocysts,  ii.  450' 

mucous,  ii.  4i57 

prognosis,  ii.  460 

serous,  ii.  459 

treatment,  ii.  460 

varieties,  ii.  457 
Branchial  dermoids,  vi.  200 
Branchial  fistulas,  vi.  200 
Brandy,  i.  169 
Brandy-and-egg  mixture,  how  to 

make,  iii.  455 
Brasdor's  method  of  treating  aneur- 
ism, i.  882 
Brass,  effect  of.  on  workers  in,  vi. 

826 
Brassica  alba,  vi.  67 

nigra,  vi.  67 
Braxton  Hicks'  sign,  iv.  842 
Brayera,  v.  876 

Brazil,  history  of  yellow  fever  in, 
viii.  685 

Pharmacopoeia  in,  vi.  582 
Bread,  adulteration  of,  iv.  176 

amount  allowed  soldiers,  v.  799 

as  food  for  invalids,  iii.  456 

as  nutrient  medium  for  bacteria, 
viii.  878 

as  part  of  rations  for  soldiers,  v. 
800 

diabetic,  iii.  431 
Break-bone  fever,  iii.  400 
Breast,  bandage  of,  i.  780 

chicken-,  ii.  810 

pigeon-,  ii.  810 
Breast,   female, .  ii.   461 ;   and  see 

Mamma 
Breast,  fiemale,  diseases  of  the, 

ii.  471 ;  and  see  Mamma 
Breath,  ii.  479 

foul,  causes  of,  ii.  480 

in  diseas(^  of  the  stomach,  vii. 
493 

offensive,  in  dyspepsia,  ii.  480 
Breathing,  bronchial,  ii.  817 

bronchovesicular.  ii.  817 

cavernous,  ii.  818 

Cheyne  Stokes',  vi.  958 

in  appendicitis,  i.  428 

laryngeal,  ii.  817 

pulmonary,  ii.  817 

sibilant,  ii.  818;  vi.  888 

sonorous,  ii.  818;  vi.  888 

tubular,  ii.  817 

vesicular,  ii.  817 
Breedh  presentation,  management 

of,  V.  392 
Breeches,  military,  v.  795 
i-flies,  V.  165 


Breema,  vii.  229.  288 
Brehmer  sanatorium,  iv.  875 
Breisky's  pelvimeter,  vi.  528 
Brides  les  bains,  ii.  482 
Brieger's  bases,  ptomaTns,  vi.  786, 
790,  791 

method  of  isolation  of  ptomalns 
from  urine,  viii.  52 
Bright's  disease,  v.  880;  see  also 
I^f'ephriHs 

acute,  V.  881 

chronic,  v.  887 

erythema  in,  iv.  8 

retina  in,  vi.  956 
Brisement  forc6  in  ankylosis,  v.  298 
British  Empire,  Pharmacopoeia  in, 

vi.  682 
Brittleness  of  the  nails,  vi.  98 
Broadbent's  sign  in  adherent  peri- 
cardium, vi.  661 
Broad  ligaments,  anatomy  of.  vii. 
160 

cysts  of,  iii.  861 

myoma  of,  vi.  76 
Broca's  area,  i.  411 

convolution,  ii.  208 
to  locate,  ii.  405 
Brockton   system  of  sewage  dis- 
posal, vii.  187 
Bromal,  ii.  488 

hydrate,  ii.  488 
Bromalin.  ii.  488 
Bromanioe,  ii.  488 
BromeliacesB,  ii.  488 
Bromelin,  a  vegetable  proteolytic 

enzyme,  iii.  842 
Bromidia,  ii.  486 
Bromides,  ii.  488 

as  digestants.  iii.  471 

hypnotic  action  of,  iv.  817 

medicinally  used,  if.  484 

of  ammonium,  i.  485 

of  calcium,  ii.  486 

of  iron,  v.  228 

of  lithium,  ii.  485 

of  potassium,  ii.  484 

of  rubidium,  vi.  1008 

of  sodium,  ii.  486 

of  strontium,  ii.  486 

of  zinc,  viii.  889 

propecties  of,  ii.  488 

therapeutics  of,  ii.  484 
Bromidrosis,  ii.  486 
Bromine,  ii.  486 

as  a  cause  of  ecthyma,  iii.  •!22 

as  a  germicide,  iv.  881 

toxicology  of,  ii.  487 
Bromine-Arsenic  Springs,  ii.  487 
Bromine  chloride,  ii.  487 
Bromipin,  ii.  487 
Bromism,  ii.  488 
Bromo-albumin,  ii.  487 
Bromoform,  ii.  487 
Bromo-heemol,  v.  280 
Bromol,  ii.  488 
Bromum,  ii.  486 
Bronchi,  anatomy  of,  v.  577 

atresia  of,  i.  608 

external  fibrous  layer  of,  ii.  488 

foreign  bodies  in,  i.  160 

histology  of,  ii.  488 

internal  elastic  layer,  ii.  488 

lymphatics  of,  ii.  489 ;  v.  684, 644 

measurements  of,  viii.  240 

minute  anatomy  of,  ii.  488 

mucous  membrane  of,  ii.  489 

muscular  layer  of.  ii.  488 

nerve  supply  of,  ii.  489 
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Bronchi,  pressure   on,  a  cause  of 
dyspDcea,  iii.  579 
stenosis  of,  i.  608 
structure  of,  ii.  488 
syphilis  of,  v.  446;  vii.  621 
topography  of,  ii.  813 
vascular  supply  of,  ii.  489 
Bronchia,  ii.  488 
Bronchial  arteries,  ii.  489 
Bronchial  breathingr*  ii.  817 
Bronchial  hemorrhage,  iii.  464 
Bronchial  lymphatic  glands,  y. 
687 
albuminoid  degeneration  of,  y. 

588 
cancer  of»  v.  688 
diseases  of,  v.  729 

classification,  v.  687,  729 
etiology,  v.  588 
history,  v.  587 
pathology,  y.  587 
physical  signs,  y.  589 
prognosis,  y.  589 
symptoms,  y.  588 
treatment,  y.  589 
hyperplasia  of,  v.  729 
inflammation  of,  y.  587 
pigmentation  of,  y.  588 
syphilis  of,  y.  588 
tuberculosis  of,  y.  588,  729 
Bronchiectasis,  yiii.  405 
complications,  yiii.  409 
diagnosis,  yiii.  409 
duration  and  course,  yiii.  409 
etiology,  yiii.  405 
location,  yiii.  407 
morbid  anatomy,  yiii.  405 
prognosis,  viii.  410 
symptoms,  yiii.  408 
treatment,  viii.  409 
yarieties,  yiii.  406 
Bronchiectatic  abscess,  yiii.  406 

cavities,  vii.  755 
Bronchitis,  ii.  489 
acute,  ii.  489 

diagnosis,  ii.  490 
etiology,  ii.  490 
pathology,  ii.  491 
symptoms,  ii.  489 
treatment,  ii.  491 
among  troops,  ii.  615 
capillaiT,  ii.  492;  and  see  Bron- 
ehapneumonia 
dyspnoea  in,  iii.  580 
infantile,  vi.  684 
chronic,  ii.  494 

diagnosis,  ii.  496 
etiology,  ii.  496 
pathology,  ii.  495 
symptoms,  ii.  495 
treatment,  ii.  496 
climate  suitable  for,  iv.  565 
complicating  influenza,  v.  16 

measles,  v.  719 
croupous,  iv.  151 
exudative,  iv.  151 
fibrinous,  iv.  151 
following  aneesthesia,  iii.  24 
health  resorts  for,  iv.  565 
occupation  as  a  cause  of,  vi.  818 
plastic,  iv.  151 
pseudomembranous,  iv.  151 
sputum  in,  vii.  432 
tuberculous,  vii.  900 
Bronchioles,  mucous  membrane  of, 

ii.  489 
Bronchiolitis,  acute,  ii.  492 
Bronchocele,  iv.  876 ;  see  Oaitre 

Vol.  viii.— 40 


Bronchophony,  ii.  818 
Bronchopneumonia,  vi.  671 

acute,   following  chronic  bron- 
chitis, ii.  495 

bacteriology,  vi.  671 

complications,  vi.  678 

diagnosis,  vi.  678 

etiology,  vi.  671 

following  anesthesia,  iii.  24 

pathology,  vi.  671 

signs,  vi.  678 

symptoms,  vi.  672 

synonyms,  vi.  671 

treatment,  vi.  678 

tuberculous,  vii.  900 
Bronchopneumonia,  infiEUitile,  vi. 
684 

bacteriology,  vi.  685 

complications,  vi.  687 

course  of,  vi.  687 

diagnosis,  vi.  687 

in  other  diseases,  vi.  687 

symptoms,  vi.  686 

terminations,  vi.  686 

treatment,  vi.  688 

types  of,  vi.  687 
Broncnotomy,  vii.  883 
Broncho-Tosicular  breathing,  ii. 

817 
Bronchus,  eparterial,  v.  578 
Broom,  ii.  498 

tops,  ii.  498 
Bronzed  skin  disease,  i.  106 
Broth,  mutton,  how  to  make,  iii.  454 

veal,  how  to  make,  iii.  454 
Brow  presentations,  management 

of,  v.  891 
Brown  milk,  v.  888 

mixture,  v.  518;  yi^887 
Brown's  (F.  Tilden)  irrigating  cys- 
toscope  for  bilateral  catheteriza- 
tion, v.  849 
Brown-S^quard's  aestheslometer,  i. 
185 

paralysis,  vii.  872 
Brownsville,  ii.  498 
Brown's  Wells,  i.  498 
~    icine.  vi.  808 

sulpnate,  vi.  808 
Briicke's  pepsin  fluid,  iv.  712 
Bru^re's  powder,  vii.  910 
Bruit,  uterine,  iv.  842 
Brunella.  v.  879 
Brunfelsia  hopeana,  v.  686 
Brunner's  glands,  histology  of,  v. 

184 
Brans'  method  of  tarsectomy ,  vi.  929 

operation  (cheiloplasty),  vi.  902 
Bryant's  line,  iv.  690 
Bryonia,  ii.  498 

alba,  ii.  498 

dioica,  ii.  498 
Bryonidin,  ii.  498 
Bryonin,  ii.  498 
Bryony,  ii.  498 
Bubo,  ii.  499 

definition,  ii.  499 

etiology,  ii.  499 

following  chancroids,  ii.  500 

idiopathic,  ii.  501 

non- venereal,  ii.  500 

pathological  anatomy,  ii.  499 

primary,  ii.  501 

simple,  ii.  501 

submaxillary,  vi.  593 

symptoms,  ii.  501 

syphilitic,  ii.  502 ;  vii.  606 

tertiary,  vii.  618 


Bubo,  treatment  of,  ii.  502 

yarieties  of.  ii.  499 

venereal,  ii.  500 

virulent,  ii.  501 
Bubo  plague,  ii.  504 

among  troops,  ii.  576 
,  bacteriological  diagnosis  of,  viii, 
'      899 

bacteriology  of,  i.  718 ;  ii.  604 

cause,  ii.  504 

diagnosis,  ii.  510;  viii.  899 

epidemics,  ii.  505 

essential  characters  of,  ii.  505 

histology,  ii.  510 

morbid  anatomy,  ii.  510 

mortality,  ii.  510 

propagation  of,  ii.  507 

prognosis,  ii.  510 

quarantine  for,  vi.  824 

symptoms,  ii.  508 

treatment,  ii.  511 
serum  for,  ii.  511 
Bubon  d'embl^e,  ii.  501 
Buchner's    pyrogallol   method   of 

cultivating  anaerobes,  viii.  891 
Buchu,  ii.  514 

camphor,  ii.  514 
Buck's  extension  apparatus,  iv.  265 

operation  (cheiloplasty),  vi.  903 

scarificator  for  oedema  glottidis, 
V.  418 
Buckbean,  ii.  514 
Buckeve,  ii.  514 
Buckthorn,  ii.  515 
*'  Budapest,"  ventilation  of  the,  vi. 

165 
Budding,  iL  515 
Buena  vista  Sprinjgs,  ii.  515 
BuflEklo  liithia  Springs,  ii.  516 
Buffer's  consumption,  v.  594 
Bugle,  ii.  516 

bitter,  v.  879 
Bugs,  cannibal,  v.  161 

kissing,  v.  161 

Miana,  i.  487 

pirate,  v.  161 

water,  giant,  v.  160 

wheel,  V.  162 
Building  materials,  suitable,  iv. 
751 

micro-organisms  in,  iv.  751 
Buildings,  sanitary  inspection  of, 

iv.  768 
Bulb,  olfactory,  ii.  206 
Bulbar  palsy,  chronic  progressive, 

vi.  66 
Bulbo-cavemosus  muscle,  anom- 
alies of,  vi.  62 
Bullas,  drugs  producing,  iii.  422 
Bullet  tree,  i.  728 
Bullets,  lodgment  of,  iv.  441 

rotation  of,  iv.  480 

wounds,  see  Gunshot  wninds 
in  medico -legal  autopsies,  i. 
666 
Bully  tree,  i.  728 
Bullock,  tomolymph  glands  of,  iv. 

467 
Bulpiss,  ii.  516 
Bunion,  iv.  214 

Bunsen's  thermo-regulator,  viii.  884 
Buphthalmus,  iv.  864 
Burdach,  columns  of^  vii.  297 
Burdett  Mineral  Springs,  ii.  516 
Burdock,  ii.  517 

fruit,  ii.  517 
Burden    Sanderson's    gauge    for 
measuring  vaccine  vesicles,  vi*' 


Bni^nndy  pitch. 
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Bureundy  pitch,  vi.  689 

Buttermilk,  v.  823,  828 

Calabarine,  ii.  548 

Biiria1,iii.  356 

Butternut,  ii.  529 

Calamine,  ii.  550;  viii.  888 

dangers  of,  iii.  857 

Butterworth's  Mineral  Springs, 

Calamintha,  v.  379 

Burlington,  ii.  517 

ii.  529 

Calamus,  ii.  549 

Burner,  for  acetylene  gas,  iv.  761 

Button,  dog,  vi.  307 

draco,  iii.  652 

Welsbach.  iv.  761 

mescal,  v.  761 

Calcaneo-bursitis,  iv.  216 

Burnet,  ii.  517 

Murphy,  v.  179 

Calcaneo-varus,  acquired,  iv.  285 

Burnett's  disinfecting  fluid,  viii.  ^0 

muscale,  v.  761 

Calcaneus  talipes,  iv.  216 

modification  of  Siegel's  specu- 

quaker, vi.  307 

acquired,  iv.  234 

lum,  iii.  668 

Button  scurvy,  iii.  707 

congenital,  iv.  231 

Burning  bush,  viii.  273 

Butylamin,  ptomaYn,  vi.  785 

Calcification,  ii.  550;  iii.  896;   vi 

Bums  and  scalds,  ii.  517;  iii.  416 

Butyl  chloral  hydrate,  ii.  529 

575 

amputation  in,  i.  235 

as  a  hypnotic,  iv.  815 

metastatic,  vi.  576 

ante-mortem  and  post-mortem,  i. 

Butyric  acid  as  a  germicide,  iv.  831 

occurrence,  iv.  575 

674;  ii.  521 

Buxine,  i.  753 ;  ii.  135,  136 ;  vi.  508 

of  amnion,  i.  227 

as  cause  of  death,  i.  673 

Buxus  sempervirens,  ii.  135 

of  chorion,  iii.  57 

cause  of  death  from,  ii.  521 

Byrne's  operation  for  cancer  of  the 

of  lymph  nodes,  v.  660 

causes  of.  indicated  by  appear- 

cervix uteri,  viii.  90 

of  muscle,  vi.  29 

ances,  ii.  520 

Byron  Springs,  ii.  530 

of  omentum,  vi.  359 

classification,  ii.  518 

Byssinosis,  v.  594 

of  penis,  vii.  177 

complications,  ii.  518 

of  placenta,  vi.  651 

degrees  of,  iii.  416 
difference  between,  ii.  517 

Cabinet,  pneumatic,  vi.  669 

of  tympanic  membrane,  iii.  628 

Cabins  for  soldiers,  v.  811 

of  veins,  viii.  209 

effects  ot,  ii.  520 

Cacao,  butter  of,  ii.  531 

Calcined  magnesia,  v.  672 

from  acids,  ii.  520 

Cachexia,  ii.  531 

Calcium,  ii.  550 

medico-legal  relations  of,  ii.  519 

lead,  V.  473 

bromide,  ii.  486 

of  eyelids,  iv.  122 

malarial,  v.  680 

carbonate,  ii.  552 

of  hands,  iv.  502 

strumipriva,   vi.   409;    see  also 

antidotal  value  of,  i.  872 

of  larynx,  v.  414 

Thyroid  glands,  diseases  of 

calculi,  iii.  235 

of  mouth,  viii.  490 

thyreopriva,  vi.  409 

precipitated,  ii.  552 

of  tongue,  vii.  796 

Cacotrophia  folliculorum,  v.  307; 

chloride,  iii.  4 

pathology  of,  iii.  416 

see  also  Keratosis  pilaris 

germicidal  action  of,  iv.  831 

post-mortem  appearances,  ii.  521 

Cactaceas,  ii.  533 

compounds  used  in  medicine,  ii. 

powder,  iv.  441 

poisonous  plants  of.  vi.  694 

551 

prognosis,  ii.  518 

Cactus,  ii.  533 ;  iii.  164 

eosolate,  iii.  844 

symptoms,  ii.  518 

coccus,  iii.  164 

guaiacol  sulphonate,  iv.  425 
hydrate,  antidotal  value  of,  i.  872 

treatment,  ii.  518 

grandiflonis,  ii.  533 

Xray,  vi.  990 

as  cardiac  stimulant,  ii.  702 

hydroxide,  ii.  651 

Burq*s  dynamometer,  iii.  563 

Cadaver,  decomposition  of,  ii.  587 
disposition  of,  ii.  534 

as  a  disinfectant,  1.  687 

Bursa  tendinosa  radialis,  iv.  482 

as  a  germicide,  iv.  881 

tendino.sa  ulnaris,  iv.  482 

•     identification  of,  ii.  589 

hypophosphite,  iv.  826 

Bursao,  ii.  522 

legal  status  of,  ii.  533 

infarct,  iv.  868 

cysts  in,  iii.  350 

of  new -bom,  examination  of,  vi. 

in  urine,  viii.  66 

inflammatioii  of,  v.  266 

276 

monoxide,  ii.  661 

list  of,  ii.  522 

petrification  of,  vi.  576 

oxalate  calculi,  iii.  234 

of  the  ankle,  ii.  526 

Cadaveric  Uvidity,  iii.  121 

phosphate,  ii.  652 

of  the  elbow,  ii.  524 

Cadaverin,  ptomaYn,  vi.  785 

calculi,  iii.  236 

of  the  foot,  ii.  526 

Cade,  oil  of,  ii.  540 

precipitated,  ii.  552 
precipitated  carbonate  of,  ii.  552 

of  the  hand,  ii.  524 

Cadinene,  ii.  541 ;  iii.  338 

of  the  head,  ii.  522 

Cadmium,  ii.  541 

phosphate  of,  ii.  552 

of  the  hip,  ii.  525 

poisoning  by.  ii.  541 

properties  of  compounds  of,  ii. 

of  the  knee,  ii.  525 

sulphate,  ii.  541 

550 

of  the  neck,  ii.  523 

C8BC\im,  diseases  of,  i.  421 ;  iii.  198, 

sulphate,  ii.  552 

of  the  shoulder,  ii.  523 

201 

dried,  ii.  562 

of  the  trunk,  ii.  523 

measurements  of,  viii.  239 

Calculi,  iii.  228 

of  the  wrist,  ii.  524 

topographical  anatomy  of,  i.  183 

biliary,   iii.  229;  and  see  GaU- 

surgical    a^ections  of,   ii.   528; 

Caesalpina,  bonduc,  ii.  115 

stones 

iv.  512 

bonducella,  ii.  115 

cardiac,  iii.  230 

ulnar,  ii.  624 

CeBsarean  section,  ii.  541 ;  and  see 

cutaneous,  see  Milium 

BurseracesB,  ii.  529 

Cailio-liysterectaiay 

diagnosed  by  Roentgen  rays,  vi. 
989 

Bursitis,  i.  471 ;  ii.  528 

in  deformed  pelvis,  vi.  530 

prepatellar,  v.  274 

Caffeine,  ii.  545 

intestinal,  iii.  281 

Btirstensaum,  v.  311 

as  a  cardiac  stimulant,  ii.  702 

in  the  pericardium,  iii.  280 

Burving  alive,  in  catalepsy,  ii.  717 
Busn,  sweet,  iv.  148 

as  a  diuretic,  ii.  546;  iii.  545 

of  the  parotid  gland,  vi.  611 

citrate,  iii.  546 

pancreatic,  iii.  280;  vi.  468,  478 

Butane,  vi.  971 

effect  on  body  temperature,  ii. 

prostatic,  vi.  771 

Buthus  carolinus,  v.  159 

571 

pulmonary,  iii.  282 

Butneria,  ii.  571 

effervescing  citrate  of,  ii.  546 

renal,  v.  869 

fertilis,  ii.  571 

hypodermatic  use  of,  iv.  820 

salivary,  vii.  14;  viii.  489 

Butter,  V.  828 

methoxy-,  v.  780 

tonsillar,  1.  169;  iii.  232 

adulteration  of,  iv.  180 

Caffeo-tannic  acid,  iii.  190 

urinary,  i.  797 ;  iii.  232 

cocoa,  ii.  531 

Cairo,  climate  of,  iii.  727 

vesical,  i.  797;  vii.  191 

cysts,  viii.  482 

Caisson  disease,  ii.  547;  vi.  320 

diagnosis,  i.  797 
in  the  female,  i.  769 

nutmeg,  vi.  307 

Cajeput,  oil  of,  ii.  548 

of  cacao,  ii.  531 

Cajeputa  leucadendron,  ii.  548 

prophylaxis,  i.  798 

of  zinc,  viii.  338 

Caju  nut,  ii.  707 

relative  advantages  of  cut- 

Buttercup family,  see  Hanuneulacea 

l)oisonous  plant,  vi.  698 

ting  and  crushing,  i.  799 

Butterfly  weed,  vi.  668 

Calabar  bean,  ii.  548 

symptoms,  i.  797 

626 
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Burffundy  pllcli* 
CautliarldeB. 


Calciili,  vesical,  treatment,  i.  798 

treatment    of,    by    lithola- 

paxy,  V.  619 
treatment  of,  by  lithotomy^ 
V.  52 
Caledonia  Springs,  ii.  558 
Calendula,  ii.  553 

officinalis,  ii.  553 
Calendulin,  ii.  558 
Calf  of  the  leg,  v.  480 
Calibration  and  dilatation  of  ure- 
thral orifice,  i.  782 
California,  requirements  for  medi- 
cal practice  in,  iv.  48 

Southern,  climate  of,  ii.  553 
California  geysers.  The,  ii.  555 
Califbmia  gum  weed,  iv.  415 
Califbmia  poppy,  see  B»ch9cfiolt- 

zia,  iv.  10 
California    Seltzer   Springs,    ii. 

557 
Calisaya,  iii.  88 
Calistoga  Springs,  ii.  657 
Calliphora  vomitoria,  v.  164 
Callitris  quadrivalvis,  vii.  19 
Callosal  artery,  ii.  252 

eminence,  ii.  177 

fissure,  ii.  190 

gyre,  ii.  198 

vein,  ii,  257 
CaUositas,  ii.  557 
Callosum,  ii.  182 
CaUus,  ii.  557 

bone.  iv.  252 
Calomel,  v.  751 

as  a  cholagogue,  iii.  32 

as  a  diuretic,  iii.  545 

as  a  purgative,  vi.  811 
Caloptris  gi^ntea,  i.  565 

procera,  i.  565 
Calorie,  ii.  558 
Calorimeters,  ii.  560 

air,  ii.  562 

differential,  ii.  563 

fusion,  ii.  561 

ice,  ii.  661 

respiration,  ii.  664 

vaporization,  ii.  661 

water»  ii.  661 
Calorimetrv,  ii.  567 

direct,  ii.  669 

historical,  ii.  668 

indirect,  ii.  658 

in  experimental  pharmacology, 
ii.  670 

in  fever,  ii.  669 

in  pathology,  ii.  669 

in  phvsiology,  ii.  667 

introductory,  ii.  558 
Calot's  operation  in  Pottis  disease, 

vii.  409 
Calumba,  iii.  226 
Calvatia  bovista,  iv.  286 

craniiformis,  iv.  286 

cyathiformis,  iv.  286 
Calvities,  i.  196 
Calx,  iL  551 

chlorata.  iii.  6 

sulphurata,  vii.  667 
Calycanthine,  ii.  671 
Calycanthus,  ii.  671 
Camas,  poisonous  plant,  vi.  704 
Cambog^,  iv.  800 
Camden,  S,  C,  ii.  571 
Camellia  thea.  ii.  646;  vii.  644 

viridis,  vii.  644 
Camera  for  photomicrography,  vi. 
628 


Campanulaceas,  ii.  622 

poisonous  plants  of,  vi.  694 
CampanuloidsB,  ii.  622 
Camp  diseases,  ii.  672 

acute  articular  rheumatism,  ii. 
617 

alcoholism,  ii.  608 

Asiatic  cholera,  ii.  572;  v.  813 

avoidable,  v.  814 

bronchitis,  ii.  615 

bubonic  plague,  ii.  576 

cerebro-spinal  meningitis,  ii.  576 

climatic,  ii.  617 

congelation,  ii.  618 

croupous  pneumonia,  ii.  688 

dengue,  ii.  676 

diarrhoea,  ii.  678 

diphtheria,  ii.  577 

due  to  exposure,  ii.  616 

to  extremes  of  temperature, 

ii.  617 
to  improper  dietary,  ii.  619 
to  infections,  ii.  672 
to  intemperate  or  immoral 

habits,  ii.  603 
to  military  service,  ii.  621 

dysentery,  ii.  679;  v.  814 

epidemic  influenza,  ii.  581 

febrile  exhaustion,  ii.  622 

feigned  diseases,  li.  622 

freezing,  ii,  618 

insanity,  ii.  614 

insolation,  ii.  617 

irritable  heart,  ii.  621 

malarial  fevers,  ii.  581 ;  v.  813 

measles,  ii.  687;  v.  814 

mumps,  ii.  687;  v.  814 

myalgia,  ii.  616 

pneumonia,  ii.  588 

rheumatism,  ii.  616 

scarlet  fever,  ii.  589;  v.  814 

scurvy,  ii.  619 

smallpox,  ii.  689;  v.  814 

snow -blindness,  ii.  619 

suicide,  ii.  614 

syphilis,  ii.  608 

typhoid  fever,  ii.  693 ;  v.  818 

typhus  fever,  ii.  600 

tuberculosis,  ii.  691 

venereal,  ii.  607 

yellow  fever,  ii.  601;  v.  818 
Camp  fever,  vii.  930 
Campechy  wood,  v.  666 
Camphoid,  ii.  622 
Camphor,  ii.  622 

action  on  circulatory  system,  ii. 
696 

alant,  iii.  742 

anemone,  vi.  797 

as  a  cardiac  stimulant,  ii.  695 

as  a  germicide,  iv.  381 

as  an  antispasmodic,  i.  387 

Borneo,  ii.  131 

buchu,  ii.  614 

dryobalanops,  ii.  131 

chloral,  ii.  838 

cubeb,  iii.  338 

matico,  v.  714 

monobromated,  ii.  624 

orris,  vi.  417 

patchouli,  vi.  617 

poisoning  bjr,  viii.  410 

salicylate,  ii.  624 

tar,  vi.  100 

Tonka  bean,  iii.  338 
Camphora,  ii.  622 

officinarum,  ii.  622 
Camphorated  soap  liniment,  vii.  295 


Camphorated   tincture  of  opium, 

vi.  887 
Camphorates,  pyramidon,  vi.  818 
Camphoronic  acid,  ii.  624 
Camps,  diseases  of,  ii.  572 

sites  for,  v.  807 
Campsonyia  macellaria,  v.  154 
Canada  balsam,  ii.  624 

pitch,  vi.  689 
Canadian  moonseed,  v.  859 
Canal,  auditory,  see  Auditary  canal 

central,  viii.  265 

cochlear,  i.  621 

crural,  i.  9 

femoral,  i.  9 

hyaloid,  viii.  265 

inguinal,  i.  6 

jugular,  ii.  262 

of  Cloquet,  viii.  266 

of  NucK,  cysts  of,  iii.  851 
hydrocele  of,  viii.  98 

of  Stilling,  viii.  266 

of  Whrsung,  vi.  460 

semicircular,  i.  620 
Canaliculus  lachrymalis,  foreign 
bodies  in,  v.  396 

occhision  of.  v.  396 
Canalis,  see  also  Canal 

cochlearis,  i.  621 

reuniens.  i.  621 
Canalization  of  thrombus,  i.  541 
Cancurium,  iii.  781 

commune,  iii.  781 
Canary  Islands,  ii.  624 
Cancer,  see  Carcinoma  and  Sarcofna 

spider,  vi.  90 

vert,  iii.  26 

water,  viii.  488 
Cancrum  oris,  iv.  807;  viii.  488 
Candleberry,  i.  737 
Candles,  amount  allowed  soldiers, 

V.  799 
Cane  sugar,  vii.  548 
Canella  alba,  ii.  646 

bark,  ii.  646 
Canine  teeth,  vii.  646 
Canister  shot,  iv.  429 
Canities^  ii.  647 

acquired,  ii.  647 

congenital,  ii.  647 

of  eyelashes,  iv.  120 

unguium,  vi.  93 
Canker,  viii.  488 
Cannabin,  ii.  648 

tannate,  ii.  648 
Cannabinol,  ii.  648 
Cannabis,  Indian,  ii.  647 

indica,  ii.  647 

as  a  hypnotic,  iv.  818 
as  an  anodyne,  i.  362 

sativa,  ii.  647 

white  Indian,  ii.  647 
Canned  foods  for  army  rations,  v. 

803 
Cannes,  France,  ii.  649 
Cannibal  bug,  v.  161 
Cannula  needle  for  aspirating  and 
.  irrigating  antrum   of   Higlmiore, 

vi.,  146 
Canquoin's  paste,  viii.  338 
Canteen  system  in  army,  ii.  606 

an  aid  to  discipline,  ii.  606 

value  of,  in  tropics,  ii.  606 
Cantharellus,  iv.  284 

cibarius,  iv.  284 

floccosus,  iv.  284 
Cantharidate  of  potassium,  ii. 
Cantharides,  ii.  652 


Cantliai-ldes* 
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Castration* 

^antharides  as  a  vesicant,  iii.  804 

Carbolic  acid  as  an  antiseptic,  ii. 

Carbuncle,  diagnosis,  ii.  667 

cerate  of,  ii.  662;  vil.  914 

657 

etiology,  ii.  666 

poisoning  by,  viii.  411 
Oantharidin,  ii.  652 ;  v.  166 

caustic  action  of,  ii.  757 

in  diabetes  mcllitus,  iii.  429 

disposition  of,  in  the  body,  after 

pathology,  ii.  667 

in  treatment  of  phthisis,  ii.  651 

absorption,  vi.  728 

prognosis,  ii.  667 

poisoning  by,  viii.  411 
Oaatharis,  li.  651 

effect  of,  on  body  temperature. 

treatment,  ii.  668 

ii.  571,  658 

Carbimculus  oontagiosus,  i.  868 

vesicatoria,  ii.  651 ;  v.  166 

germicidal  action  of,  iv.  381 

Carcinoma,  ii.  626,  669;  vii.  908 

vittata,  ii.  652 

poisoning  by,  ii.  658;  vi.  608 

branchiogenic,  vii.  724 

Canthi  (of  eye),  iv.  64 

post-mortem  appearances  in. 

cells,  karyokinesis  in,  v.  301 

CanutiUo,  iii.  844 

i.  661 

chimney-sweep's,  of  scrotum,  ii. 

Gaoutchouc,  vi.  1002 

Carbolic  gentian  violet,  preparation 

682 

Capacity,  vital,  of  lung,  vi.  947 

of,  viii.  896 

clinical,  ii.  626 

Cape  Cod,  vi.  97 

methylene  blue,  preparation  of, 
viii.  896 

curative  influence  of  erysipelas 

Cape  May,  ii.  652 

in,  ii.  645;  iv.  6 

Capillaries,  amyloid  degeneration 

thionin,  preparation  of,  viii.  896 

diagnosis,  ii.  627 

in,  ii.  98 

Carbon  as  a  pathological  pigment, 

deep-seated,  ii.  688 
etiology,  ii.  677 

blood  of,  ii.  37 

vi.  685 

calcareous  Infiltration  of,  il.  98 

bisulphide  of,  ii.  658 
Carbon  dioxide,  ii.  659 

from  naevi,  ii.  682 

circulation  in,  iii.  97 

general  considerations  concern- 

fatty changes  in,  ii.  98 

causing  drowsiness,  iii.  560 
determination  of,  vi.  160 

ing,  ii.  626,  629 

histology  of,  ii.  92 

heredity,  influence  of,  ii.  629 

hyaline  degeneration  of,  ii.  98 

estimation  of,  vi.  948 

infectious  theory  of  origin  of,  ii. 

in  lungs,  v.  588 

percentage  of,  i.  151 

627 

lymphatic,  v.  626 

from  gas  lights,  ii.  661 

kyphosis  accompanying,  v.  878 
local  distribution  of,  ii.  626 

pathological  anatomy  of,  ii.  9) 

in  air,  i.  151 

velocity  of  blood  current  in,  iii. 

detection  of,  i.  158 

metastasis  of.  ii.  675;  v.  778,  779 

101 

in  school  buildings,  vii.  70 
physiological  action,  ii.  660 

nodular,  ii.  688 

Capillary  bronchitis,  dyspnoea  in, 

of  auricle,  iii.  610 

iii.  580 

preparation  of,  ii.  659 

of  bladder,  i.  769,  791 

Capillary  pulse,  vi.  808 

production  of,  relative  to  size  of 

treatment  of,  viii.  26 

Capon  Springs,  ii.  658 

body,  V.  767 

of  bronchial  glands,  v.  588 

Capsaicin,  ii.  654 

properties  of,  ii.  659 

of  cervix  uteri,  viii.  87 

Capsicin,  ii.  654 

quantity   eliminated   by   lungs 
and  skin,  v.  768 

of  choroid,  iv.  Ill 

Capsicum,  ii.  658 

of  colon,  iii.  204 

annuum,  ii.  658 

sources  of,  ii.  659 

of  face,  ii.  686 

fastigiatum,  ii.  658 

tests  for,  ii.  661 

of  Fallopian  tube,  iv.  188 

Capsule,  external,  lesions  of,  diag- 

uses of,  ii.  660 

of  gall  bladder,  iv.  296 

nosis  of,  ii.  286 

Carl>on  disulphide,  ii,  658 

of  gall  ducts,  iv.  297 

internal,  ii.  181 

Carbon,  hydrides  and  oxides  of, 

of  heart,  iv.  594 

of  knee-joint,  v.  370 

ii.  659 

of  intestine,  ii.  686;  v.  188 

of  Tenon,  iv.  65 

Carbon  monoxide,  ii.  661 

treatment  of  inoperable,  ii. 

dropsy  of,  vi.  406 

effects  on  foetus,  vi.  279 

644 

Capsules,  v.  738 

physiological  action,  ii.  662 

of  kidney,  ii.  640;  v.  824 

glutoid,  iv.  874 

poisoning  by,  post-mortem  ap- 

of  larynx,  v.  484 

Captol,  ii.  654 

apeamces  in,  i.  662 

of  lip,  ii.  634.  688 

Caput  ffallinaginis,  vi.  757 
Medusfle,  viii.  216 

properties  of,  ii.  662 

of  liver,  v.  555 

sources  of,  ii.  662 

of  lung,  V.  606 

succedaneum,  vi.  277 

toxicology  of,  ii.  668 
Carbon,  oxides  of,  ii.  659 

of  lymph  nodes,  v.  662 

Caraba&a  Mineral  Spring,  ii.  654 

of  mamma,  ii.  477,  630 

Carabidas,  v.  165 

Carbon  J  sulphide  of,  a  cause  of  am- 

of middle  ear,  iii.  669 

Caramecuaro,  ii.  655 

blyopia,  ii.  18 
Carbon  tetrachloride,  ii.  665 

of  muscle,  vi.  41 

Caramel,  ii.  655 ;  vii.  549 

of  nose,  vi.  141 

custard,  how  to  make,  iii.  455 

Carbonate  of  ammonia,  i.  216 

of  cesophagus,  vi.  844;  vii.  477 

in  milk,  to  detect,  v.  84(» 

of   copper,  antidote   for   phos- 

of omentum,  vi.  360 

Caramelan,  vii.  549 

phorus  poisoning,  i.  874 

of  orbit,  iv.  115 

Carat,  vi.  687 

of  iron,  v.  228 

of  ovary,  vi.  437 

Carate,  vi.  687 

of  lead,  V.  471 

of  pancreas,  vi.  470,  478 

Carathe,  vi.  687 

of  lithium,  v.  518 

of  parotid  gland,  ii.  688;  vi.  511 

Caraway,  ii.  655 ;  vi.  637 
black,  ii.  655 

of  magnesium,  v.  672 

of  penis,  ii.  688 

of  potassium,  vi.  748 

of  pericardium,  vi.  563 

Carbazotic  acid,  vi.  682 

of  zinc,  viii.  888 

of  periosteum,  vi.  570 

Carbinol,  v.  780 

Carbonates,     alkaline,      antidotal 

of  peritoneum,  vi.  570 

Carbo  animalis,  ii.  800 

value  of,  i.  872 

of  pharjTix,  vi.  602 

puriflcatus,  ii.  800 

in  urine,  viii.  55 

of  pleura,  vi.  667 

ligni,  ii.  801 

Carbonic  acid,  ii.  661 

of  prostate,  vi.  770 

Carbohydrates,  i.  176 

gas,  ii.  659 

of  rectum,  i.  899;  ii.  687 

action  of  amylopshi  on,  iii.  474 

in  urine,  viii.  55 

of  scrotum,  chimney-sweep's,  ii. 

in  faeces,  iv.  180 

water,  ii.  665 

682 

influence  of,  on  metabolism,  v. 

Carbonic  anhydride,  ii.  659 

of  skin,  ii.  680 

770 

Carbonic  oxide,  ii.  661 

of  stomach,  ii.  686;  vii.  518 

in  urine,  viii.  88 

germicidal  action  of,  iv.  332 

diet  in,  iii.  458 

Carbol-fuchsin,     preparation    of, 

Carbonous  oxide,  ii.  661 

of  sweat  glands,  ii.  688,  685 

viii.  896 

Carbo-sapol,  ii.  666 

of  testicle,  ii.  689 

Carbolic  acid,  ii.  655 

Carbotriamin,  ptomain,  vi.  786 

of  thoracic  duct,  vii.  746 

anaesthetic  action  of,  ii.  657 

Carbuncle,  i.  49;  ii.  666;  see  also 

of  thyroid  gland,  iv.   888;  vil 

as  a  disinfectant,  i.  687;  ii.  657; 

Anthrax  and  Both 

777 

iii.  497 

course  of  the  disease,  ii.  666 

of  tongue,  ii.  685;  vii.  799,  947 

628 
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Carcinoma  of  umbilicus,  viii.  6 
of  ureters,  viii.  18 
of  uterus,  viii.  89 

hysterectomy  for,  iv.  835, 
827 
of  vagina,  ii.  640 
of  veins,  viii.  219 
of  vulva,  viii.  163 
papillary,  ii.  682 
parasitic  theory  of  origin  of,  ii. 

627.  679 
prevalence  of.  ii.  626 
prognosis,  ii.  628 
starvation  of,  ii.  644;  v.  680 
subcutaneous,  vii.  724 
symptoms,  ii.  628 
syncytiale,  vii.  595 
tar  and  paraffin,  ii.  683 
treatment,  ii.  628 

by  cataphoresis,  ii.  645 
by  cutting  off  blood  supply. 

ii.  644 
by  mixed  toxins  of  erysipe- 
las and  bacillus  prodigio- 
8U8,  ii.  645 
of  inoperable,  ii.  644 
ventriculi,  vii.  518 
OarcinomatoTia  lymphatic  infiurc- 

tion,  ii.  688 
Cardamom,  ii.  686 
Aleppo,  ii.  687 
Madras,  ii.  687 
Malabar,  ii.  687 
oil  of,  ii  687 
Carden's  amputation,  i.  268 
Oardia,  spasm  of,  vii.  502 
Cardiac   affections,    health   resorts 
for.  iv.  565 
calculi,  iii.  280 
cycle,  duration  of.  iii.  108 
depressants,  ii.  687 
diseases  due  to  occupations,  vi. 

820 
irregularity  in  neurasthenia,  vi. 

250 
muscle,  vi.  19 
nerves,  vii.  676 

neuroses,  see  Heart,  neurotea  of 
plexus,  vii.  577 
stimulants,  ii.  692 
tonics,  ii.  696 

veins,  anomalies  of,  viii.  201 
Cardialeria,  vi.  248;  vii.  494 
Cardiography,  iv.  567 
Cardol,  ii.  707;  vi.  698 

pruriens,  ii.  707 
Cargo,  inspection  of,  at  quarantine 

station,  vi.  828 
Carica,  vi.  481 

hastifolia.  vi.  482 
papaya,  vi.  481 
Caricin,  vi.  482 

Caries,  dental,  in  pregnancy,  iv.  846 
of  orbit,  vi.  400 
of  ossicles,  iii.  680 
Carina  trachece,  v.  576 
Carissa  Schimperi,  vi.  480 
Oarlabad,  ii.  708 
Carmin,  iii.  225 
red,  iii.  225 
CarminatiTea    as    digestants,    iii. 

469 
Carmine,  iii.  165 
Carminic  acid,  iii.  164.  225 
Camelian  Hot  Bpringa,  v.  404 
Camiferrin,  v.  229,  280 
Camiferrol,  v.  280 
Camoy'a  fluids,  iv.  709 


Camoy's    modification    of    Flem- 
ming's  fluid,  iv.  707 
of  Lang's  fluid,  iv.  709 
Caroba,  ii.  704 
Carobin,  ii.  704 
Carota,  ii.  704 
Carotid  artery,  vi.  198 
common,  vi.  198 

anomalies  of,  i.  526 
compression  of,  i.  587 
ligature  of,  vi.  198 
surface  marking  of,  vi.  191 
external,  vi.  194 

anomalies  of,  i.  526 
compression  of,  i.  587 
ligature  of,  vi.  194 
extirpation  of  both,  for  malig- 
nant disease,  v.  681 
internal,  vi.  194 

anomalies  of,  i.  527 
surface  marking  of,  vi.  191 
Carotid  gland,  viii.  411 

plexus,  vii.  575 
Carotin,  ii.  704 
Carpaine,  vi.  482 
Carpal  bones,  dislocation  of,  iv.  572 

joints,  drainage  of,  v.  294 
Carpus,  dislocation  of,  iii.  528 
Carrageen,  vi.  1 
Carrors  assthesiometer,  i.  185 
Carron  oil,  ii.  552;  v.  516 
Carrot,  ii.  704 
Cart,  (lumping,  vi.  877 

for  street  sweepings,  vi.  876 
garbage,  vi.  877 
Cartnagena  bark,  iii.  88;  and  see 

Cinehona 
Carthamic  add,  vii.  8 
Carthamin,  vii.  3 
Carthamus,  vii.  8 
tinctorius,  vii.  8 
CartUage,  ii.  704 
arytenoid,  v.  407 
bone-formation  in,  ii.  117 
chemistry  of,  ii.  129 
cricoid,  v.  407 
defective,  in  joints,  v.  297 
development  of,  ii.  705 
displaced,  in  joints,  v.  297 
fibro-,  ii.  705 
fibro-elastic.  ii.  705 
hyaline,  ii.  704 
loose,  at  knee-joint,  v.  288 
movable,  in  jomts,  v.  288,  297 
of  larynx,  v.  407 

supernumerary,  v.  419 
of  Santorini.  v.  408 
of  septum  of  nose.  vi.  101 
of  Wrisberg,  v.  408 
semilunar,  of  the  knee-joint,  v. 
870 
dislocation  of.  v.  274,  288 
subluxation  of,  v.  297 
slipped,  in  joints,  v.  297 
spongy,  ii.  705 
thyroid,  v.  407 
tumors  composed  of,  iii.  88 ;  vii. 

907 
yellow  elastic,  ii.  705 
Carum,  ii.  655 

carvi,  ii.  655 
Caruncle,  urethral,  i.  770 
CarunculsB  myrtiformes,  vi.  568 
Canracrol,  ii.  706 
Carvene,  ii.  655 
Carvol,  ii.  655,  706 
Caryophyllin,  iii.  149 
Caryophyllus,  iii.  149 


Carophyllum.  iii.  149 
Casanthrol,  ii.  706 
Cascara  amarga,  ii.  706 
sagrada,  ii.  706 

as  a  laxative,  v.  470 
CascarUla,  ii.  707 
CascarilUn,  ii.  707 
Caseation,  vi.  204 
necrosis,  vi.  204 
Casein  in  milk,  determination  of, 
V.  828 
ointment,  ii.  707 
Caseinogen  of  cow's  milk,  v.  820 
how  it  differs  from  that  of  hu- 
man mUk,  iii.  152 
Caseoiodin,  ii.  707 
Cashew,  i.  271 
nuts,  ii.  707 

allied  plants,  ii.  707 
poisonous  plant,  vi.  698 
Cassava  starch,  vii.  688 

sweet,  vii.  688 
Cassia,  ii.  707,  708 
acutifolia,  vii.  116 
angustifolia,  vii.  116 
bark,  iii.  93 
buds,  iii.  94 
cinnamon,  iii.  98 
chips,  iii.  94 
daphnoides,  iii.  94 
dulce,  iii.  94 
flstula,  ii.  707 
flowers,  iii.  94 
iners,  iii.  94 
lignea,  iii.  98 
Loureirii,  iii.  94 
nitidum,  iii.  94 
obovata,  vii.  117 
oiitusifolium,  iii.  94 
purging,  ii.  707 

in  cassia  fistula,  ii.  707 
tamala,  iii.  94 
vera,  iii.  98 
Castalia,  vi.  808 
alba,  vi.  808 
odorata,  vi.  808 
tuberosa.  vi.  808 
Castalian  Mineral  Springs,  ii.  708 
Castalian  Springs,  ii.  708 
Castanea,  ii.  825 

dentata,  ii.  825 
Castor,  ii.  708 

Canadian,  ii.  708 
Siberian,  ii.  708 
Castoreiun,  ii.  708 
Castorin,  ii.  708 
Castor-oil,  ii.  708 

as  a  laxative,  v.  469 
as  a  purgative,  vi.  810 
methods  of  disguising  taste  of, 

V.  469 
poisonous  plant,  vi.  701 
Castration,  ii.  710 

as  a  method  of  punishment,  ii. 

718 
effect  on  the  human  male,  ii.  711 
on  male  animals,  ii.  710 
on  sociological  conditions,  ii. 

718 
on  the  nervous  system,  ii. 

715 
on  the  osseous  system,  ii.  712 
on  the  sexual  life,  ii.  711» 

714 
on  women,  ii.  713 
upon  the  genitals,  ii.  715 
for  enlarged  prostate,  ii.  '^'^ 
historical  sketch,  ii.  710 
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Castration  in  cancer  of  the  testis, 
ii.  639 

influence  on  menstruation,  ii.  718 

psychical  effects,  ii.  715 

therapeutic  results,  ii.  716 
Casts,  urinary,  viii.  58 
Cat,  lymphatic  system  of,  v.  646 
Catalepsy,  ii.  584,  716;  iii.  261 

artificially  induced,  ii.  718 

burying  alive  in,  ii.  717 

complications,  ii.  717 

causation,  ii.  718 

diagnosis,  ii.  718 

ecstatic,  ii.  717 

epidemic,  ii.  718 

hvstero-,  ii.  717 

idiopathic,  ii.  716 

pathological  anatomy,  ii.  718 

prognosis,  ii.  719 

syggignostic,  ii.  718 

symptoms,  ii.  717 

treatment,  ii.  719 

with  somnambulism,  ii.  718 
Cataleptic  state  of  hypnosis,  iv. 

812 
Catalysis,  Berzelius'  theory  of,  iv. 

146 
Cataphora,  iii.  561 
Cataphoresis,  ii.  719;  iii.  759,  766 

analgesic  effect  of,  i.  289 

for  inoperable  cancer,  ii.  645 
Cataract,  ii.  719 

absorption,  normal,  ii.  725 

antenor  polar,  ii.  721 

artificial  ripening  of,  ii.  729 

black,  ii.  728 

capsular,  ii.  728 

causation  of,  ii.  728 

complicated,  ii.  720 

congenital,  ii.  723 

cortical,  ii.  720 

definition,  ii.  719 

diabetic,  ii.  722;  iii.  429 

diagnosis,  ii.  720 

discission,  ii.  725 

extraction  by  suction,  ii.  726 
flap  operation,  ii.  736 
history  of,  ii.  788 
linear  operation,  ii.  727 
without  iridectomy,  ii.  784 

functional  examination  of  eye,  ii. 
720 

hard,  ii.  720 

incipient,  ii.  720 

in  disease  of  the  choroid,  ii.  722 

in  diabetes,  ii.  722:  iii.  429 

in  retinitis  pigmentosa,  ii.  722 

in  separation  of  the  retina,  ii.  722 

linear  extraction,  ii.  727 

maturity  of,  ii.  720 

nuclear,  ii.  720 

operation  for,  ii.  723 
antisepsis  in.  ii.  724 

over-ripe,  ii.  723 

partial,  ii.  720 

peripheric  linear  extraction  of, 
ii.  780 

posterior  polar,  ii.  722 

progressive,  ii.  720 

punctated,  ii.  721 

reclination  for,  ii.  787 

result  of  operation  for,  ii.  724 

secondary  operations,  ii.  783 

senile,  ii.  722 

operation  for,  ii.  728 

simple,  ii.  720 

soft,  ii.  720 

of  the  young,  ii.  722 


Cataract,  stationary,  ii.  720 

suction  for,  ii.  726 

symptoms,  ii.  720 

tot^  ii.  720 

congenital,  ii.  722 

traumatic,  ii.  722 

treatment  of,  ii.  728 

varieties,  ii.  721 

zonular,  ii.  721 
Cataria,  ii.  755 
Catarrh,  acute  lar^rngeal,  v.  410 

acute  nasal,   vi.   109;   and    see 
Witnttis 

chronic,  vi.  114;  And  sec  Rhinitis 

of  conjunctiva,  iii.  246 
Catastoma,  iv.  286 

circumscissum,  iv.  286 
Catechin,  ii.  789;  v.  862 
Catechu,  ii.  788 

black,  ii.  788 
Catechu-tannic  acid,  ii.  789 
Catelectrotonus,  see  Eteeirotonus^ 

iii.  767 
Caterpillars,  poisonous,  v.  167 
Catgut,  apparatus  for  boiling,  iii. 
558 

chromicized,  iii.  558 

sterilization  of,  iii.  552 
Cathartic  acid,  vii.  117 
Cathartic  pills,  compound,  com- 
position of,  iii.  201 
Cathartics,  vi.  809 ;  see  also  Purga- 
tives 

a  cause  of  constipation,  iii.  262 

as  digestants,  iii.  469 

cholagogue,  vi.  809 

contraindications,  i.  871 

diarrhoea  from  use  of,  iii.  439 

hydragogue,  vi.  809 

in  cases  of  poisoning,  i.  871 
Catheter,  ii.  739 

care  of,  ii.  758 

conical  tip,  ii.  748 

coud6,  ii.  748 

double -current,  ii.  748 

English,  ii.  740 

evacuating,  ii.  746 

eye  of,  ii.  740 

female,  ii.  752 

flexible,  ii.  789,  742 

for  hypertrophy  of  prostata?,  vi. 
766 

Qouley's  tunnelled,  ii.  746 

Guyon's,  ii.  743 

liard-rubl>er,  ii.  740 

invaginated.  ii.  746 

irrigating,  vi.  761 

Jacques',  ii.  740 

lubricant  for,  ii,  754 

Mercier's  invaginated,  ii.  746 
coude,  ii.  743 

metal,  ii.  743 

passing  of,  ii.  750 

Nelaton's.  ii.  740 

olivary  tip,  ii.  743 

over-curved  prostatic,  ii.  744 

preservation  of.  ii.  753 

prostatic,  ii.  743 

rat-tail,  ii.  743 

self-retaining,  ii.  742 

Sims'  female,  ii.  752 

size  of,  ii.  748,  749 

soft-rubber,  ii.  740 

spiral  ])rostatic,  ii.  744 

sterilization  of.  ii.  7r)3 

tunnelled,  ii.  740.  751 

web,  tensile  strength  of,  ii.  739 
Catheter  life,  vi.  766 


Catheterism,  ii.  789;  see  also  Cath- 
eterization 

continuous,  ii.  741 

daily,  ii.  749 

evacuating,  ii.  748 

in  hypertrophy  of  prostata,  vi. 
766 

of  children,  ii.  752 

of  women,  ii.  752 

of  urethra,  ii.  789 

position  of  patient,  ii.  748 
Catheterization,  ii.  739;   sec  also 
Catheterism 

of  Eustachian  tube,  iii.  664 

of  ureters,  v.  385 
Cations,  viii.  414 
Catmint,  ii.  755 
Catnip,  ii.  755 
Catoosa  Springs,  ii.  755 
Cattle  used  as  food,  diseases  among, 

V.  726 
Cattle  fever,  Texas,  detection  of,  v. 

726 
Cattle  pla^e,  detection  of.  v.  726 
Cauda  equina,  tumors  of,  vii.  886 
Caulophyllum,  iii.  191 

thalictorides,  iii.  191 
Caustic  alkalies,  bums  from,  ii.  519 

lime,  as  a  deodorant,  iii.  412 

Plunket's,  i.  524 

potash,  vi.  748 

post-mortem      appearances 
due  to.  i.  662 

soda,  vii.  256 

post-mortem      appearances 
due  to.  i.  662 

Vienna,  vi.  743 
Caustics,  ii.  755 

acid,  ii.  756 

action  of,  ii.  756 

alkaline,  ii.  757 

contraindications,  ii.  756 

Landol phi's,  ii.  758 

uses  of.  ii.  756 
Cauterization,  ii.  758 

en  filches,  ii.  756 

in  rhinitis,  vi.  117 
Cautery,  actual,  as  counter-irritant, 
ii.  759;  iii.  805 
as  hsemostatic,  ii.  759;    iv. 

686 
degrees  of  heat  in.  ii.  759 

electrical,  ii.  758 

Paquelin's  thermo-.  ii.  758 
Cavazzani's  method  of  resection  of 

elbow,  vi.  919 
Cavernitis,  vii.  176 
Cavernous  plexus,  vii.  576 

sinus,  anomalies  of,  viii.  204 

tumor,  i.  350 
Cavity,  pelvic,  vi.  589 
Ceanothine,  ii.  759 
Ceanothus,  ii.  759 

americanus.  ii.  759 
Cedar  Keys,  ii.  759 
Cedar  Springs,  ii.  760 
Cedrin,  ii.  760 
Cedron  seeds,  ii.  760 
Cedronella,  v.  879 
Celadine,  ii.  760 

Celastrus  scandens,  i.  763:  vi.  699 
Celery,  ii.  760 

fruit,  viii.  1 
Cell-body,  ii.  761 

Cell-division,  i.  758:   ii.    768;   vi. 
863 

direct,  ii.  764 

indirect,  ii.  763 
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Oell-membrane,  ii.  761,  762 
OeU-theoiy,  i.  766 
Cells,  it.  760 

action  of  cocaine  on,  iii.  157 

amcBboid  movements  of.  ii.  762 

bacterial,  structure  of,  i.  681 

changes  in,  during  growth,  ii. 
820 

ciliated,  iii.  271 

definition  of,  1.  758;  ii.  761 

Deiters',  i.  628 

development  of  plant,  iv.  416 

division  of,  i.  768;  ii.  768;  vi. 
868 
direct,  ii.  764 
indirect,  ii.  768 

fixed,  phagocytosis  in,  vi.  678 

free,  phagocytosis  in,  vi.  678 

function  of,  in  absorption,  i.  50 

giant,  ii.  20 

granular,  iii.  268 

growth,  a  function  of,  iv.  415 
changes  in,  during,  ii.  820 

histological  element,  il  760 

historical,  ii.  760 

marrow,  ii.  20 

mast.  iii.  258 

membrane,  ii.  762 

movements  of,  ii.  762 

mucous,  iii.  666 

nucleolus  of.  ii.  762 

nucleus  of,  ii.  761 

number  of,  in  blood,  ii.  28 
in  body,  ii.  28 

phagocytic,  vi.  577 
function  of,  vi.  576 

plasma,  iii.  252;  vi.654 

prickle,  iii.  854 

pus,  ii.  81 

renal,  v.  811 

reproduction  of,  ii.  768 

shape  of,  ii.  762 

spine,  iii.  854 

structure  of,  ii.  761 

vital  properties  of,  ii.  762 
Cellulitifl,  see  Phlegmon 

gaseous,  iv.  808 

laryngeal,  v.  412 

of  hand  and  fingers,  iv.  502 

orbital,  vi.  898 

pelvic,  vi.  580 
Cementing  cover  glasses,  iv.  727 
Cementum  of  the  tooth,  vii.  649 

hypertrophy  of,  vil.  668 
Centigrade  and  Fahrenheit  scales 
compared,  iv.  182 

system  of  measurements,  viii.  298 
Centimetre,  viii.  299 
Centipedes,  v.  160 
Central  America,  history  of  yellow 
fever  in,  viii.  822,  585 

PharmacopcBia  in,  iv.  582 
Central    convolution,  tumor   of, 

diagnosis  of,  ii.  447 
Central  flssiire,  ii.  194 

bifurcation,  ii.  196 

branches,  ii.  195 

carnivoral  representative,  ii.  198 

constancy,  ii.  194 

dimensions,  ii.  194 

duplication,  ii.  196 

form  or  course  in  detail,  ii.  195 

general  location  and  direction,  ii. 
194 

how  to  distinguish  from  adjoin- 
ing fissures,  ii.  196 

importance,  ii.  194 

integrality,  ii.  198 


Central  fissure,  interruption,  ii.  197 
partial,  ii.  197 
junctions,  ii.  195 
mode  of  formation,  ii.  197 
physiological  and  surgical  rela- 
tions, ii.  198 
psychological  relations,  ii.  198 
reUition  to  ental  elevations,  ii.  194 

to  the  mesal  aspect,  ii.  196 
special  location,  ii.  196 
time  of  first  appearance,  ii.  197 
topographical  importance,  ii.  195 
Central  necrosis,  vi.  204 

nervous  system,  action  of  cocaine 

on,  iii.  158 
plexus,  vii.  578 
Centre,  optic,  iv.  85 
Centre  of  gravity  of  body,  in  erect 
posture,  iii.  857 
in  walking  and  running,  iii.  857 
Centrifuge,  ii.  47 
Centring,  imperfect,  iv.  91 
Centrosome,  ii.  762;  iv.  851 
Centrum  ovale,  tumors  of,  ii.  441 
Cepha#line,  v.  211 
Cepha^lis,  v.  210 
acuminata,  v.  211 
ipecacuanha,  v.  210 
Cephalhesmatomata,  ii.  764 
definition,  ii.  764 
diagnosis,  ii.  765 
etiology,  ii.  765 
frequency,  ii.  765 
location,  ii.  765 
neonatorum,  vi.  277 
pathoioffical  anatomy,  ii.  765 
prognosis,  ii.  765 
synonyms,  ii.  764 
treatment,  ii.  765 
triple,  ii.  765 
Cephalhydrooele,  ii.  283 
Cephalic  index,  vii.  280 
Cephalic  veins,  anomalies  of,  viii. 

204 
Cephalocele,  ii.  288 
acquired,  ii.  287 

treatment,  ii.  288 
congenital,  ii.  283 

clinical  features,  ii.  284 
diagnosis,  ii.  285 
etiology,  ii.  288 
pathology;  ii.  238 
prognosis,  ii.  284 
treatment,  ii.  285 
pseudo-,  ii.  287 
varieties,  ii.  288 
Cephalo-humeral  muscle,  vi.  44 
Cephalo-thoracopagus,  vii.  685 
Cera  alba,  viii.  294 
fiava,  viii.  298 
Cerate,  v.  785 

Goulard's,  v.  471 
of  cantharides,  ii.  652;  vii.  914 
of  savine,  vii.  43 
of  spermaceti,  vii.  277 
of  Bubacetate  of  lead,  v.  471 
resin,  vil.  914 
Oeroomonas,  viii.  533 
bifiagellata,  viii.  586 
hominis,  viii.  538 
intestinalis,  viii.  586 
Cereals  as  food  for  invalids,  iii.  455 
Cerebellar  ataxia,  ii.  289 
disease,  ii.  288 

diagnosis,  ii.  241 
etiology,  ii.  288 
svmptoms,  ii.  239 
tumor,  ii.  240,  442 


Cerebellum,  affections  of,  ii.  288 
anatomy  of.  ii.  157,  159 
arbor  vitft,  ii.  160 
dentatum,  ii.  162 
development  of,  ii.  280 
disease  of,  ii.  238 
ectocinerea,  ii.  159,  162 
embolus,  ii.  162 
fastigatum,  ii.  162 
flocculus,  ii.  158 
foliums,  ii.  159 
function  of,  in  equilibrium,  iii. 

860 
f ureal  sulcus,  ii.  160 

globulus,  ii.  162 
emispheres,  ii.  159 

horizontal  fissure,  great,  ii.  160 

infiuence  of,  on  knee-jerlc,  v.  868 

lesions  of,  diagnosis  of,  ii.  286 

linguk,  ii.  160 

lobes,  ii.  161 

paraflocculus,  ii.  158 

peduncles,  ii.  158 

peduncular  sulcus,  ii.  160 

pileums,  ii.  159 

sulci,  ii.  159.  161 

tumors  of,  ii.  240,  442 
diagnosis  of,  ii.  446 

vermis,  ii.  159 
Cerebral  abscess,  ii.  218 

clinical  history,  ii.  220 

diagnosis,  ii.  222 

etiology,  ii.  218 

pathological  anatomy,  ii.  219 

prognosis,  ii.  222 

treatment,  ii.  222 
Cerebral  anasmia,  ii.  223 

diagnosis,  ii.  226 

drowsiness  in,  iii.  560 

etiology,  ii.  223 

prognosis,  ii.  226 

symptomatology,  ii.  224 

treatment,  ii.  226 

varieties,  ii.  228 
Cerebral  arteries,  ii.  249 

aneurism  of,  ii.  227 

anomalies  of,  i.  527 
Cerebral  atrophy,  ii.  228 

acquired,  ii.  zSl 

congenital,  ii.  228 

general,  ii.  228 

partial,  ii.  228 

primary,  ii.  228 

secondary,  ii.  229 
Cerebral  congestion,  ii.  866 

cold  in.  iii.  195 
Cerebral  cortex,  functions  of,  i.  297 

growth  of,  ii.  281 

histology  of,  ii.  806 

tumors  of,  ii.  440 
Cerebral  diseases,  see  Brain,  dis- 
eases of 

insanity  dependent  on,  v.  94 
Cerebral  disturbanoes,  drowsiness 

in,  iii.  560 
Cerebral  embolism,  ii.  294,  896 
Cerebral  hemorrhage,  ii.  241 

diagnosed  from  brain  tumor,  ii. 
449 
from  embolism  and  throm- 
bosis, ii.  244 

preceded  by  drowsiness,  iii.  560 
Cerebral  irritation,  ii.  268 
Cerebral  localization,  ii.  297;  iii. 
260 

association  areas,  ii.  305 

auditory  areas,  ii.  307 

methods  of  investigation,  ii.  297 
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Oerebral  localization,  motor  areas, 

Oerumen,  want  of,  iii.  615 

Ohalybeate  Springs,  ii.  794 

ii.  304 

Oervical  artery,  ascending,  anom- 

Ohalybeate Water,  v.  488 

sensory  areas,  ii.  805 

alies  of,  i.  528 

American,  v.  849 

silent  ureas,  ii.  811 

deep,  anomalies  of,  i.  529 

European,  v.  849 

visual  areas,  ii.  806 

transverse,  anomalies  of,  i.  528 

Ohalybeates,  vii.  807 

zone  of  language,  ii.  810 

Oervical  fascia,  vi.  192 

Ohamber,  moist,  viii.  887 

Oerebral  sinuses,  ii.  260 

deep.  vi.  192 

pneumatic,  vi.  669 

anomalies  of,  viii.  203 

superficial,  vi.  192 

Ohamberland  autoclave,  viii.  883 

thrombosis  of,  ii.  415 

Oervical  fistulse,  vii.  701 

Ohambon's   expression   forceps^ 

Oerebral  thrombosis,  ii.  296,  896 

congenital,  vii.  701 
median,  vii.  701 

viii.  140 

Oerebral  tracts,   lesions  of,  diag- 

Ohamiquel, ii.  794 

nosis  of,  ii.  284 

Oervical  ganglion,  vii.  575 
inferior,  vii.  576 

Ohamomile,  ii.  795 

Oerebral  veins,  ii.  260 

German,  ii.  795 

Oerebral  vessels,  injuries  to,  post- 

lower, vii.  576 

Roman,  ii.  795 

mortem  signs  of,  i.  669 

middle,  vii.  576 

Spanish,  vi.  522 

Oerebration,  unconscious,  i.  648 

superior,  vii.  575 

Ohance,  viii.  185 

Oerebrosides,  ii.  227 

upper,  vii.  575 

Ohancre,  vii.  606,  947 

Oerebro-spinal  axis,  defects  of,  vii. 

Oervical  lymphatic  gricinds,  deep, 
V.  681 ;  vi.  199 

clinical  features  of,  vii.  607 

695 

diphtheroid,  vii.  607 

Oerebro-spinal  fever,  ii.  766 

superficial,  v.  630;  vi.  199 

hard,  vii.  606 

Oerebro-spinal  fluid,  ii.  245 

Oervical  nerve,  superficial,  surface 

herpetiform,  vii.  607 

amount,  ii.  245 

marking  of,  vi.  191 

Hunterian,  vii.  607 

increased,  iv.  777 

Oervical  plezus,cutaneous  branches 

infecting,  vii.  606 

anatomy  of,  ii.  245 

of,  surface  marking  of,  vi.  191 

mixed,  vii.  607 

chemistry  of,  ii.  247 

Oervical  veins,  transverse,  anom- 
alies of,  viii.  204 

of  anus,  i.  897 

escape  of,  in  fracture  of  skull. 

of  auricle,  iii.  674 

iv.  559 

Oervicalis     ascendens     muscle, 

of  cervix  uteri,  viii.  68 

microscopic  appearance,  ii.  248 

anomalies  of.  vi.  60 

of  eyelid,  iv.  117 

pathological  and  clinical  consid- 

Oervioo-brachial  neuralgia,    vi. 

of  hand  and  finger,  iv.  505 

erations,  ii.  248 

246 

of  nipple,  ii.  473 

phvsiology  of,  ii.  246 
reduces  copper  salts,  ii.  247 

Oervix  uteri,  vii.  158;  and  see  Ute- 

of tongue,  vii.  795 

rus 

of  tonsil,  vii.  821 

secretion  of,  iv.  777 

abrasions  of,  viii.  69 

of  urethra,  i.  770 

sources  of,  ii.  246 

absence  of,  viii.  78 

of  vulva,  viii.  161 

Oerebro-spinal  meningitis,  ii.  766 

adeno-carcinoma  of,  viii.  88 

soft,  vii.  607 

bacteriological  diagnosis  of,  viii. 

amputation  of,  viii.  67 

umbilicated,  vii.  607 

400 

atresia  of,  viii.  68 

Ohancroid,  ii.  795,  944 

cold  in  treatment  of,  iii.  195 

atrophy  of,  viii.  64,  78 

buboes  following,  ii.  500 

complications  and  sequels,    ii. 

cancer  of.  viii.  87 

clinical  history,  ii.  796 

775 

treatment,  viii.  89 

complications,  ii.  797 

definition  of,  ii.  766 

chancre  of,  viii.  68 

diagnosis,  ii.  797 

diagnosis  of,  ii.  776 

chancroid  of,  viii.  68 

etiology,  ii.  795 

duration,  ii.  775 

dilatation  of,  viii.  69 

extragenital,  ii.  796 

epidemic,  ii.  766 

discission  of,  viii.  69 

leucorrhrea    accompanying,    v. 

etiologv  of,  ii.  769 
general  remarks,  ii.  768 

divulsion  of.  viii.  69 

494 

glands,  vii.  163 

location,  ii.  796 

history  of,  ii.  769 

hypertrophy  of,  viii.  65 

of  anus,  i.  396 

in  armies,  ii.  576 

lacerations  of,  vi.  810 ;  viii.  70 

of  cervix  uteri,  viii.  68 

morbid  anatomy  of,  ii.  771 

operations  for,  viii.  71 

of  rectum,  i.  896 

pathology  of,  ii.  770 

mucous  membrane,  vii.  163 

of  urethra,  i.  770 

prognosis  and  mortality,  ii.  777 

stenosis  of,  viii.  68 

of  vulva,  viii.  161 

prophylaxis,  ii.  777 

traumatic  afTectious  of,  viii.  69 

treatment,  ii.  797 

symptomatology,  ii.  772 

tuberculous  ulceration  of,  viii. 

Ohange  of  life,  ii.  798 

synonyms  of,  ii.  766 

68 

Ohannel  Islands,  iv.  426 

therapy,  ii.  777 

ulceration  of,  viii.  68 

Oharbon,  i.  363;  viii.  281;  and  see 

Oerebro-spinal  sclerosis,  multi- 

wounds of.  viii.  69 

Anthrax 

ple,  viii.  491 ;  and  see  Multiple  scle- 

Oess-pool, air  of,  i.  158 

Oharcoal,  ii.  800 

rosis 

Cestoda,  ii.  779 

animal,  ii.  800 

Oerebrum,  ii.  138 ;  and  see  Brain 

Cestodaria,  ii.  779 

as  a  deodorant,  iii.  411 

development  of  fissures  of.  ii.  273 

Oetaceum,  vii.  277 

as  an  antidote,  i.  872 

diagnosis  of  lesions  of  cortex,  ii. 

Oetraria,  vi.  1 

purified  animal,  ii.  800 

282 

dried,  vi.  1 

wood,  ii.  801 

influence  of,  on  knee-jerk,  v.  868 

islandica.  vi.  1 

Oharcot*s  disease,  i.  549;  v.  265 

volume  of,  varies  with  inspira- 

Oetraric acid,  vi.  1 

Oharcot-Iieyden  crystals  in  asth- 

tion and  expiration,  ii.  246 

Oetrarin  vi.  1 

ma,  i.  587 :  vii.  482 

varies  with  systole  and  dias- 

Oevadilla, viii.  220 

Oharcot-Marie-Tooth  disease,  vi. 

tole,  ii.  246 

Oevadine,  ii.  690;  iv.  626 

66 

Oereus  grandiflorus,  ii.  538 

Ohalazae,  vi.  448 

Oharleston    Artesian   Wells,  ii. 

ni^ht-blooming.  ii.  583 

Ohalazion,  iv.  119 

801 

OerevisisB  fermentum,  viii.  821 

of  eyelids,  iv.  106 

Oharleston,  S.  0.,  ii.  801 

Oerin,  viii.  294 

Ohalazoderma,  iii.  426 

Oharta,  v.  737 

Oerium,  ii.  778 

Ohalicosis,  v.  594 

potassii  nitratis.  vi.  745 

oxalate,  ii.  778 

Ohalk,  infarct,  iv.  868 

sinapis,  vi.  68 

Oertificate  of  death,  ii.  583 

mercury  with,  v.  750 

Charus,  ii.  647 

Oertifled  milk,  v.  848 

prepared,  ii.  552 
Ohaiot's  method  of  resection  of  su- 

Ohattanooga, Tenn.,  ii.  802 

Oerumen,  i.  626 

Chattolanee  Springs,  ii.  801 

hypersecretion  of,  iii.  614 

perior  maxilla,  vi.  943 

Ohaulmoogra,  ii.  802 

impacted,  iii.  614 

Ohalybeate,  v.  222 

false,  ii.  803 
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Cliaussier's  tube  for  direct  mouth 

insufflation,  iv.  142 
Chautard'B  test  for  acetone,  i.  67 
Chawul-mungrif  ii.  802 
Checkerbetry,  viii.  313 
Cheese,  v.  82d 

adulteration  of,  iv.  180 
analysis  of,  v.  829 
as  a  food  for  soldiers,  v.  803 
hard,  v.  829 

nutritive  value  of,  v.  829 
poisonous,  iv.  189 
soft,  V.  829 
Chego,  ii.  828 
Chegoe,  ii.  828 
Chefrre^  ii.  828 
Cheuitia  glandularis  apostema- 

tosay  ii.  803 
Cheilo  -  gxLatho  -  prosoposchisis, 

vii.  701 
Cheilo-gnathoschisis,  vii.  700 
Cheilo-gnatho-uranoschisiBy  vii. 

700 
Cheiloplaatv,  vi.  901 
CheUoschisis,  vii.  700 
Cheiracantlitis  siamensis,  vi.  210 
Oheiromegaly,    see  Hand,  hyper- 
trophy of 
Oheiropompholyxy  vi.  783 
Ohekan,  ii.  803 
Chelerythrine,  ii.  78,  112,  760;  iv. 

11 
Chelidon^  iii.  732 
Ohelidonic  acid,  ii.  760 
Chelidonine,  ii.  760 
Ohelidoninic  add,  ii.  760 
Ghelidonium,  ii.  760 

majus,  ii.  760 
Gheloid,  v.  802;  and  see  Keloid 
Gheljrtus  eruditus,  i.  436 
Ghemist,  duties  of,  in  cases  of  sus- 
pected poisoning,  vi.  692 
Ohemotaxis,  i.  682;  ii.  762;  iv.  844; 
V.  8 
negative,  i.  682;  ii.  768;  iv.  844; 

V.  8 
positive,  i.  682;  ii.  768:  iv.  844; 
V.  8 
Ohenopodium,  viii.  815 
ambrosioides,  viii.  315 
antbelminticum.  viii.  315 
oil  of,  used  for  round  worm,  i. 
862 
Chequen,  ii.  808 
Cherry,  black,  i.  741 
laurel,  i.  787 

water,  poisoning  by,  iv.  786 
wild,  ii.  803 
Gfhervil,  sweet,  iv.  148 
Ohest,  ii.  804 
alar,  ii.  811 

auscultation  of,  ii.  816 
immediate,  ii.  816 
mediate,  ii.  816 
bulging  of  wall  of,  ii.  814 
cobbler's,  ii,  811 
deformities  of,  ii.  804 
acquired,  ii.  807 
associated    with    paralytic 

affections,  iii  808 
congenital,  ii.  804 
due  to  changes  in  thoracic 
and  abdominal  cavities,  ii. 
811 
due  to  lacing,  ii.  810 
due  to  static  conditions,  ii. 
807 
emphysema  of,  viii.  430 


Ohest,  emphysematous,  ii.  814 
enlargement  of,  ii.  814 
examination  of,  by  X-rays,  ii.  814 
form  of,  ii.  814 
funnel,  ii.  806 
gunshot  wounds  of,  iv.  462 
inspection  of,  ii.  814 
keeled,  ii.  810 
lines  of,  transverse,  ii.  812 

vertical,  ii.  812 
massage  of,  v.  696 
movements  of,  during  respira- 
tion, ii.  814 
normal,  ii.  814 

size  of,  ii.  814 
palpation,  ii.  815 
paralytic,  ii.  811 
percussion,  ii.  815 
immediate,  ii.  816 
mediate,  ii.  816 
phthinoid,  ii.  811 
phthisical,  ii.  811 
physical  examination  of,  ii.  812 
examination  of,  for  life  in- 
surance, V.  511 
pigeon,  ii.  810.  814 
rachitic,  ii.  810,  814 
rftles  in,  ii.  818 
regions  of,  anterior,  ii.  812 
lateral,  ii.  812  . 
posterior,  ii.  812 
relations  of  lung  to,  ii.  812 
retraction  of,  ii.  814 
rudimentary,  ii.  811 
sinking  in  of  wall  of,  ii.  814 
topography  of,  ii.  812 
Chestnut,  ii.  825 

horse,  poisonous  plant,  vi.  702 
Ohewstick,  ii.  826 
Cheyne-Stokes    respiration,    iii. 
579;  vi.  968 
causes  of,  iii.  579 
Chicago,  HI.,  ii.  826 
Chichancanab,  ii.  826 
Chichimequillas,  ii.  826 
Chichipico,  ii.  826 
Chicken,  hsemolymph  glands  of,  iv. 

469 
Chicken  bug,  Mexican,  v.  156 
Chicken  jelly,  how  to  make,  iii. 
464 
panada,  how  to  make,  iii.  454 
Chickenpox.  ii.  826 

diagnosed  from   smallpox,   vii. 
249 
Chick's  Springs,  ii.  827 
Chicory,  ii.  828 
Chicque,  ii.  828 

Chiene's  method  of  brain  localiza- 
tion, ii.  405 
Chigger,  ii.  828 
Chigoe,  ii.  828;  v.  154 
Chin>lain,  iii.  417;  iv.  531 
Childbed  fever,  vi.  793 
Child-birth,  see  Labor 

followed  by  blindness,  ii.  18 
Childhood,  ii.  829 ;  see  also  InfanU 

and  Children 
Child  labor,  injurious  influences  of, 

vi.  821 
Children,  see  also  InfanU 
alimentary  tract  of,  ii.  880 
backward,  v.  150 
bones  in.  ii.  880 
clonic  blepharospasm  of,  ii.  5 
convulsions  in,  iii.  700 
crying,  significance   of,   in,  liL 
884 


Children,  defective,  percentage  of» 
from  consangineous  marriages^ 
iii.  257 

disease  in,  ii.  883 

pericarditis  in,  vi.  562 

development  of.  ii.  832 
mental,  ii.  832 

dosage  for,  iii.  551 

Cowling's  formula,  iii.  551 
Young's  formula,  iii.  551 

emotions  of,  ii.  832 

examination  of  nose  in,  vi.  109 

growth  of,  ii.  832;  iv.  419 

insanity  in,  v.  30 

intellect  of,  ii.  832 

intestinal  disease,  diet  in,  iii.  459 

kidneys  of,  ii.  831 

leprosy  in,  v.  845 

lymphatic  system  of,  ii.  881 

mortality  among,  ii.  884 

from  preparations  of  opium, 

vi.  889 
from   consanguineous  mar- 
riages, iii.  257 

myopia  in,  vi.  84 

myxcedema  in,  vi.  87 

necrosis  of  jaw  in,  v.  254 

nervous  system  of,  ii.  831 

school  life  of,  ii.  838 

senses  of,  ii.  882 

skin  of.  ii.  829 

syphilitic  affections  of  the  ear 
in,  iii.  685 

teeth  of,  ii.  830 

urine  of,  ii.  831 

weak  foot  in,  iv.  204 

weight  of,  iv.  418 

vaginitis  in,  viii.  168 
Chile,  Pharmacopoeia  in,  vi.  682 
Chill,  congestive,  v.  679 
Chillies,  ii.  653 
Chilodon  dentatus,  viii.  546 
Chilopoda,  v.  160 
Chiznaphila,  vi.  638 

corymbosa,  vi.  638 

umbellata,  vi.  688 
Chimaphilin,  vi.  639 
Chimney-sweeps'    cancer  of   ^e 

scrotum,  ii.  682 
Chin,  itching  of,  in  asthma,  i.  584 
China,  Pharmacopoeia  in,  vi.  582 

pride  of,  i.  675 
Chinaberry  tree,  i.  675 
Chinaphtol,  ii.  884 
Chinaseptol,  ii.  834 
Chino,  el,  ii.  884 
Chinoidine,   iii.    88,   92;   and   see 

Cinchona 
Chinoline,  ii.  834 

tartrate,  ii.  884 
Chinoral,  iv.  426 
Chinosol,  ii.  885 

compound  powder  of,  ii.  836 
Chinovic  acid,  iii.  92 
Chinovin.  iii.  92 
Chique,  if.  828 
Chirata,  ii.  885 
Chiratin,  ii.  835 
Chiretta,  ii.  835 
Chirol,  ii.  835 
Chittem  bark,  ii.  706 
Chittenango  Sulphtur  Springs,  ii. 

835 
Chiuchi-coca,  iii.  154 
Chloasma,  ii.  835 

diagnosed  from  erythrasma,  iv. 
10 

uterinum,  ii.  886;  vi.  684 
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Chloral,  ii.  887 

aceto-phenon-oxime,  ii.  888 
alcoholate,  ii.  888 
ammonium,  ii.  838 
camphor,  ii.  838 
cyanliydrate,  ii.  838 
cyanhydrin,  ii.  888 
formamide,   as  a  hypnotic,  iv. 

815 
hydrate,  as  a  germicide,  iv.  332 
as  a  hypnotic,  iv.  875 
butyl,  ii.  529 
croton,  ii.  529 

death  from,  post-mortem  ap- 
pearances, i.  664 
eflPect  of,  on  body  tempera- 
ture, ii.  571 
effect  of,  on  foetus,  vi.  279 
toxicology  of,  ii.  887 
hydrocyanin,  ii.  8iB8 
hypodermatic  use  of,  iv.  821 
urethane,  viii.  11 
CMoralamid,  iii.  1 

as  a  hypnotic,  iv.  815 
Ghloralimid,  iii.  1 
Chloralose,  ii.  838 

as  a  hypnotic,  iv.  818 
Chloraloximes,  ii.  838 
Chlorate,  potassium,  vi.  745 

sodium,  vii.  258 
Chlorates,  influence  of,  upon  haemo- 
globin, iii.  2 
poisoning  by,  iii.  1 
Chlor-ethylidene,  iv.  15 
Chloretone,  i.  821 

as  a  hypnotic,  iv.  818 
Chloriden,  iv.  15 
Chlorides,  iii.  8 
in  urine,  viii.  58 

tests  for,  viii.  58 
mercur-ammonium,  v.  755 
mercuric,  v.  758 
mercurous,  v.  751 
mild,  V.  751 
of  barium,  i.  784 
of  bromine,  ii.  487 
of  gold  and  sodium,  iv.  897 
of  iron,  v.  227 
of  lime.  iii.  6 

as  a  deodorant,  iii.  411 
as  a  disinfectant,  iii.  503 
of  mercury,  v.  751,  753 
of  zinc,  viii.  338 

as  a  deodorant,  iii.  412 
uses  of.  in  medicine,  iii.  3 
Chlorinated  lime,  iii.  6 

soda,  iii.  6 
Chlorine,  iii.  5 

antidotal  value  of,  i.  878 

as  a  deodorant,  iii.  411 

as  a  disinfectant,  i.  688:  iii.  497 

as  a  germicide,  iv.  382 

in  water,  viii.  286 

therapeutic  uses  of,  iii.  5 

water,  iii.  5 

as  an  antidote,  i.  878 
Chlorion  caBrulium,  v.  167,  168 
Chlorobrom,  iii.  6 
Chloro- carbon,  ii.  665 
Chlorocruorin,  an  animal  pigment, 

iii.  225 
Chlorodyne,  i.  861 ;  iii.  6 
composition  of,  i.  361 
Chloroform,  i.  291;  iii.  7;  and  see 
Aii/vsthi'sia 
administration  of,  iii.  9,  13 
as  a  germicide,  iv.  332 
as  an  anodyne,  i.  361 ;  iii.  7 


Chloroform  as  an  anthelmintic,  i. 
862 

clinical  evidence  regarding,  iii.  25 

death  from,  cause  of,  i.  296 
post-mortem  appearances,  i. 
664 

effects  of,  on  foetus,  vi.  279 
on  heart's  action,  i.  297 

fatalities,  analysis  of,  iii.  28 

methyl,  v.  781 

narcosis,  stages  of,  i.  296 

possibility  of  administering  to 
sleeping  person,  without 
awakening,  iii.  9 

to  check  a  chill,  i.  878 

toxicology  of,  iii.  9 

water,  iii.  9 
Chlorol,  iii.  25 
Chloroma,  iii.  25 ;  vii.  87,  907 

of  orbit,  iv.  115 
Chlorophenol  salicylate,  iii.  28 
Chlorophyll,  pigment,  iii.  225 
Chloropsia,  viii.  579 
Chlorosis,  iii.  26 

an  autointoxication  due  to  co- 
pra^mia,  i.  644 

blood  in,  ii.  69;  iii.  26 

definition  of,  iii.  26 

differential  diagnosis  of,  iii.  26 

effect  of  iron  in,  v.  221 

Egyptian,  vi.  220 

pathology  of,  iii.  27 

symptomatology  of,  iii.  26 

treatment  of.  iii.  28 
Chlor-salol,  iii.  28 
Chocolate,  ii.  531 

as  beverage  for  soldiers,  v.  805 

custard,  how  to  make,  iii.  455 
Choke  damp,  i.  155;  ii.  659 
Choked  disc,  ii.  265 

symptom  of  intracranial  tumors, 
ii.  487 
CholsBmia,  i.  646 ;  v.  536 

drowsiness  in,  iii.  560 

due  to  autointoxication,  i.  646 
Cholag^^es,  iii.  28 

effect  of,  on  bile  secretion,  vii.  98 

therapeutic  uses  of,  iii.  32 
Cholangitis,  iv.  292 

differential  diagnosis  of,  v.  535 
Cholecystectomy,  v.  559 
Cholecystenterostomy,  v.  559 
Cholecystitis,  iv.  292 
Cholecystostomy,  v.  558 

ideal,  v.  559 
Choledochotomy,  v.  559 
Cholelithiasis,    differential     diag- 
nosis, V.  535 

surgical  treatment  of,  v.  558 
Cholera,  algid,  viii.  352.  361 
Cholera,  Asiatic,  viii.  352 ;  see  also 
Asiatic  cholem 

among  troops,  ii.  572 

bacteriological  diagnosis  of,  viii. 
399 

due  to  milk.  v.  836 

epidemics  of,  viii.  353 

erythema  in.  iv.  7 

how  to  avoid,  in  camp,  v.  813 

pathology  of,  viii.  303 

period  of  incubation,  viii.  359 

prophylaxis,  viii.  369 

quarantine  in,  vi.  824 

disinfection  of  vessels,   vi. 
825 

serum  therapy  in,  vii.  134 

somatic  conditions,  viii.  359 

spirillum  of,  i.  719:  viii.  863 


Cholera,  Asiatic,  spirillum  of,  bac- 
teriology of,  i.  714 

symptoms,  viii.  861 

synonyms,  viii.  852 

transportability  and  means    by 
which  it  is  transported,  viii.  855 

treatment,  viii.  867 
Cholera,  asphyctic,  viii.  861 
Cholera,  epidemic,   viii.  852;  see 

also  Cholera,  Asiatic 
Cholera  eravis,  viii.  861 
Cholera,  hog,  detection  of,  v.  727 
Cholera  infantum,  iii.  33,  489.  444 

cold  in,  iii.  195 

diagnosis,  iii.  85 

etiology,  iii.  83 

morbid  anatomy,  iii.  84 

pathology,  iii.  414 

prognosis,  iii.  85 

symptoms,  iii.  84 

treatment,  iii.  85,  448 
Cholera  in  new-bom,  vi.  278 
Cholera,  malignant,  viii.  352 
Cholera  morbus,  iii.  439 
Cholera,  summer,  iii.  38 
Choleraic  diarrhcea,  iii.  88;  viii 

860 
Cholerine,   viii.  852,  360:  see  also 

Cholera,  Asiatic 
Cholesteatoma,  iii.  36:  vii.  721 

of  middle  ear.  iii.  629 
Cholesterin,  i.  755:  iii.  37 

a  degeneration,  iii.  395 

crystals  in  faeces,  iv.  128 

deposit,  iii.  397 

in  urine,  viii.  51 

tests  for,  viii.  52 

laminated,  in  gall  stones,  iii.  229 

pure,  in  gall  stones,  iii.  229 

source  of,  in  bile,  iii.  229 
Cholin,  ptomaTn,  vi.  786 
Choline,  iii.  87 

Chondro-adenoma  of  the  conjunc- 
tiva, iv.  109 
Chondro-coracoid  muscle,  vi.  51 
Chondrodendron  tomentosum,  vi. 

508 
Chondrodystrophia,  viii.  424 
Chondro-epitrochlearis   muscle, 

vi.  49 
Chondroglossus  muscle,  vi.  47 
Chondrolipoma,  viii.  480 
Chondroma,  iii.  38:  vii.  907 

definition,  iii.  38 

diagnosis,  iii.  40 

etiolog}',  iii.  40 

mode  of  growth,  iii.  39 

of  hand  and  linger,  iv.  561 

of  kidney,  v.  323 

of  nose,  vi.  140 

of  periosteum,  vi.  569 

osteo-,  iii.  40 

osteoid,  of  periosteum,  vi.  569 

situation,  iii.  89 

structure,  iii.  38 

varieties,  iii.  38 
Chondrosarcoma,  vii.  34.  907 
Chondrus,  vi.  1 

crispu.s,  vi.  1 
Chopart's  inetho<l  of  amputation  of 

foot,  i.  257 
Chorda  dorsalis,  see  Sot*^horii 
Chorda  tympani  nerve,  fold  of  mu- 
cous membrane  enclosing  the,  iii- 
584 
Chorda  venerea,  iii.  40 
Chordae  tendineas,  iv.  569 
Chordee,  iii.  40 
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CliorditiB  nodosa,  v.  416 

tuberosa,  v.  416 
OhordomSy  iii.  41 ;  vii.  907 
Ohorea,  iii.  41 

adult,  iii.  48;  v.  101 

associated  Mrjtli  epilepsy,  iii.  44 
with  insanity,  iii.  48 

chronic  progressive,  v.  101 

complications  of,  iii.  43 

diagnosis,  iii.  46 

effect  of  massage  in^  v.  697 

etiology,  iii.  4tt 

hand  m,  iv.  588 

hereditary,  v.  101 

Huntington's,  v.  101 

hysterical,  iii.  48 

in  pregnancy,  iii.  48 

Insaniens,  v.  100.  104 

of  larynx,  v.  429 

pathology,  iii.  44 

prognosis,  iii.  45 

relation  to  heart  disease,  iii.  48 
to  rheumatism,  iii.  43 

saturnine,  iii.  44 

symptoms,  ill.  41 

treatment,  iii.  46 

varieties,  iii.  41 
Choreic  moTements,  cause  of,  iii. 

276 
OhoriocapillarU,  iii.  68 
Choriocarcinoma,  vii.  595 
Chorio-epithelioxna,  iii.  61 
Chorion,  iii.  47;  vi.  448;  see  also 
Piacenta 

aneemia  of,  iii.  58 

atelectasis  of,  iii.  60 

calcification  of,  iii.  57 

circulatory  changes  in,  iii.  58 

connective-tissue  tumors  of.  iii. 
61 

cysts  of,  iii.  60,  62,  849 

degeneration  in,  amyloid,  iii.  57 
fatty,  iii.  57 
fibrinoid,  iii.  57 
hyaline,  iii.  57 
myxomatous,  iii.  57 

development  of,  iii.  48 

diseases  of,  iii.  52 

relation  to  eclamp.sia,  iii.  62 

endarteritis  of,  iii.  59 

frondosum,  iii.  49 

hemorrhage  of,  iii.  58 

hypersemia  of,  iii.  58 

inflammation  of,  iii.  58 

moles  of,  iii.  60 

myxoma  of,  vi.  88 

parasites  of,  iii.  68 

pathological,  iii.  52 

periarteritis  of,  iii.  59 

pigmentation  of,  iii.  57 

syphilis  of,  iii.  59 

tumors  of.  iii.  60 

villi  of.  iii.  48 
Chorionitia,  iii.  58 

interstitial,  iii.  59 
Chorioretinitia  centralis,  iii.  69 

pigmentosa,  iii.  69 

syphilitica,  iii.  64 
Choroid,  iii.  62 ;  iv.  72 

atrophy  of,  accompanying  reti- 
nitis proliferans,  iii.  69 

benign  tumors  of,  iv.  ill 

blood  supply  of,  iii.  68 

capillary  network  of,  iv.  73 

carcinoma,  metastatic,  of,  iv.  112 

coloboma  of,  iii.  68 

congenital  anomalies  of,  iii.  68 

cystoid  formations  in,  iv.  Ill 
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Ciliary  body. 

Choroid,  detachment  of  the,  iii.  68 

Chromosomes,  functions  of,  iii.  75 

diseases  of,  iii.  62 

Chronic-progressive  bulbar  pal- 

granuloma of,  vi.  Ill 

sy,  vi.  66 

hemorrlmge  of,  iii.  69 

Chrosperma  muscsatoxicum,  poi- 

hyperemia of,  iii.  64 

sonous  plant,  vi.  704 

inflammation    of,    iii.    64;    see 

Chrysanthemum  carneum,  v.  151 

Charoidiiis 

coccineum,  v.  151 

malignant  tumors  of,  iv.  Ill 
non-inflammatory  affections   of 

parthenium,  ii.  795 

roseum,  v.  151 

the,  iii.  68 

Chrysarobin,  iii.  75 

perforating  wounds  of,  iii.  69 

ointment,  iii.  76 

pigment  in,  iii.  68 

triacetate,  iv.  19 

rarefaction  of  the,  iii.  69 

Chrysarobinum,  iii.  75 

rupture  of  the,  iii.  69 ;  iv.  104 

Chrysoidin,  iii.  76 

sarcoma  of,  iv.  Ill 

Chrysophanic  acid,  iii.  76;  vi.  974 

traumatism  of,  iii.  69 

Chrysotozin,  iv.  2 

tuberculosis  of,  iii.  67 

Chucandiro,  iii.  76 

tumoi-s  of  the,  iv.  Ill 

Churrus,  ii.  647 

wounds  of,  iii.  69 

Chyle,  iii.  76 ;  v.  617 

Choroiditis,  iii.  64 

and  lymph  compared,  iii.  76 

areolaris,  iii.  65 

and  serum  compared,  iii.  76 

causes,  iii.  64 

composition  of,  v.  618 

course,  iii.  64 

Chyliform  transudate,  iii.  78 

diffuse,  iii.  65 

Chylocele,  vii.  188 

disseminate,  iii.  65 

Chylopericardium,  iii.  78 

embolic,  iii.  66 

Chylothorax,  iii.  78;  v.  666;  viiL 

guttate,  iii.  65 

418 

hemorrhagic,  iii.  68 

etiology,  viii.  418 

metastatic,  iii.  67 

prognosis,  viii.  414 

myopica  as  cause  of  blindness. 

symptomatology,  viii.  418 

ii.  10 

treatment,  viii.  414 

pathology,  iii.  64 
plastic,  iii.  67 

Chylous  ascites,  iii.  78,  79 

transudate,  iii.  78 

sero-plastic,  iii.  64 

Chyluria,  iii.  81 

superficial  senile,  iii.  69 

Chyme,  iii.  82 

suppurative,  iii.  67 

changes  in,  in  duodenum,  iii.  88 

83'mptoms,  iii.  64 

in  stomach,  iii.  83 

syphilitic,  vii.  620 

effect  on  bile,  iii.  85 

treatment,  iii.  64 

factors  determining  composition 

Chorology,  i.  759 

Chorophilus  feriarum,  gastrula  of. 

of,  iii.  82 

Chymosin,  vi.  892 

iv.  312 

Chytridiales,  iv.  278 

Chriatembine,  iii.  788 

Cibotium,  iii.  86;  iv.  148 

Christmas  rose,  iv.  626 

djambianum,  iii.  86 

Chroatol,  iii.  69 

Cicada,  v.  160 

Chromates  in  milk,  detection  of. 

Cicatrices  on  recniits,  vi.  851 

v.  840 

stenosis  of  larynx  from,  v.  440 

poisoning  by,  iii.  71 

treatment,  v.  442 

Chromatin,  ii.  762 

Cicatricial  contraction,  amputa- 

Chromatolvsis, v.  801 ;  vi.  201 ;  and 
see  Karyciym 

tion  for,  i.  237 

of  hand,  iv.  508 

Chromatophile  granules,  vi.  286 

Cicatrix,  iii.  86 

Chromatophores,  vi.  684 

contractions  of,  iii.  87 

Chromatophoroma,  vii.  37 

degenerative  changes  in,  iii.  87 
inflammations  in,  iii.  87 

Chromatopsia,  viii.  579 

causes,  viii.  579 

structure  of.  iii.  86 

toxic,  viii.  579 

tumors  of,  iii.  87 

varieties,  viii.  579 

Cicatrization,  iv.  413 

Chromatoptometry,  vi.  398 

process  of,  iv.  411 

Chromic  acid,   iii.  70 

Cichoriaoeas,  ii.  622 

as  a  caustic,  ii.  757 

Cichorium,  ii.  828 

as  a  germicide,  iv.  382 

intybus,  ii.  828 

poisoning  by,  iii.  71 

Cicuta,  iii.  238;  vi.  701,702 

Chromidrosis,  iii.  70 

maculata,  vi.  703 

Chromium,  iii.  70 

poisoning  by,  vi.  702 

compounds  of,  uses  of,  iii.  70 

Cicutine,  iii.  289 

poisoning  by,  iii.  72 
poisoning  by.  iii.  70,  72 

Cider,  i.  169 

Cienega,  iii.  87 

trioxide.  iii.  70 

Cienega  de  Mata,  iii.  87 

Chromocytometer  of  Bizzozero,  ii. 

Cigarettes,  effects  of,  vii.  789 

51 

Cigars,  effects  of,  vii.  789 
Cifia,  iii.  271 

Chromogens,  pigments,  iii.  228 

Chromophytosis,  vii.  788;  and  sec 

movements  of,  iii.  855 

Tinea  versicolor 

Ciliary  arteries,  iv.  73 

diagnosed  from  erythrasma,  iv. 

Ciliary  body,  iv.  78 

adenoma  of,  iv.  110 

Chromoplasts,  iii.  72 

benign  tumors  of,  iv.  110 

Chromosomes,  ii.  764:  iii.  72 

cysts  of,  iv.  Ill 
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Clltarj  body. 
Climate. 
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Ciliary  body,  malignant  tumors  of, 
IV.  Ill 

myoma  of,  iv.  110 

sarcoma  of,  iv.  Ill 

tumors  of,  iv.  110 
Ciliary  body  of  brain,  ii.  162 
Ciliary  movement,  ii.  762;  iii.  271 

ciiaracter  of,  iii.  272 
Ciliary  muecle,  iv.  74 

paralysis  of,  iv.  99 
Ciliary  nerves,  iv.  73 
Ciliary  plexus,  iv.  74 
Ciliary  process,  iv.  74 
Ciliary  region,  cuts  and  punctures 

in,  iv.  102 
Ciliary  rin^,  iv.  74 
Ciliated  epithelium,  iii.  855 
Cimecidas,  v.  155 
Cimex  lectularius,  v.  155,  156 
Cimicifu^,  iii.  87 

racemosa,  iii.  87 
Cinchamidine,  iii.  92 
Cinchocerotin,  iii.  92 
Cinchona,  iii.  88 

acids,  iii.  92 

action  and  use  of,  iii.  90 

alkaloids,  iii.  89,  91,  92 

antipcriodic  action  of,  i.  877 

calisaya,  iii.  88 

composition,  iii.  89 

description  of,  iii.  88 

ledgenana,  iii.  88 

official  alkaloids  of,  iii.  89 

officinalis,  iii.  88 

pale,  iii.  92 

red,  iii.  89 

remigia,  iii.  92 

rubra,  iii.  89 

succirubra,  iii.  88,  89 

unofficial  barks,  iii.  92 
Cinchonic  acid,  iii.  92 
Cinchonidine,  iii.  92 

sulphate,  iii.  91 
Cinchonina,  iii.  91 
Cinchonine,  iii.  91 

iodosulphate  of,  v.  210 
Cinchonism^  iii.  91 ;  vi.  827 
Cinchotannic  acid,  iii.  92 
Cincinnati,  iii.  92 
Cincinnati  Artesian  Well,  iii.  93 
Cineol,  iv.  15 
Cinnabar,  v.  756 
Cinnamates,  iii.  93 
Cinnamic  acid,  iii.  93 

aldehyde,  iii.  95 
Cinnamodendron  cortioosum,  ii. 

646 
Cinnamomum,  iii.  93 

camphora,  ii.  622 

cassia,  iii.  98 

saigonicum,  iii.  94 

zeylanicum,  iii.  98 
Cinnamon,  iii.  93 

action  and  uses,  iii.  94 

cassia,  iii.  93 

Ceylon,  iii.  93 

Chinese,  iii.  94 

composition,  iii.  94 

God's,  iii,  94 

oil  of,  iii.  94 

preparation,  iii.  94 

Saigon,  iii.  94 

uses,  iii.  94 

wild,  ii.  646 
Cinnamyl-meta-cresol,  iv.  688 
Circle  of  least  confusion,  i.  591 
Circle  of  Willis,  ii.  251 
Circles  of  difilision,  iv.  85 


Circular  sinus,  anomalies  of,  viii. 

204 
Circulation,  disorders  of  the,  diet 
in,  iii.  460 
due  to  occupations,  vi.  320 
in  cretinism,  iv.  393 
in  diabetes  mellitus,  iii.  429 
in  hysteria,  iv.  833 
in  insanity,  v.  53 
in  myelogenous  leukflDmia.  v.  499 
in  pregnancy,  iv.  340,  346 
in  the  parathyroid  glands,  vi. 
507 
Circulation,  lymphatic,  disturb- 
ances of,  iii.  124 
Circtdation  of  the  blood,  iii.  95 
action  of  aneesthetics  on,  i.  295 
of  autipyrin  on,  i.  3i80 
of  camphor  on,  ii.  696 
of  cocaine  on,  iii.  158 
of  digitalis  on,  ii.  697,  701 
changes  in,  at  birth,  iv.  856 
cessation  of,  at  death,  iii.  376 
comparative  anatomy,  iii.  95 
control  of,  in  amputations,  i.  239 
effect  of  starvation  on,  vii.  442 
of  vaso-motor  nerves  on,  iii. 

115 
of  veno-motor  nerves  on,  iii. 
116 
gradual  failure  of,   a  cause  of 

death,  iii.  377 
in  infancy,  iv.  857 
in  insanity,  v.  53 
mechanics  of,  iii.  96 
pathology  of,  iii.  118 
relation  of  pulmonary  to  sys- 
temic, iii.  103 
time  of,  iii.  102 
velocity  of,  iii.  100 
Circulatory  changes  in  the  chor- 
ion, iii.  53 
Circulatory  organs,  malformations 

of,  vii.  706 
Circumcision,  iii.  124 

indications  for,  iii.  126 
Circumflex  artery,  external,  anom- 
alies of,  i.  585 
internal,  vii.  739 

anomalies  of,  i.  535 
Circumflex  iliac  artery,  anomalies 
of,  i.  534 
superficial,  vii.  736 
Circumflex  iliac  vein,  superficial, 

vii.  736 
Circuminsular  flssure,  ii.  201 
Circumscription,  celian,  ii.  151 
Cirrhosis  hepatis  anthracotica,   v. 
547 
of  liver,  v.  543 

atrophic,  v.  544,  548 
Hanot's,  v.  547 
hypertrophic,  v.  546,  549 
Liennec's,  v.  544,  548 
obstructive  biliary,  v.  546 
pigmentarv,  v.  547 
of  ovary,  vi.  4^3 
Cissampelos  pareira,  vi.  509 
Cistema  ambiens,  ii.  212 
intercruralis,  ii.  212 
magna,  ii.  212,  216 
Cistemas  of  arachnoid,  ii.  216 
Cistus  creticus,  v.  403 
cyprius,  v.  403 

ladaniferus,  v.  403  • 

Citral,  iii.  126 
Citrate  of  iron,  v.  226 

of  iron  and  ammonium,  v.  226 


Citrate  of  iron  and  quinine,  iii.  90; 
V.  226 
soluble,  iii.  90 

of  iron  and  strychrine,  v.  226; 
vii.  543 

of  lithium,  v.  518 

of  magnesium,  v.  673 

of  potassium,  vi.  743 

of  silver,  vii.  216 
Citric  acid,  iii.  126 

germicidal  action  of,  iv.  382 
Citrine  ointment,  v.  755 
Citron,  iii.  127 
Citronella  grass,  iii.  126 

oil,  iii.  126 
CitroneUol,  vi.  1000 
Citrophen,  iii.  127 
Citrullus  colocynthis,  iii.  200 
Citrus,  iii.  127 

acida,  iii.  127 

amara,  iii.  127 

aurantium,  iii.  127;  vi.  398 

bergamia,  i.  747;  iii.  127 

cedra.  iii.  127 

decumana,  iii.  127 

limetta,  iii.  127 

limonum,  iii.  127 

medica,  iii.  127 

nobilis,  iii.  127 

vulgaris,  vi.  898 
Civet,  iii.  127 
Civil  incapacity,  iii.  127 
Civil  state,  bearing  of,  on  insanity, 

V.  30 
Civilization  as  a  cause  of  insanity, 

V.  29 
Cladocoelium  giganteum,  vii.  866 

hepaticum,  vii.  865 
Clams  as  food  for  invalids,  iii.  453 
Clap,  iv.  898 :  and  see  Ganarrhaa 
Claremonde  Chalybeate  Springs, 

iii.  129 
Clarendon  Springs,  iii.  129 
Clark's  Bed  Cross  Mineral  Well, 

iii.  129 
Clark's     Riverside      Mineral 

Springs,  iii.  130 
Clarke's  rule  for  dosage,  iii.  551 
Classification  an  evidence  of  eyo- 

lution,  iv.  20 
Clastothrix,  i.  605 
Claustrum,  lesions  of,  diagnosis,  ii. 

286 
ClavariacesB,  iv.  286 
Claviceps  piirpurea,  iv.  1 
Clavicle,  absence  of,  ii.  806;  iii  ISO 

deformity  of,  ii.  806;  iii.  130 

diseases  of,  iii.  180 

dislocation  of,  iii.  514 

excision  of,  iii.  130 

fracture  of,  iv.  258 

fractured,  by  coughing,  iii.  302 
in  utero,  iii.  130 

neoplasms  of,  iii.  180 

operative  procedures  on,  iii.  130 

surgery  of  the,  iii.  130 

temporary  resection  of,  iii.  130 

traumatisms  of,  iii.  130 
Clavus,  see  Ife^idarhe,  iv.  548 
Claw-hand,  iv.  531 
Cleanliness  in  camp,  essential,  ^ 
812,  813 

prophylactic  against  industrial 
diseases,  vi.  327 
Clear  Creek  Springs,  iii.  181 
Cleavage,  lines  of.  m  skin,  viii.  551 
Cleft  palate,  iii.  131 

acquired,  iii.  184 
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Cleft  palate,  congenital,  iii.  192 

definition  of,  iii.  181 

operation  for,  iii.  184 

pathology,  iii.  181 

training  the  voice  after  closure 
of,  ilT.  186 

treatment  of.  iii.  136 
Clefto,  branchial,  ii.  459:  vi.  200 

facial,  vii.  700 

labio-niaxillary,  vii.  700 

nasal,  vii.  701 

of  jaws,  vii.  700 

of  lips,  vii.  700 

of  palate,  vii.  700 

subumbilical.  vii.  708 
Oleido-oervicalis  muscle,  vi.  49 
Cleido-epitrochlearia  muacle,  vi. 

51 
Cleido-liyoid  muecle,  vi.  45 
Gleido-mastoid  muade,  vi.  44 
Cleido-occipital  maacle,  vi.  44 
Clergyman's     sore     throat,    see 

PharyngitU,  chronic  follicular 
Cleveland,  iii.  136 
Click,  mucous,  vi.  888 
Clifton  Springrs,  iii.  186 
Climacteric,  ii.  798 

and  insanity,  v.  81,  116 
Climate,  iii.  187 ;  see  also  Acclimati- 
zaiion  ;  Altitudes,  high  ;  Health 
resorts 

aerophysical,  iii.  144 

alpine»  i.  202 

and  animals,  iii.  147 

and  disease,  iii.  147 

and  man,  i.  149;  iii.  146 

and  vegetation,  iii.  148 

arctic,  iii.  144 

artificial,  iii.  144 

as  factor  in  insanity,  v.  80 

as  influencing  blindness,  ii.  7 

as  modifying  factor  of   meno- 
pause, ii.  798 

astronomical,  iii.  144 

continental,  iii.  144 

desert,  iii..  144 

difference  between  weather  and, 
iii.  187 

dosage  modified  by,  iii.  551 

effect  of  temperature  on,  i.  149; 
iii.  141 

elements  of,  iii.  141 

factors  of,  iii.  187,  188 

geographical,  iii.  144 

high  altitude,  i.  202 

fain.  iii.  144 

influence  of.  on  blindness,  ii.  7 
on  dysentery,  iii.  567 
on  nutrition,  vi.  177 

in  pulmonary  tuberculosis,  v.  604 

insular,  iii.  144 

island,  iv.  568 

land.  iii.  144 

littoral,  iii.  144 

marine,  Iv.  568 

mountain,  iii.  144 

oceanic,  iii.  144 

of  Aberystwitb,  Wales,  i.  89 

of  Ailcen.  i.  144 

of  Alaccio,  i.  162 

of  Alaska,  viii.  848 

of  Alassio,  i.  164 

of  Algiers,  i.  170 

of  Alicante,  i.  178 

of  Arcachon.  i.  488 

of  Arco.  i.  489 

of  Arizona,  i.  449;  viiL  837 

of  Arosa,  i.  521 


Climate  of  Asheville.  N.  C.  i.  571 
of  Atlantic  City,  i.  600 
of  Augusta,  Ga.,  i.  688 
of  Australia,  i.  640 
of  Azores,  the,  1.  676 
of  Baden>Baden,  viii.  404 
of  Bahamas,  vi.  149 
of  Baltimore,  i.  725 
of  Banff  Hot  Springs,  i.  782 
of  Barbados,  i.  788 
of  Bath.  England,  i.  786 
of  Berck-sur-Mer,  i.  747 
of  Berkshire  Hills,  i.  748 
of  Bermudas,  i.  749 
of  Bethlehem,  N.  H.,  i.  750 
of  Biarritz,  i.  752 
of  Biskra,  i.  760 
of  Black  Forest,  the,  Germany, 

viii.  404 
of  Block  Island,  ii.  15 
of  Boeme,  Tex.,  ii.  118 
of  Bordighera,  ii.  129 
of  Boston,  ii.  181 
of  Boulder.  Col.,  ii.  182;  iii.  218 
of  Bournemouth,  ii.  132 
of  Brownsville,  Tex.,  ii.  498 
of  Brunswick,  Me.,  vi.  488 
of  Burlington,  Vt. .  ii.  517 
of  Cairo.  Egypt,  iii.  727 
of  California.  Southern,  ii.  558 

littoral,  vii.  20 
of  Camden.  S.  C.  ii.  571 
of  Canary  Islands,  ii.  624 
of  Cannes,  ii.  649 
of  Cape  Cod,  vi.  97 
of  Cape  May,  N.  J.,  ii.  652 
of  Cedar  Keys,  ii.  759 
of  Channel  Islands,  iv.426 
of  Charleston,  8.  C,  ii.  801 
of  Chattanooga.  Tenn.,  ii.  802 
of  Chicago,  ii.  826 
of  Cincinnati,  iii.  92 
of  Cleveland,  iii.  186 
of  Colorado,  iii.  218 
of  Colorado  Springs,  iii.  219 
of  Corsica,  i.  162 
of  Costebelle,  iv.  798 
of  Cuba,  iii.  885 
of  Davos,  iii.  858 
of  Denver,  iii.  408 
of  Des  Moines,  iii.  427 
of  Detroit,  iii.  427 
of  Dublin,  N.  H.,  iii.  562 
of  Eastport.  Me.,  iii.  698 
of  Egypt,  iii.  727 
of  Engadine,  Upper,  iii.  825 
of  Florida,  iv.  158 
of  Port  Bayard,  vi.  288 
of  Glenwood  Springs,  iii.  222 
of  Grasse,  iv.  418 
of  Glion,  V.  859 
of  Guernsey,  iv.  426 
of  Halifax,  vi.  801 
of  Hastings,  iv.  589 
of  Hawaii,  iv.  541 
of  Hyftres,  iv.  798 
of  Indianapolis,  iv.  855 
of  Isle  of  Wight,  viii.  219 
of  Jackson  vine,  i  v.  159 ;  v.  240 
of  Jamaica,  v.  241 
of  Jersey,  iv.  426 
of  Jupiter,  Fla.,  iv.  159 
of  Kev  West.  iv.  160 
of  Lakewood,  v.  404 
of  Las  Cruces,  vi.  284 
of  Las  Palmas,  ii.  625 
of  Las  Vegas,  vi.  282 
of  Lausanne,  viii.  284 


Climate  of  Les  Avants,  v.  858 
of  Ley  sin,  Switzerland,  v.  504 
of  Liberty,  N.  Y.,  v.  505 
of  Los  Angeles,  ii.  554 ;  v.  672 
of  Luxor,  iii.  729 
of  Madeira,  v.  670 
of  Manilla,  v.  688 
of  Manitoba  (Winnipeg),  viii.  312 
of  Margate,  England,  vi.  838 
of  Marietta,  Ga.,  v.  693 
of  Martha's  Vineyard,  vi.  99 
of  Melbourne,  viii.  286 
of  Mentone,  v.  745 ;  viii.  494 
of  Meran,  v.  748 
of  Mexico,  V.  787 
,   of  Monaco,  v.  854 
of  Monte  Carlo,  v.  854 
of  Monterey,  Cal.,  v.  855 
of  Montreal,  v.  856 
of  Montreux,  v.  857 
of  Mount  Desert  Island,  vi.  2 
of  Nantucket,  vi.  97 
of  Nassau,  vi.  149 
of  Nervi,  viii.  493 
of  New  Mexico,  vi.  281 
of  New  Orleans,  vi.  284 
of  New  York  City,  vi.  287 
of  Newport.  R.  I.,  vi.  849 
of  Newport  News,  vi.  288 
of  Nice.  vi.  288 
of  Norfolk,  Va.,  vi.  848 
of  Nova  Scotia,  vi.  801 
of  Oiai  Valley,  vi.  847 
of  Old  Point  Comfort,  vi.  847 
]         of  Orotana.  ii.  625 

of  Ospedaletti.  vi.  418 

of  Ottawa,  vi.  430 

of  Palm  Beach,  Fla.,  vi.  458 

of  Pasadena,  v.  572 

of  Pau,  vl  519 

of  Penzance.  England,  vi.  551 

of  Philadelphia,  vi.  609 

of  Philippines,  v.  688 

of  Pinehurst,  N.  C,  vi.  686 

of  Portland,  Me. ,  vi.  787 

of  Portland,  Ore.,  vi.  787 

of  Porto  Rico,  vi.  740 

of  Portsmouth,  N.  H. .  vi.  788 

of  Punta  Rasa,  Fla..  iv.  159 

of  Ramsgate,  England,  vi.  838 

of  Redlands.  Cal.,  vi.  862 

of  Rio  de  Janeiro,  vi.  979 

of  Riverside,   Cal.,  ii.   554;  vi. 

868 
of  Rochester,  vi.  980 
of  Royat-les-bains.  vi.  1001 
of  St.  Augustine,  Fla..  vii.  4 
of  St.  Leonards.  England,  iv.  589 
of  St.  Louis,  vii.  5 
of  St.  Moritz,  iii.  825 
of  St.  Paul,  vii.  6 
of  Salt  Lake  City,  Utah,  vii.  16 
of  San  Antonio,  vii.  18 
of  San  Diego,  ii.  554;  vii.  20 
of  San  Francisco,  vii.  24 
of  San  Juan,  Porto  Rico,  vi.  741 
of  San  Remo,  vii.  25 
of  Santa  Barbara,  ii.  554 ;  vii.  27 
of  Santa  Catalina,  vii.  28 
of  Santa  Fe,  vi.  282 
of  Scilly  Islands,  vi.  551 
of  Silver  City,  vi.  283 
of  Southern  California,  ii.  553 
of  Southern  Pines,  vi.  686 
of  Summerville,  i.  684:  vii.  564 
of  Tampa,  Fla.,  iv.  159;  vii.  636 
of  Taras-Schuls,  vii.  689 
ofTexas,vii.  729 
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Compound  cathartic  pills. 

Climate  of  The  Adirondacks,  1.  126 

Cloudy  Bwelline  of  placenta,  iii. 

Cocaine  habit,  i.  290;  iii.  162:  v.  85 

of  The  Alps,  i.  202 

56 

hypodermatic  use  of,  iv.  820 

of  The  Riviera,  vi.  979 

Clove  hitch,  iii.  510 

poisoning  by.  i.  289;  iii.  ICO 

of  Thomasville,  vii.  743 

Clover,  red,  iii.  149 

practical  uses  of.  iii.  158 

of  Toronto,  vii.  827 

sweet,  iii.  149 

purity  of,  tests  for,  iii.  156 

of  Upper  Engadine,  iii.  825 

Cloverdale    Lithia   Springs,  iii. 

CocainUm,  i.  290;  iu.  162;  v.  85 

of  Ventnor,  viii.  219 

149 

Cocainization,  spinal,  vii.  291 

of  Vevey,  Switzerland,  viii.  238 

Clover-Hewett  gas  and  ether  in- 

Cocci, see  Bacteria 

of  Vicksburg,  viii.  236 

haler,  iii.  17 

Cocci  (cochineal),  iii.  164 

of  Victoria,  viii.  236 

Clover's  ether  inhaler,  iii.  16 

Coccidia,  viii.  587 

of  Virginia  Beach,  vi.  349 

inhaler,  iii.  15,  18 

Coccidioides  immitis.  viii.  589 

of  Washington,  iii.  145 ;  viii.  274 

Cloves,  iii.  149 

pyogenes,  viii.  589 

of  Wiesen,  iii.  353 

oil  of,  iii.  150 

Coccidium  bigeminum,  viii.  589 

of  Winnipeg,  viii.  312 

Clubbed  fingers,  iv.  498 

oviforme,  viii.  588 

of  York  Beach,  vi.  739 

Club  foot,  iv.  216;  and  see  Talipes 

perforans,  viii.  539 

of  Yuma,  viii.  337 

Club  hand,  iv.  496 
Coagulability  of  blood,  conditions 

Coccius,  ophthalmoscope  of,  vi.  881 

physiological,  iii.  144 

Cocculus  indicus,  vi.  683 

plain,  iii.  144 

affecting,  i.  325;  iii.  151 

toxicologicAl,  iii.  162 
Coccus,  i.  680;  iii.  164 

relative  to  tuberculosis,  iii.  268 ; 

Coagulation,  iii.  150 

iv.  566 

by  ferments,  iii.  150 

cacti,  iii.  164 

solar,  iii.  144 

by  heat.  iii.  150 

ilecis,  iii.  164 

special,  adapted  to  treatment  of 

of  blood,  iii.  150 

single,  i.  680 

special  diseases,  iv.  565 

function  of  platelets  in,  ii. 

Coccygeus  muscle,  anomalies  of. 

suitable  for  various  diseases,  iv. 

33 

vi.  62 

565 
temperate,  iii.  144 

time  of,  in  certain  diseases, 
ii.  62 

Coccygodvnia,  iii.  168;  vi.  247 
Coccvx,  vi.  536 

development  of,  vi.  542 

topographical,  iii.  144 

of  milk,  iii.  151 

tropical,  iii.  144 
valley,  iii.  144 

of  muscle,  iii.  152 

dislocation  of,  iii.  528 

Coa^rulation  necrosis,  vi.  208 

intercellular,  vi.  208 

removal  of,  iii.  168 

Olimatic  treatment  of  special  dis- 

Cochin China  diarrhoea,  vL  208 

eases,  iii.  565 

intracellular,  vi.  208 

Cochineal,  iii.  164 

Climatology,  applied,  iii.  146 

Coagulometer,  Wright's,  ii.  62 
Coal  dust,  effect  of    inlialing,  vi. 

Cochlea,  i.  620 

classifications  of,  iii.  144 

cupola  of,  i.  622 

comparative,  iii.  144 

324 

membranous,  i.  621,  623 

Climatotherapy,  iii.  147, 565;  v.  78 

Coal  gas,  ii.  668 

Cochlear  nerve,  i.  631 

Climax  SpringB,  iii.  148 

action  of,  on  the  economy,  ii.  664 

ramus,  i.  633 

Clinodactyly,  iv.  496 

composition  of,  ii.  668 

Cochlearia  Armoracia,  iv.  787 

Clitocybe,  iv.  284 

poisoning  by,  ii.  664 
Coal-tar  colors,   detection  of,  in 

CociUana,  iii.  164 

cyathiformis,  iv.  284 

Cock's  operation  of  perineal  sec- 

fragrans, iv.  284 

milk,  V.  840 

tion,  viii.  24 

illudens,  iv.  284 

Coat,  military,  v.  794 

Cockle,  vi.  701 

laccata,  iv.  284 

Cobra  bite,  symptoms  of,  vi.  712 

corn,  vi.  701 

ClitopiluB,  iv.  284 

Coca,  iii.  152 

cow,  vi.  701 

orcella.  iv.  284 

action,  iii.  154 

Cocoa,  adulteration  of,  iv.  180 

prunulus,  iv.  284 

Bolivian,  iii.  158 

butter,  ii.  531 

ClitoriB,  anatomy  of,  vi.  568;  vii. 

Chiuchi-,  iii.  154 

Cocoanut,  oil  of,  iii.  164 

171 

composition,  iii.  154 

Cocos  nucifera,  iii.  164 

hypertrophy  of,  viii.  162 

cultivation,  iii.  158 

Codeina,  iii.  164 

ClivuB,  tumor  of,  iii.  41 

definition,  iii.  152 

Codeine,  iii.  164;  vi.  885 

Cloaca,  persistence  of,  vii.  704 

description,  iii.  154 

as  a  hypnotic,  iv.  815 

Cloacae,  vi.  420 

history,  iii.  153 

as  an  expectorant,  iv.  52 

CloBetB  responsible   for  spread  of 

Huanuco,  iii.  158 

hypodermatic  use  of.  iv.  820 

cholera,  viii.  357 

mania,  iii.  154 

Cod-liver  oil,  iii.  165;  vii.  808 

various  kinds  of,  iv.  762 

origin,  iii.  153 

action,  iii.  165 

CloBure  of  the  jawB,  v.  258 

paralysis,  iii.  154 

administration,  iii.  166 

permanent,  v.  259 

Peruvian,  iii.  153 

composition,  iii.  165 

spasmodic,  v.  258 

plant,  iii.  153 

uses.  iii.  165 

Clot,  active,  in  aneurism,  i.  322 

production,  iii.  153 
Truxillo,  iii.  153 

Coefficient,  respiratory,  vi.  947 

passive,  in  aneurism,  i.  822 

Coelenterata,  respiration  in,  vi.  944 

Clothings   a    means   of   spreading 

varieties,  iii.  153,  154 

CoBliac  axis,  i.  582 

cholera,  viii.  357 

Yuugaa,  iii.  153 

aneurism  of,  i.  826 

as  a  means  of  infection,  iii.  504 

Cocaine,  iii.  155 

Coeliac  ganglia,  vii.  578 

containing  arsenic,  poisoning  by, 

Vlll.  o40 

action  of,  on  the  organism,  iii. 

Cceliac  plexus,  vii.  578 

158 

Coelio-hysterectomy,  ii.  544;  and 

disinfection  of,  iii.  497 

anajsthesia,  iii.  158 

see  Ccfsarean  section 

hygienic,  prophylactic  in  rhini- 
tis, vi.  Ill 

first  introduction  of,  iii.  162 

technique  of,  iv.  825 

spinal,  i.  289 :  vii.  291 

Coeliolymph,  ii.  245 

for  infants,  iv.  860 

contraindications  to.  v.  389 

Coelom,  comparative    development 

for  soldiers,  v.  792 

as  anodyne,  i.  862 

of  the,  iii.  166 

in  pregnancy,  iv.  344 

as  digestAnt.  iii.  471 

human,  development  of  the,  iii. 

proper,   prophylactic  in  indus- 

as local  anaesthetic,  i.  286;  iii. 

171 

trial  diseases,  vi.  327 

158 

in  young  human  ova,  iii.  178 

soiled  with  earth,  blood  stains 

as  mydriatic,  vi.  71 

obliteration  of  the  extra-embry- 

on, ii.  80 

chemical  constitution,  iii.  156 

onic,  iii.  187 

to  render  waterproof,  v.  798 

compared  with  eucaine,  viii.  439 

Coenog^nimus  heterophyes,  vii 

Cloudy  swelling,  iii.  394 

dose,  iii.  102 

870 

of  muscle,  vi.  28 

effect  on  body  temperature,  ii. 

Coffea  arabica,  ii.  545 ;  iii.  190 

of  neurones,  vi.  262 

571 

liberica,  iii.  191 
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Coflbe,  iii.  190 

action  aud  use  of,  iii.  190 
adulteration  of,  iii.  190;  iv.  160 
amount  allowed  as  rations  for 

soldiers,  v.  799 
as  beverage  for  soldiers,  v.  805 
composition,  iii.  190 
headacbe  from  use  of,  iv.  548 
Soudan,  see  Kola  nuts 
Oohnheizn's  areas,  vi.  18 
CohoBh,  black,  iii.  87 

blue.  iii.  191 
Ooin-catcher,  vii.  470 
Cola  acuminata,  v.  875 
nut,  see  Kola  nut 
vera.  v.  876 
Oolchiceine,  iii.  192 
Colohioe&e,  iii.  192 
tannate  of,  iii.  192 
to  separate  from  organic  matter, 
iii.  198 
Ck>lchicum,  iii.  191 
action,  iii.  192 
administration,  iii.  192 
autumnale,  iii.  191 
composition,  iii.  192 
corm,  iii.  191 
description,  iii.  191 
poisoning  by,  iii.  192 
seeds,  iii.  192 
uses,  iii.  192 
Cold  as  an  aid  in  the  Judgment  of 
direction,  iii.  498 
as  a  haemostatic,  iv.  478,  686 
as  a  therapeutic  agent  in  ear  dis- 
ease, iii.  651 
death  from  exposure  to,  among 

troops,  il  618 
effects  of,  ii.  618 

on  cow's  milk,  v.  822 
on  red  blood  corpuscles,  11. 
25 
exposure  to,  death  from,  i.  674; 

ii.  618 
in  the  head.  vi.  109 
methods  of  applying,  iii.  198 
sensation  of,  vii.  219 
therapeutics  of,  iii.  198 
Cold  cream,  vi.  1000 
Cold  Sxaphur  Spring,  iii.  193 
Colectomjr,  iii.  206 
Coleman^le  Kineral  Springe, 

iii.  196 
Coleoptera,  v.  165 
Colic,  gastric,  vi.  248 

hepatic,  differentiated  from  in- 
testinal, iii.  197 
intestinal,  iii.  196 
diagnosis,  iii.  197 
etioloey,  iii.  196 
pathology,  iii.  197 
prognosis,  iii.  197 
symptoms,  iii.  196 
treatment,  iii.  197 
lead,  V.  478 
painter's,  v.  474 
renal,  differentiated  from  intes- 
tinal, iii.  197 
spermatic,  vii.  192 
Colic  root,  i.  170 
Colica  pictonum,  v.  478 
Colitis,  membranous,  iii.  198 

mucous,  iii.  198 
Collarffol,  vii.  216 
Collaterals,  ii.  882 
Colles'  fascia,  iv.  828;  vi.  564 
fracture,  iv.  262 
law,  vii.  680 
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Climate. 

Compound  eatliartlc  pills. 

CoUidin,  ptomain,  vi.  788 

Colored  sweat,  see  Chromidrosis 

Collins'  dynamometer,  iii.  565 

Color-hearing,  iii.  608 

Collis'  operation  for  harelip,  iv.  588 

Color-index,  ii.  61 

Collodion,  iii.  298 

Coloring  matter,  sec  Pigment 

blistering,  ii.  652;  iii.  298 
cantharidal,  ii.  652;  iii.  298 

animal,  iii.  228 

chemical  and  physical  prop- 
erties of.  iii.  224 

flexible,  iii.  298 

styptic,  iii.  298 
CoUodium,  iii.  298 

classification,  iii.  228 

distribution,  iii.  223 

cantharidatum,  iii.  298 

containing  arsenic,  poisoning  by. 

flexile,  iii.  298 

viii.  846 

stypticum,  iii.  298 
Colloid,  iii.  199 ;  iv.  877.  879 

in  milk,  detection  of,  v.  840 

Color-perception,  iii.  208 

degeneration,  iii.  895 

acuteness  of,   measurement  of. 

of  the  skin,  iii.  200 

vi.  893 

milium,  iii.  200 

limitations  of.  iii.  208 

true,  iii.  199 

normal,  iii.  208 

Colloidal  sUver,  vii.  216 

subnormal,  iii.  209.  212 

Collonema,  vi.  87 

railway  aud  marine  exami- 

CoUoxylin, iii.  298 

nation,  iii.  212 

Coloboma,  iii.  68 

tests  for,  iii.  210 

bridge,  v.  217 

Color-sense,  examination  of,  iii.  216 

extrapapillary,  ii.  64 
macular,  iii.  64 

tests  for,  iii.  210 

Colostomy,  iii.  205 

of  the  choroid,  iii.  63 

iliac,  iii.  205 

of  the  eyelids,  iv.  123 

indications  for,  iii.  205 

of  the  iris,  v.  217 

lumbar,  iii.  206 

pseudo-,  V.  217 

Colostrum,  ii.  467;  v.  828 

Colocvnth,  iii.  200 

administration,  iii.  201 

Colotomy,  iii.  205 

Colpocystotomy,  i.  769 

as  a  laxative,  v.  470 

Colporrhaphy,  viii.  159 

as  a  purgative,  vi.  812 

Coltsfoot,  iii.  225 

composition,  iii.  201 

ColtstaU,  iv.  158 

description,  iii.  200 
Mogador,  iii.  200 

Columbian  spirit,  v.  781 

Columbia  Springs,  iii.  225 

Spanish,  iii.  200 
Turkish,  iii.  200 

Columbic  acid,  iii.  226 

Columbin,  iii.  226 

Colocsrnthidin,  iii.  201 

Columbo,  iii.  226 

Colocynthin,  iii.  200.  201 

Columnse  cameas,  iv.  570 
Columnar  epithelium,  iii.  854 

Colon,  anatomy  of,  i.  14,  184 

ascending,  i.  184 

Coma  carcinomatosum.  auto -intoxi- 

measurements of,  viii.  289 

cation,  i.  644 

bacillus,  i.  702,  709;  and  see  Ba- 

diabetic,   treatment   of    threat- 

cillus colt  communis 

ened,  iii.  482 

cancer  of,  i.  88;  iii.  204 

ComanJiUa,  iii.  226      ' 

descending,  i.  184 

Combustion,  spontaneous,  ii.  522 

impaction,  iii.  204 

Comedo,  iii.  226 

intussusception,  iii.  203 

diagnosed  from  milium,  v.  818 

invagination,  iii.  208 

of  eyelids,  iv.  118 

operations  upon,  iii.  205 

Comenic  acid,  vi.  885 

resection  of.  iii.  206 

tests  for,  vi.  891 

sigmoid,  i.  184 

Comes  nervi  phrenici  artery,  vii. 

sinuses  of.  iii.  202 

750 

stenosis  of.  iii.  202 

Comfrey,  iii.  227 

surgery  of,  iii.  201 

Comma  bacillus,  viii.  868 

transverse,  i.  184 

Commifera,  vi.  85 

tumors  of,  i.  88 ;  iii.  204 

myrrha,  vi.  85 

ulceration  of,  iii.  201 

opobalsamum,  vi.  85 

volvulus,  iii.  204 

Comminuted  fractures,  iv.  248 
Commissures  of  brain,  li.  140 

wounds  of.  iii.  201 

Colonial  Springs,  iii.  207 

of  fornix,  ii.  180 

Colophony,  vii.  918 

Commitment   of  the,  insane   by 

Colopoda  cucuUus,  viii.  548 

civil  process,  v.  75 

Color  produced  by  poisons,  i.  660 

Commonwealth  Uineral  Springs, 

sensation  of.  viii.  244 

iii.  228 

Colorado,  iii.  218 

Commotio  retinas,  iv.  99 

requirements  for  medical  prac- 

Communicability of  infectious  dis- 

tice in.  iv.  48 

eases,  iv.  871 

Color-blindness,  acquired,  viii.  245 

Compensation    in   valvular  heart 

an  advantage  in  certain  occupa- 

disease, ii.  822;  iv.  608 

tions,  iii.  210 

Complement,  viii.  471 

deviation  of  the,  viii.  478 

complete,  viii.  245 

normal,  viii.  245 

Complexus  muscle,  anomalies  of, 

red-green,  viii.  245 

vi.  60 

test  for.  iii.  212 

Composites,  iii.  228 

yellow-blue,  viii.  245 

Compound  cathartic   pills  as  a 

Colored  papers  containing  arsenic, 

purgative,  vi.  818 

poisoning  by,  viii.  848 

composition  of,  iii.  201 
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Compound  decoetlon* 
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Cord)  spemuitlc. 

Compound  decoction  of  mezcreon, 

Concretions,  cutaneous,  iii.  280 

Conium,  iii.  288 

V.  790 

indigo,  iii.  2»5 

action,  iii.  289 

of  sarsaparilla,  vii.  41 

in  gout,  iii.  230 

composition,  iii.  289 

Compound  dlBlocations,  iii.  506 

intestinal,  iii.  281 

fruit,  iii.  238 

Compound  efTerveBcing  powder, 

in  the  lachrymal  gland,  v.  895 

maculatum,  iii.  238 

vi.  744 

phosphatic,  iii.  285 

poisoning  by,  viii.  477 

Compound  extract  of  colocynth,  Iii. 

preputial,  iii.  231 

seed,  iii.  238 

201 

prostatic,  iii.  281 

uses,  iii.  239 

of  sarsaparilla.  v.  790 

salivary,  iii.  282 

Conjugate  points,  iv.  85 

Compound  fluid  extract  of  sarsa- 

skin, iii.  280 

Conjugate  sulphates,  in  urine,  de- 

parilla, vii.  41 

vesicular,  vii.  191 

termination  of,  viii.  54 

Compound  fractures,  iv.  248,  251 

Condensation  of  sound  waves,  1. 

Conjunctiva,  iv.  64 

treatment,  iv.  256 

611 

affections  of  the.  iii.  240 

Compound  infusion  of  gentian,  iv. 

Condensed  milk,  iv.  866:  v.  829 

argyria  of,  iii.  251 

828 

Condiments,    amount   allowed    to 

benign  tumors  of,  iv.  108 

of  senna,  v.  692;  vii.  117 

troops  as  rations,  v.  799 

bums  of,  iv.  99 

Compound  liniment  of  mustard. 

Conductivity  of  muscle,  effect  of 

catarrh  of,  iii.  246 

vi.  69 

voltaic  current  upon,  iii.  772 

caustic  substances  in,  iii.  250 

Compound  liquorice  mixture,  v. 

of  nerve,  effect  of  constant  cur- 

chondro-adenoraa of,  iv.  109 

518;  vi.  387 

rent  upon,  iii.  769 
Condurangin,  ii.  236 

corneal,  iv.  71 

Compound  pills,  cathartic,  iii.  201 

dermoid  tumors  of,  iv.  108 

of  antimony,  i.  375 

Condurango,  iii.  236 

eczema  of,  iii.  246 

of  rhubarb,  vi.  974 

Condyles  of  humerus,  iii.  782 

epitheliomata  of,  iv.  109 

Compound  powder,  effervescing, 

Condyloma,  iii.  237 

foreign  bodies  in,  iii.  250 

vi.  744 

acuminatum,  iii.  237 

fornix  of,  iv.  65 

of  chinosol,  ii.  885 

of  external  auditory  canal,  iii. 

granuloma  of,  iv.  108 

of  liquorice,  v.  518;  vi.  887 

676 

hjrpenBmia  of,  iii.  240 
inflammation  of,  see  Conjuncti- 

as a  laxative,  v.  470 

of  glans  penis,  iii.  237 

of  morphine,  v.  864 

of  prepuce,  iii.  287 

vitis 

of  rhubarb,  vi.  974 

of  urethra,  i.  770 

injuries  of,  iv.  99 

as  a  laxative,  v.  470 

of  vulva,  viii.  168 

lipoma  of,  iv.  108 

Compound   solution    of   thymol. 

pointed,  iii.  287 

lymphangiectasia  of,  iv.  109 

vii.  765 

syphilitic,  diagnosed  from  ver- 

malignant tumors  of  the.  iv.  109 

Compound  spirit  of  ether,  iv.  18 

ruca  acuminata,  viii.  222 

medication  of  the,  v.  788 

of  juniper,  v.  299 

treatment,  iii.  288 

melanocancroids  of,  iv.  109 

of  orange  peel,  vi.  898 

Cone,  ether,  iii.  15 

osteoma  of,  iv.  109 

Compound  syrup  of  squill,  vii.  484 

family,  the,  iii.  288 

papilloma  of,  iv.  108 

Compoimd  tincture  of  benzoin,  i. 

Cones  of  the  retina,  iv.  78 

pemphigus  of.  vi.  546 

746 

Conessi,  iv.  732 

Pinguecula,  iii.  247 

of  cardamom,  ii.  687 

Conessine,  iv.  732 

polypus  of,  iv.  108 

of  catechu,  ii.  789 

Confection,  v.  785 

pterygium  of,  iii.  247 

of  cinchona,  iii.  89 

of  cassia  fistula,  ii.  708 

sarcoma  of,  iv.  109 

of  gentian,  iv.  328 
of  lavender,  v.  468 

of  rose,  iv.  738;  vi.  1000 

serous  cvsts  of,  iv.  108 
syphilitic  affections  of.  vii.  619 

of  senna,  vii.  117:  v.  470 

Compress,  water,  iv.  790 

Confinement,  see  Lab&r 

telangiectatic  tumors  of,  iv.  106 

Compressed  air,  apparatus  for,  i. 

Confusion  as  a  symptom  of  insan- 

trachoma of,  iii.  244 

131 

ity,  V.  45 

traumatic  lesions  of,  iii.  250 

illness  from,  ii.  547 

in  dementia  precox,  v.  104 

tumors  of.  iv.  108 

Compression,  in  disease  of  joints. 

senile,  v.  118;  and  see  Insanity, 

wounds  of,  iv.  99 

V.  277 

senile 

Conjunctivitis,  iii.  240 

in  disease  of  knee-joint,  v.  286 

Congelation  among  troops,  ii.  618 

catarrhal,  iii.  240 

of  arteries,  i.  289 

Congestion,  v.  551 

causeci  by  atropinism,  iii.  250 

of  brain,  ii.  420 

active,  iii.  120 

by  jcquirity,  iii.  245 

Compressor  hemisphericum  bul- 

arterial,  iii.  120 

croupous,  iii.  243 

bi  muscle,  vi.  62 

cerebral,  ii.  366 

diphtheritic,  iii.  248 

Compressor      narium      muscle. 

passive,  ii.  368 

as  cause  of  blindness,  ii.  10 

anomalies  of,  vi.  43 

venous,  ii.  368 

follicular,  iii.  244 

Compressor  venas  dorsalis  penis 

of  kidneys,  v.  321 

etiology  of,  iii.  240 

muscle,  vi.  62 

of  liver,  v.  551 

gonorrhoeal,  iii.  241 

Compressors  of  upi>er  lip  for  con- 

of lungs,  V.  591 

as  cause  of  blindneas,  ii.  12 

trolling  hemorrhage  in  operations 

active,  v.  591 

granular,  iii.  244 

for  harelip,  iv.  586 

hypostatic,  v.  591 

lymphatica.  iii.  246 

Compsomyia  macellaria,   v.  158, 

mechanical,  v.  591 

membranous,  iii.  243 

154 

of  CBsophagus,  passive,  vi.  838 

phlyctenular,  iii.  246 

Comptonia  peregenia,  iv.  148 

of  omentum,  passive,  vi.  858 

purulent,  iii.  241 

Conca,  iii.  228 

of  ovary,  vi.  433 

scrofulous,  iii.  246 

Concave  glasses,  use  of,  in  myopia. 

of  pituitary  gland,  vi.  640 
of  spinal  cord,  vii.  837 

trachomatous,  iii.  244 

vi.  83 

vernal,  iii.  246 

Concentrated  food  as  army  ration. 

passive,  iii.  121 

Connecticut,  food  adulteration  in, 

v.  803 

venous,  iii.  121 

iv.  173 

Concentration,  lack  of,  in  insanity. 

Congestive  chill,  v.  679 

history  of  yellow  fever  in,  viii. 

V.  55 

Coneo  sickness,  vii.  242 
Conhydrine,  iii.  239 

587 

Conceptions,  imi>erative,  v.  48, 181 

requirements  for  medical  prac- 

in insanity,  v.  48 

Conicine,  iii.  239 

tice  in,  iv.  48 

Concretions,  iii.  228;  see  also  Cal- 

Conidia, iv.  276 

Connective  tissue,  iii.  251 

culi 

Coniferao,  iii.  238 

elastic,  iii.  253 

amyloid,  iii.  228 

poisonous  plants  of,  vi.  695 

embryonic,  iii.  251 

biliary,  iii.  228 

Conune,  iii.  239 

flbro-elastic,  iii.  258 

640 
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Compoond  decoction. 
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Ooxmective  tiBBue,  tibrous,  iii.  258 
hyaline  de^eueratiou  of,  I  v.  772 
mucous,  in.  258 
parasites  iu,  vi.  501 
regeDeration  of,  vi.  888 
reticular,  iii.  254 
ConorhinuB  gerstaeckeri.  v.  162 
protractus,  v,  162 
sanguisugus,  v.  161 
variegatus,  v.  162 
Coxuang^nity,  iii.  255 

a  cause  of  deaf  mutism,  iii.  864 
collateral,  iii.  255 
degrees  of,  iii.  255 
direct,  iii.  255 
effect  on  offspring,  iii.  256 
lineal,  iii.  255 

predisposing  cause  of  cretinism, 
iv.  892 
CoxiBcioiiBneBB,  definition  of,  v.  50 
disturbances  of,  v.  50 
disorders  of,  iii.  259 
physical  basis  of,  v.  50 
relation  of,  to  insanity,  iii.  260 
states  of,  iii.  260 
ConBent  of  patient   to  operation, 

viii.  518 
ConBomm^,  how  to  make,  ill.  454 
OoxiBonantB,  articulation  of,  v.  455 
ConBtant  current,  effect  upon  irri- 
tability and  conductivity  of  nerves, 
iii.  767,  769 
ConBtipation,  iii.  262 
causes,  iii.  262 
diarrhoea  masking,  iii.  440 
effects,  iii.  268 
headache  in,  iv.  547 
in  appendicitis,  i.  423 
in  pregnancy,  iv.  846 
symptoms,  iii.  262 
treatment,  iii.  268 
ConBtitutional  diaeaaea  as  causes 

of  insanity,  v.  88 
Conatrictor  iathmi  £auoium  mua- 

cle,  viii.  107 
Conatrictor   pharyngia    inferior 

muBcle,  anomalies  of,  vi.  47 
Conatrictor    pharyngia    mediua 

maade,  anomalies  of.  vi.  47 
Conatrictor  pharyngia   auperior 

muade,  anomalies  of,  vi.  47 
Conaultation^  physician  responsible 

for  not  invitmg,  v.  688 
Conaiunption,    iii.    264;    sec   also 
Phthisin  and  TnhercuUms 
buffers',  v.  594 

cause  of,  how  developed,  iii.  264 

climatic  conditions  counteracting 

the  development  of,  iii.  26i5 

relations  of,  iii.  268 

effect  of  atmospheric  change  on, 

i.  150 
etiology,  iii.  264 
miners ,  vii.  214 
Conaumptivea,      Colorado     as    a 
health  resort  for,  iii.  222 
Engadine  suitable  climate  for, 
iii.  836 
Conaumptive^a  weed,  viii.  888 
Contact,  effect   of,  on  differentia- 
tion, iii.  468 
Contagium  animatnm,  i.  677 
Continued  malarial  fever,  v.  677 
Continuity,  iv.  649;  see  also  Uered- 

ity 

Contract    between    physician  and 
patient,  iv.  140 
implied,  iv.  140 

Vol.  viii. -41 


Contract,  capacity  to  make,  iii.  128 

with  the  insane,  v.  76 
Contractile   aubatance,  structure 

of.  iii.  269 
Contractility^  iii.  268 
Contraction,  iii.  268 

character  of,  iii.  271 

muscular,  character  of,  iii.  272 

produced  by  cicatrices,  iii.  87 
Contracturea,  habit,  iv.  528 

occupation,  iv.  528 
Contre-coup,  fracture  of  skull  by, 

iv.  556,  558 
Contributory  negligence,  v.  688 
Contuaiona,  iii.  278 

diagnosis  of,  iii.  278 

difference  between  ante-mortem 
and  post-mortem,  iii.  278 

extravasations  following,  iii.  278 

of  arm  and  forearm,  i.  457 

of  joints.  V.  292 

of  mamma,  ii.  478 

symptoms  and  course  of,  iii.  278 

treatment  of,  iii.  278 
ConuB  arterioauB,  iv.  569 
Convaleaoenoe  from  acute  diseases, 

climate  suitable  for,  iv.  565 
Convallamaretin,  v.  518 
Convallamarin,  v.  518 
Convallaretin,  v.  518 
Convallaria,  v.  518 

majalis,  v.  518 

diuretic  action  of,  iii.  545 

poisonous  plant,  vi.  705 
Convallarin,  v.  518 
Convoluted  tubulea,  v.  810 

function  of,  vii.  99 
Convolutiona   of  brain,    nutrient 

arterioles  of,  ii.  254 
Convolvulaoese,  iii.  275 
Convolvulin,  v.  241 ;  vii.  44 
ConvolvuluB  acammonia,  vii.  44 
Convulaiona,    iii.     275;    see    also 
EcUimjma 

classification,  iii.  275 

diagnosis,  iii.  276 

epileptiform,  as  symptpm  of  in- 
tracranial tumor,  ii.  487 

essential,  iii.  275 

etiology,  iii.  275 

exciting  causes,  iii.  278 

idiopathic,  iii.  275 

in  children,  iii.  700 

physio-pathology,  iii.  276 

predisposing  causes,  iii.  275 

prognosis,  iii.  277 

relation  to  other  hyperkineses, 
iii.  275 

symptomatic,  iii.  275 

symptoms,  iii.  276 

treatment,  iii.  277 
Convulaivea,  poisons,  vi.  691 
Cooking  Boda,  vii.  257 
Cooper-Lane    test    for    inosite    in 

urine,  viii.  52 
Cooper'a    (Sir  Aatley)  apparatus 
for  dislocated  clavicle,  iii.  514 

method   of  reducing  dislocated 
hip,  iii.  525 
of  reducing  dislocated  hu- 
merus, iii.  519 
Cooper'a  Well,  iii.  277 
Copaiba,  iii.  277 

action  and  use  of,  iii.  278 

administration,  iii.  278 

allied  drugs,  iii.  278 

as  an  expectorant,  iv.  51 

balsam  of,  iii.  277 


Copaiba,  collection  of,  iii.  277 
composition  of,  iii.  277 
confertiflora,  iii.  277 
coriacea,  iii.  277 
description  of,  iii.  277 
diuretic  action  of,  iii.  547 
eruption     caused      by,     distin- 

guislied  from  measles,  v.  718 
guyanensis,  iii.  277 
Langsdorfii,  iii.  277 
multijuga,  iii.  277 
oblongifolia,  iii.  277 
officinalis,  iii.  277 
varieties,  iii.  277 
Copaivic  acid,  iii.  278 
Copal,  iii.  278 
Copper,  iii.  278 

absorption  and  elimination  of,  iii. 

279 
acute  poisoning  by,  iii.  279 
carbonate  of,  antidotal  value  of, 

i.  874 
chronic  poisoning  by,  iii.  280 
compounds,    general    medicinal 

properties  of,  iii.  278 
disposition  of,  in  the  body  after 

absorption,  vi.  727 
fatal  quantity  of,  iii.  279 
in  animals,  iii.  280 
in  food.  iii.  280;  iv.  184 
in  plants,  iii.  280 
in  water,  viii.  289 
medicinally  used,  compounds  of, 

iii.  278 
phenosulphate.  iii.  888 
poisoning  by,  iii.  279;  iv.  184 
postmortem  appearances  in, 

iii.  279 
treatment  of,  iii.  280 
salts    of,   reduced    by  cerebro- 
spinal fluid,  ii.  247 
sulphate,  iii.  278 

as  an  emetic,  i.  870;  iii.  812 
as  a  germicide,  iv.  882 
sulphocarbolate,  iii.  888 
Copper-hasmol,  v.  280 
Copper  workera,  diseases  of,  vi.  826 
Copperae,  v.  228 
Coprsemia,  an  auto-intoxication,  i 

643 
QoprinuB,  iv.  285 

atramentarius,  iv.  285 
conatus,  iv.  285 
micaceus,  iv.  285 
Coptine,  iv.  898 
Coptia,  iv.  898 
tecta,  iv.  898 
trifolia,  iv.  898 
Copulation,  iii.  280 

accidents  from,  iii.  "282 
Copyrig:ht,  iii.  282 
Cor  bovinum,  iv.  603 
Coracobrachialia  longua  muacle, 

vi.  51 
Coracobrachialia  muacle,  i.  452 

anomalies  of,  vi.  51 
Coracobrachialia  propriua   mua- 
cle, vi.  51 
Coracobrachialia     auperior     vel 
'  brevia  muacle,  vi.  51 
Coracocapaularia  muacle,  vi.  51 
Coracoid  prooeaa,  fracture  of,  iv. 

259:  vii.  40 
Coral  bean,  poisonous    plant,    vi. 

270 
Cord,  medullary,  vi.  449 
Cord,  Bpermatic,  hydrocele  of,  vlL 
187 
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Cord,  spermatic,  structure  of,  iv. 

Coronary  sinus,  iv.  569,  578 

Corydalis,  iv.  275 

329 

anomalies  of,  viii.  201,  202 

Coryza,  acute,  vi.  109 

injuries  to,  vii.  180 

Coronary  veins,  iv.  578 

chronic,  vi.  114 

torsion  of,  vii.  180 

abnormalities  of,  viii.  201 

vasomotoria  periodica,  see  Ha}f 

Cord,  spinal,  see  Hpinal  cord 

Coroner,  iii.  298 

feter 

Cord,   umbilical,   see    Funis,  nod 

abolished  in  Massachusetts,  iv. 

Cosaprin,  iii.  296 

Umbilical  cord 

48 

Coscmium  fenestratum,  v.  859 

Cordite,  vii.  910 

expense  of.  in  New  York,  iv.  44 

Cosmoline,  vi.  576 

Cordol,  vii.  878 

fees,  iii.  295 

Cosmostigma  raoemosum,  i.  565 

Corectopia,  v.  216 
Coriander,  iii.  282 

functions,  iii.  298 

Costa  fluctuans,  ii.  806 

inquest,  iii.  294 

Costal  stigma,  Stiller's,  ii.  806 

Coriandrol,  iii.  282 

CoronUla,  iii.  295 

Costebelle,  iv.  793 

Coriandmm,  iii.  282 

scorpioides,  iii.  296 

Costocoracoid  membrane,  vii.  207 

Coriaria,  iii.  288 

Coronillin,  iii.  295 

Costofascialis  muscle,  vi.  45 

myrtifolia,  iii.  288 

Coronoid  process,  fracture  of,  iv. 

Cotamine  hydrochloride,  iii.  577; 

Coridin,  pt')maYu,  vi.  788 

202 

vii.  546 

Coriomyrtin,  iii.  288 

Corpora  amylacea,  iii.  228,  295 

Coto.  iii.  296 
Para,  iii.  296 

Coriscus  subcoleoptratus,  v.  162 

of  nervous  system,  iii.  228;  vi. 

Corium,  viii.  554;  and  see  Derma 

268 

Cotoin,  iii.  296 

and  Skin 

Corpora  cavernosa,  iv.  828 

Cotterell  and  Gibney*s  method  of 

Com  cockle,  poisonous  plant,  vi. 

fibrosis  of,  vii.  177 

strapping  for  sprained  ankle,  v. 

701 

Corpora  oryzoidea,  iv.  772 

291 

Com,  ergot,  viii.  64 

Corpora  quadrigemina,  lesions  of. 

Cotting's  treatment  of  ingrown  toe 

Corn-meal  substitute  for  flour,  in 

ii.  869 

nail,  V.  18 

soldiers*  rations,  v.  801 

diagnosis,  ii.  286 

Cotton,  iii.  296 

Corn-silk,  iii.  291 

posterior,  influence  of,  on  respi- 

absorbent, iii.  297 

Corn-smut,  viii.  64 

ration,  vi.  958 

as  dressing,  iii.  555 

Cornea,  iv.  70 

tumors  of,  ii.  441,  448 

gun-,  iii.  298 

abscess  of  the,  iii.  288:  vi.  100 

Corpora  striata,  lesions  of  the,  ii. 

soluble,  iii.  298 

blood  supply  of  the,  iv.  72 

869 

plants,  iii.  297 

burns  of,  iv.  101 

Corpulence,  i.  128 

purified,  iii.  297 

congenital  defects  of,  iii.  289 
conical,  iii.  290 

Corpus  Arantii,  iv.  57^ 

uses  of,  iii.  298 

Corpus  callosum,  ii.  182 

Cotton-root  bark,  iii.  297 

development  of,  iv.  70 

Corpus  luteum,  vii.  152 

Cotton-seed  oU,  iii.  297 

diseases  of  the,  iii.  288 

Corpus  spongiosum,  iv.  828 

Cotton-workers,    diseases   of,   vi. 

as  a  cause  of  blindness,  ii.  10 

Corpuscles,  blood,  see  Blood  corpus- 

824 

epithelioma  of  the,  iii,  291 

cles 

Cotylogonimus  heterophyes,  vii. 

tistula  of  the,  iii.  289 

colostrum,  v.  828 

870 

globosa,  iv.  864 

lymph,  V.  617 

Couch  grass,  iii.  298 

herpes  of  the,  iii.  285 

Malpighian,  v.  310 
Pacinian,  iii.  822 

Cough,  iii.  298 

inflltrations  of  the,  iii.  288 

accidents  attending,  iii.  302 

inflammation  of  tlie,  iii.  284;  v. 

pathology  of,  vi.  456 

conditions  giving  rise  to,  iii.  300 

8 ;  and  see  Keratitis 

tactile,  iii.  8^2 

croupy,  iii.  301 

pathology  of.  v.  8 

terminal,  iii.  822 

crowing,  iii.  801 

injuries  of,  iv.  100 

vitreous,  viii.  265 

deficient,  iii.  801 

lead  stains  of  the,  iii.  289 

Corpuscula  oryzoidea,  vi.  975 

diagnosis  of,  iii.  801 

malformations  of  tlie,  iii.  289 

Correlation,  iv.  689 

dry,  iii.  801 

melano-carcinoma  of  the.  iii.  291 

bi parental,  iv.  689 

effects  of,  upon  the  viscera,  iii. 

microscopical  anatomy  of  the,  iv. 

coefllcient  of,  iv.  641 ;  viii.  194 

800 

71 

collateral,  iv.  639 

fracture  of  clavicle  due  to,  iii. 

nerves  of  the,  iv.  72 

direct,  iv.  639 

802 

opacities  of  the,  iii.  289 

negative,  viii.  194 

hacking,  iii.  801 

sarcoma  of  the,  iii.  291 

of  variations,  viii.  194 

hoarse,  iii.  801 

scalds  of.  iv.  101 

positive,  viii.  194 

hysterical,  iii.  801 

staphyloma  of  the,  iii.  283.  290 

table,  viii.  195 

in  acute  bronchitis,  ii.  490 

syphilitic  afl'ections  of,  vii.  619 

Corrigan's  pulse,  vi.  802.  804 

in  chronic  bronchitis,  ii.  495 

tumors  of  the,  iii.  291 ;  iv.  110 

Corrosive  sublimate,  v.  753;  and 

mechanism  of,  iiL  299 

ulcers  of  the,  iii.  283,  287,  288 

see  Mercury 

metallic,  iii.  801 

wounds  of,  iv.  110 

Corrosives,  acids,  burns  from,   ii. 

moist,  iii.  301 

Corneal  cells,  iv.  71 

519 

muffled,  iii.  801 

corpuscles,  iv.  71 

burns  from,  ii.  520 

nervous,  v.  429;  vi.  250 

Comeitis,  iii.  284 

poisons,  vi.  691 

productive,  iii.  801 

Comeliusquelle  (at  Aachen),  i.  1 

Corset-liver,  i.  28 

reflex,  iii.  801 

Cornet's   cover-glass   forceps,   viii. 

Corsica  (Ajaccio),  i.  162 

ringing,  iii.  801 

895 

Corsican  moss,  vi.  1. 

stridulous,  iii.  801 

Comicula   laryng^s,  v.  408  {Car- 

Cortex  cerebi,  inhibition  referred 

suppressed,  iii.  801 

tilaqtH  of  i^tintorini) 

to,  v.  25 

treatment  of,  iii.  802 

Comiflo^tion,  iii.  291.  895 

lesions  of,  cause  of  hemiplegia, 

varieties  of,  iii.  301 

Comin,  iii.  549 

iv.  682 

wheezing,  iii.  801 

Cornu  cutaneum,  iii.  292 

diagnosis  of,  ii.  282 

whooping-,  viii.  806 

Cornus,  iii.  549 

Cortex  of  hair,  viii.  565 

Coumarin,  iii.  888.  852 

florida,  iii.  549 

Corti,  cells  of.  i.  623 

Counter    for    Esmarch's    roll-tube 

Comutine,  iv.  2 

organ  of,  i.  623 

cultures,  viii.  404 

Coronado  Beach,  ii.  555 

rods  of.  i.  623 

Counter-imtant,  heat  as,  iv.  624 

Coronado  Springs,  iii.  292 

Cortinarius,  iv.  284 

Counter-irritants,  iii.  804 

Coronary  arteries,  iv.  578 

Cortland  Howe  ventilating  stove. 

definition  of,  iii.  305 

abnormalities  of,  ii,  95 

iv.  759 

modus  operandi  of.  iii.  805 

aneurism  of,  iv.  580 

Coruco,  V.  156 

principle  of,  iii.  804 
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Oounter-irritants,  purposes  of,  iii. 
805 

varieties  of,  iii.  304 
Cotmter-irritation,  iii.  804 
Ooiinting  stage  for  enumeration  of 

blood  corpuscles,  ii.  43 
CoiuiiiLS,  marriage  between,  iii.  257 
CoutoubecM,  iv.  328 
Cover-glass  forceps,  viii.  895 
Cowbane,  poisonous  plant,  vi.  702 
Cow-cockle,   poisonous   plant,   vi. 

701 
Cow-killers,  v.  167 
Cowlj  rotating,  iv.  757 
Cowling's  nue  for  dosage,  iii.  551 
Cowper's  glands,  iii.  805;  iv.  327; 

viii.  15 
Cowperitis  in  gonorrhoea,  iii.  806; 

Iv.  401 
Cowpox,  iii.  807;  viii.  112 

cause  of  unwholesome  milk,  v. 
886 

natui-al   in   Uie   United   States, 
viii.  112 

nature  of,  iii.  808 
Cows,  feed  and  care  of,  v.  842 

milking  of.  v.  842 

milk  of,  see  Milk 
Coxa  vara,  iii.  808 ;  v.  271 

bilateral,  iii.  809 

diagnosis,  iii.  809 

di£^rential  diagnosis,  iii  809 

etiology,  iii.  810 

pathology,  iii.  810 

physical  si^ns,  iii.  808 

prognosis,  iii.  810 

statistics,  iii.  810 

symptoms,  iii.  808 

treatment,  iii.  811 
Cozalgia,  v.  266 
Coxitis,  V.  266 

senile,  v.  278 
Cox's  fluid,  iv.  710 
Crab-lonse,  v.  157 
Crab-orchard  salts,  iii.  811 
Crab-orchard  Springs,  iii.  811 
Crab's  eyes,  iv.  124;  v.  260 
Cracked-pot  sound,  ii.  816 
Crackles,  dry,  vi.  888 

moist,  vi.  888 
Cramp  bark,  viii.  284 
Cramps,  iii.  811 

clinical  history,  iii.  311 

definition  of,  iii.  812 

etiology  of,  iii.  812 

local,  electrotherapeutics  in,  iii. 
760 

pathology,  iii.  812 

treatment,  iii.  812 
Cranesbill,  iv.  828 
Cranial  bones,  disease  of,  cause  of 

headache,  iv.  658 
Cranial  deformities  followed  by 

epilepsj.  iii.  848 
Cranial  usuries,  drowsiness  accom- 
panying, iii.  560 
Cranial  nerves,  iii.  812 

branchiomeric  type  of,  iii.  318 

doctrine  of  nerve  components,  iii. 
312 

eighUi,  i.  627 

eleventh,  iii.  818 

fifth,  iiL  828 

first,  vi.  349 

fourth,  iii.  325 

nintli.  iii.  318 

of  Willis,  iv.  828 

oculomotor  type,  iii.  824 


Cranial  nerves,  phylogeny  and  em- 
bryology, iii.  816 

second,  iv.  79 

seventh,  iii.  821 

sixth,  iii.  824 

spinal  type  of,  iii.  818 

table  of  nerve  components,  iii. 
815 

tenth,  iii.  818 

third,  iii.  825 

twelfth,  iii.  318;  iv.  823 
Cranial  plexus,  vii.  575 
Craniocele,  ii.  238 
Cranio  -  encephalic  topography, 

ii.  401 ;  vii.  239 
Craniofacial  angle,  vii.  229 

axis,  vii.  229 
CraniologVj  vii.  229 
Craniorachischisis,  vii.  697 
Cranioschisis,  vii.  697 
Craniotomy,  vi.  315 

in  case  of  deformed  pelvis,  vi. 
530 
Cranium,  division  of,  to  study  brain, 
ii.  375 

hydrocephalic,  iv.  778 

section  of,  in  new-born,  iii.  95 
Crairfish,    circulator}'    system    in, 

in.  95 
Cream,  v.  822 

adulteration  of,  iv.  181 

gelatin  in,  detection  of,  v.  840 
Cream  of  tartar,  vi.  744 

adulteration  of,  iv.  181 

whey,  vi.  745 
Creasote,  iii.  827 
Creatin,  i.  68 

in  urine,  viii.  87 
Creatinin,  i.  68 

formation  of,  in  body,  v.  772 

in  urine,  v.  818 ;  viii.  37 
Creation,  special,  theory  of,  iv.  20 
Credo's  method  of  expressing  the 
placenta,  v.  889 

in  ophthalmia   neonatorum,  iii. 
242 
Cremation,  iii.  856 

apparatus  for,  iii.  861 

economy  of,  iii.  860 

history  of,  iii.  857 

of  garbage,  vi.  878 

process  of,  iii.  860 

societies,  list  of  Italian,  iii.  361 
Crematorium,  iii.  861 
Creoform,  iv.  246 
Creolin,  iii.  827 

as  a  germicide,  iv.  882 
Creosal,  vii.  638 
Creosin,  iii.  827 
Creosote,  iii.  827 

as  a  germicide,  iv.  332 

beech-wood,  iii.  327 

coal-tar,  ii.  655:  iii.  327 

fatal  dose  of,  iii.  828 

magnesia,  v.  673 

phosphate,  vi.  620 

poisoning  by,  iii.  828 

tests  for,  iii.  828 

water,  iii.  828 

wood-tar,  iii.  327 
Crepitant  rftles,  ii.  819 
Cresalol,  iii.  329 
Cresegol,  iii.  727 
Cresochin,  iii.  329 
Cresoform,  iv.  246 
Cresol,  iii.  329 

as  a  disinfectant,  i.  687 

as  a  germicide,  iv.  332 


Cresotic  acid,  vii.  9 
Cresotinic  acid,  vii.  9 
Crosotol,  iv.  425 
Cresson  Springs,  iii.  829 
Cresylic  acid,  iii.  829 
Cresyol,  iii.  329 
Creta  preeparata,  ii.  552 
Cretin,  general  features  of,  iv.  392 
Cretinism,  iv.  389;  v.  145;  vi.  87 

definition  of,  iv.  889 

diagnosis  of,  iv.  893 

differential  diagnosis  of,  iv.  395 

distribution  of,  iv.  390 

endemic  distribution,  iv.  890 

etiology  and  pathogenesis  of,  iv. 
890 

etymology,  iv.  889 

general  features  of,  iv.  392 

historical,  iv.  390 

motor  phenomena  in,  iv.  394 

pathological  anatomy  of,  iv.  394 

predisposing  causes  of,  iv.  392 

psychic  phenomena  in,  iv.  394 

relation  of  water  to,  iv.  391 
to  myxoedema,  iv.  891 
to  thyroid  gland,  iv.  391 

sensory  phenomena  in,  iv.  394 

somatic  features,  iv.  898 

synonyms,  iv.  390 

treatment  of,  iv.  895 ;  v.  145 
Crew,  ship's,  inspection  of,  at  quar- 
antine, vi.  823 
Crioo-arvtenoid  articulation,  an- 
kylosis of,  V.  418 

arthritis  of,  v.  418 
Crico-arytenoid  muscle,  lateral,  v. 
409 

posterior,  v.  409 
Crico-hyoid  muscle,  vi.  45 
Crico-thyroid  membrane,  v.  408 
Crico-thyroid  muscle,  v.  409 
Cricoid  cartilage,  v.  407 
Cries,  nocturnal,  complicating  hip 

disease,  treatment  of,  v.  284 
Crime,  plea  of  insanity  as  defence 

for,  V.  78 
Criminal  abortion,  i.  42 ;  viii.  511 
Criminal  assault,  viii.  512 
Crista  acustica,  i.  621 

gain,  ii.  212 

terminalis,  iv.  568 
Critchett's  scoop,  ii.  782 
Crocetin,  vii.  3 
Crocin,  vii.  3 
Crocker  Springs,  iii.  880 
Crockett  Arsenic  Lithia  Springs, 

iii.  830 
Crocus,  vii.  8 

sativus,  vii.  8 
Croft's  operation,  vi.  900 
Crotalin,  vi.  711 
Crotalus.  vi.  709 
Crotin,  iii.  331 

Croton  chloral  hydrate,  ii.  529 
Croton  eleuteria,  ii.  707 
Croton  oil,  iii.  381 

as  a  purgative,  vi.  813 

as  a  pustulant,  iii.  305 

inflammation  produced  by,  v.  6 
Croton  tiglium,  iii.  881 
Croup,  iii.  381 

cold  useful  in,  iii.  194 

diagnosis,  iii.  332 

etiology,  iii.  381 

false,  iii.  831 :  v.  410 

pathology,  iii.  831 

pseudo-,  iii.  331 ;  v.  410 

symptoms,  iii.  332 
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Croup,  treatment,  iii.  832 
Croupous  necrosiB,  vi.  203 
CrucifersB,  iii.  38:i 
Crum  Mineral  Springes,  iii.  883 
Crura  cerebri,  lesions  in,  cause  of 
hemiplegia,  iv.  632 

diagnosis  of,  ii.  286 
Crural  nerve,  anterior,  vii.  740 
Cnirin,  iii.  834 
Crusta  lactea.  iii.  710;  vii.  87 

petrosji,  vii.  649 
Crustaceorubin,  iii.  225 
Cry,  epileptic,  iii.  846 

of  infant,  significance  of,  iii.  834 
Crying,  iii.  834 

physiology  of,  iii.  384 

signiticanee  of.  iii.  834 
Cryoscopy,  viii.  80 
Cryptophthahnus,  vii.  699 
Crjrptorchism,  vii.  179,  709 
Cryptosegia  gfrandiflora,  i.  565 
Crystal,  mineral,  vi.  745 
Crystalline  lens,  iv.  81 

development  of,  iv.  82 

removal  of,  for  myopia,  vi.  88 

structure  of,  iv.  81 
Crystals,  haemin,  ii.  74 

in  urine,  viii.  58 
Cuba,  iii.  885 

history  of  yellow  fever  in,  viii. 
584 
Cubeb,  iii.  887 

administration,  iii.  838 

as  a  diuretic,  iii.  547 

camphor,  iii.  338 

oil  of,  iii.  838 
Cubeba,  iii.  387 
Cubebic  acid,  iii.  887 
Cubebin,  iii.  387 
Cubebs,  iii.  387 
Cubic  centimetre,  viii.  299 
Cubic  nitre,  vii.  258 
Cubital  fossa,  iii.  732 
Cuboid,  dislocation  of,  iii.  530 
Cuboidal  epithelium,  iii.  854 
Cucullaris  muscle,  vi.  48 
Cucumber,  iii.  338 
Cucurbita  pepo,  vi.  808 
Cucurbitaceee,  iii.  338 

poisonous  plants  of,  vi.  694 
Cuincho,  iii.  338 
Cuirass,  wire,  v.  278 
Culex,  V.  868 

concolor,  v.  868 

fasciatus,  rOle  of.  in  etiology  of 
yellow  fever,  viii.  880 

pipiens,  v.  168 

pungens,  v.  163,  868  et  $eq. 

role  of,   in  etiology  of  yellow 
fever,  viii.  880 

solicitans.  v.  868 
CidicidsB,  V.  162 
Cultivation  of  bacteria,  methods 

of,  viii.  385 
Culture  methods,  viii.  387 

slides,  viii.  887 
Cultures,  pure,  viii.  885 
Culverts  root,  v.  490 

physio,  V.  490 
Cumaric  anhydride,  iii.  888 
Cumarin,  iii.  149,  338 
Cumin,  iii.  388 

ahiehyde,  ii.  795 

oil  of,  iii.  338 
Cuminol,  iii.  838 
Cuminum,  iii.  338 

eyiniuum.  iii.  838 
Cummin,  iii.  888 


Cuneiform  bones,  dislocation  of,  iii. 
580 
osteotomy,  iv.  229 
Cunila  mariana,  v.  379 
origanoides,  iii.  548 
Cup  pessary,  viii.  66 
Cupola  of  cochlea,  i.  622 
Cupping,  ii.  73 
dry.  ii.  73 
glass,  ii.  73 
wet.  ii.  73 
Cuprea  bark,  iii.  92 
Cupressus,  iii.  840 

semper virens.  iii.  840 
Cupriaseptol,  iii.  388 
Cupric  sulphate  as  a  germicide,  iv. 

832 
Curare,  iii.  888 

action  on  heart,  v.  23 
on  nerves,  v.  282 
effect  on  body  temperature,  ii. 
568,  571 
Curarine,  iii.  839 
Curcuma,  iii.  389 

aromatica,  viii.  387 
longa,  iii.  889 
zedoaria.  viii.  387 
Curcumin,  iii.  339 
Curd,  alum,  i.  207 
Curettage  of  bladder,  i.  788 
Curettes  for  mastoid  operations,  v. 
702 
uterine,  iv.  466 
Currants,  iv.  413 
Currents,  electrotonic,  iii.  778 

strength  of,  iii.  774 
Currier's  conico-cylindrical  hearing 

tube,  iii.  632 
Curtate  expectation  of  life,  viii. 

259 
Curvator  coccygeus  muscle,  vi.  62 
Curvature  of  ocular  surfaces,  iv.  90 
of  spine,  anterior,  v.  571 
lateral,  v.  456 
posterior,  v.  377 
Cuscanudine,  iii.  92 
Cuscamine,  iii.  92 
Cusconidine,  iii.  92 
Cusconine,  iii.  92 
Cushing's  continuous  suture,  v. 

177 
Cusparia,  i.  357 
Cusparidine,  i.  357 
Cusparine,  i.  857 
Cusso,  v.  376 ;  see  also  Kcosso 
as  an  anthelmintic,  i.  862 
Custard,  caramel,  how  to  make,  iii. 

455 
Custard-apple,  i.  362 
Custom,  dosii^e  nioditied  by,  iii.  551 
Cutaneous  concretions,  iii.  280 
Cutaneous  nerve,  external,  lower, 
i.  454 
upper,  i.  4')4 
internal,  i.  453,  454 
lesser,  i.  454 
Cutch,  ii.  738 
Cuticula,  iii.  854 

of  hair,  viii.  566 
Cutis  lax  a,  iii.  426 

pendula,  iii.  426;  iv.  155 
pensilis,  iii.  426 

])ropria,  viii.  554 ;  see  also  Denna 
Cuttlefish  bone,  iii.  3:^9 
Cuvier,  persistence  of  left  duct  of. 

viii.  202 
Cyanic    poisons,   experiments   on 
animals,  iv.  781 


Cyanic  poisons,  in(>thod  of  action. 

iv.  781 
Cyanides,  iii.  889 

mercury,  iii.  840 

mercury-zinc,  v.  755 

poisoning  by,  iv.   784;  see  also 
Hydrocyanic  acid,  jtoisoniny  by 

potassium,  iii.  340 

poisoning   by,  post-mortem 
appearances,  i.  662 

silver,  iii.  840;  vii.  216 
Cyanosis,  drugs  causing,  iii.  422 

of  the  retina,  vi.  958 
Cyclamaretin,  iii.  840 
Cyclamen,  iii.  840 

Europajum,  iii.  840 
Cyclamin,  iii.  340 
Cyclitis,  vii.  591 

as  a  cause  of  blindness,  ii.  10 
Cyclocephalus,  vii.  698 
Cyclophyllidea,  ii.  788 
Cyclopia,  iv.  66 
Cyclops,  vi.  211 
Cyclostomus,  vii.  699 
Cyclotus,  vii,  699 
Cydonia  cydonia.  vi.  827 

vulgans,  vi.  827 
Cydonium,  vi.  827 
Cylindrical    epithelium,    simple, 
iii.  854 

stratified,  iii.  855 
Cylindroma  of  Cow  per  *s  glands,  iii. 
807 

of  the  orbit,  iv.  115 
Cymogene,  vi.  971 
Cymol,  iii.  338 
Cymophenol,  ii.  706 
Cynanche  cellularis  maligna,  vi.  598 

gangro^nosa,  viii.  489 

parotidea,  vi.  9 

sublingualis  rheumatica,  vi.  598 
Cypress,  iii.  840 

oil  of.  iii.  840 
Cypripedium,  iii.  840;  viii.  181 

hirsutum,  iii.  840 

parviflorum,  iii.  340 

pubescens,  iii.  340 
Cyrtometer,  iii.  840 

Fourmantain's,  iii.  341 

AVilson'.s.  ii.  405;  iii.  340 
Cystadenofibroma,  iii.  841 
Cystadonoma,  iii.  341 

develoj>ment  of.  iii.  841 

differentiated  from  cvst,  iii.  341. 
347 

of  peritoneum,  vi.  571 

organs  affected,  iii.  842.  844 

origin  of,  iii.  342 

papillary,  iii.  842 

])artim    simplex    partim    i)apil- 
liferum,  iii.  842 

polypoid,  iii.  841 

simplex,  iii.  342 
Cystadenomyzoma,  iii.  341 
Cystamine,  iv.  246;  viii.  60 
Cystic  degeneration  of  the  lach- 
rymal gland,  iv.  116 
Cysticercus  acanthrotias,  ii.  786 

botvroides.  ii.  786 

bovis,  ii.  784 ;  viii.  233 

cellulosa»,  ii.  7a5,  786;  viii.  238 
cutis,  iii.  344 
in  musc^le,  vi.  33 
in  the  vitreous,  viii.  268 
of  the  heart,  iv.  583 

metastasis  of,  v.  779 

mul(iloculari.s,  ii.  786 

racemcsus,  ii.  786 
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Oystioerctis  subrctinal,  vi.  960 
Cystin  ailculi,  iii.  285 

deposit,  iii.  897 

iu  uriuc,  vlii.  64,  60 
Cystinuria,  i.  645;  viii.  54 

an  autointoxication,  i.  645 
Cystitis,  i.  772.  798 

acute,  i.  778 

bacteriology  of.  i.  775,  798 

catarrlml,  i.  774 

causes  of,  i.  772,  793 

chronic,  i.  773 

classification,  i.  773 

clinical  liistory,  i.  794 

diagnosis  of,  i.  776,  795 
anatomical,  i.  773 
bacteriological,  i.  775 
clinical,  i.  773 
pathological,  i.  774 

differentiated  from  pyelitis,  i.  7H6 

endo-,  i.  774 

exfoliative,  i.  775 

exudative,  i.  774 

follicular,  L  794 

in  gonorrhoea,  iv.  403 

in  hypertrophy  of  prostate,  vi. 
764 

interstitial,  i.  774 

nodular,  i.  794 

operative  treatment  of,  i.  788 

para-,  i.  778 

pathology  of,  i.  798 

peri-,  i.  773 

prognosis  of,  i.  795 

prophylaxis  of,  i.  787,  795 

suppurative,  i.  774 

treatment,  i.  787,  795 

ulcerative,  i.  774 
Cystitome,  ii.  727,  730 
Cystocarcinoma,  iii.  842 
Cystocele,  i.  767 ;  viii.  158 

treatment  of,  viii.  159 
Cystofibroma,  iii.  841 

intracanalicular,  iii.  341 
Oysto^n,  iv.  246;  viii.  60 
Oystoid  formations  in  the  choroid, 

iv.  Ill 
Cystoma,  iii.  341 ;  see  also  Cyitade- 
jioma.  Cysts 

differentiated  from  cyst,  iii.  347 

multilocular,  iii.  841 

of  auricle,  iii.  666 

of  jaw.  vi.  834 

multilocular,  vi.  384 

of  pharynx,  vi.  602 

ovarian,  vi.  489 

papillifenim.  iii.  841 

proliferum.  iii.  341 
simplex,  iii.  841 
Cystomonas  urinaria,  viii.  586 
Cystomyoma  of  uterus,  vi.  76 
Cystomyzoma,  iii.  841 
Cystosarcoma,  iii.  841 
Cjrstoscope,  iii.  45 

Albarran's.  iii.  845 

Penwick-Leiter's.  iii.  845 

for  bilateral  ureteral  catheteriza- 
tion, V.  349 

Nitze's.  iii.  845 

principle  of.  iii.  846 
Cystoscopy,  i.  778:  iii.  845 

instruments^  i.  779;  iii.  845 

patient,  posture  of,  i.  789 
preparation  of,  i.  781 

technique,  i.  781 
Cystotomy,  hypogastric,  i.  770 

suprapubic,  vi.  769 
Cyst  tumors  of  jaw,  vi.  384 


Cysts,  iu.  347 
air,  iii.  849 
branchial,  ii.  457;   vi.  200;  vii. 

701 ;  and  see  Branchial  cysts 
broncbiectatic,  viii.  406 
butter,  iii.  351 ;  viii.  482 
classification  of,  iii.  348 
congenital,  iii.  349 
contents  of,  iii.  342,  348 
degeneration,  iii.  848 
dentigerous,  v.  249,  255 
dermoid,  iii.  350 

of  bladder,  i.  769;  vii.  191 
of  orbit,  vi.  406 
of  umbilicus,  viii.  6 
diagnosed  from  cystadenoma  and 

from  cystoma,  iii.  347 
diagnosis  of,  iii.  352 
echinococcus,  v.  589 
endothelial,  iii.  349 
follicular,  iii.  348 

of  bladder,  i.  769;  vii.  191 
of  jaw,  vi.  884 
foreign  body,  iii.  349 
gas,  iii.  849 

hydatid,  of  the  liver,  v.  539 
inclusion,  iii.  349 
in  hypernephromata,  iv.  807 
lacteal,  ii.  475 
milk,  iii.  351 
occurrence  of,  iii.  349 
of  Bartliolin's  gland,  retention, 

i.  735 
of  Cowper's  gland,  iii.  307 
of  Kobelt,  iii.  351 
of  the  antrum,  v.  248 
of  the  auricle,  iii.  608 
of  the  bladder,  i.  769;  vii.  191 
of  the  canal  of  Nuck,  iii.  851 
of  the  chorion,  iii.  60,  62,  849 
of  the  ciliary  body,  iv.  Ill 
of  tlie  coniunctiva,  iv.  108 
of  the  Fallopian  tubes,  iv.  137 
of  the  floor  of  the  mouth,  sec 

Banuhi 
of  the  hands  and  fingers,  iv.  501, 

507 
of  the  heart,  polypoid,  vi.  834 
of  the  iris,  iv,  110 
of  the  jaw,  v.  255 ;  vi.  384 
of  the  kidney,  v.  329 
of  the  knee-joint,  v.  275 
of  the  lachrymal  gland,  v.  395 
of  the  mamma,  ii.  475 
of  the  nose,  vi.  138 
of  the  oesophagus,  dermoid,  vi. 

344 
of  the  omentum,  vi.  360 

dermoid,  vi.  860 
of  the  orbit,  iv.  114;  vi.  405 
of  the  ovary,  i.  137;  vi.  437,  442 
of  the  pancreas,  vi.  469,  476  ' 
of  the  parotid  gland,  vi.  611 
of  the  peritoneum,  vi.  571 
of  the  placenta,  vi.  652 
of  the  prostate,  vi.  770 
of  the  testicle,  vii.  184 
of  the  tongue,  vii.  795,  798 
of  the  thymus  gland,  v.  729 
of  the  umbilicus,  viii.  6 
of  the  urethra,  i.  770 
of  the  uterus,  viii.  98 
of  the  vagina,  viii.  168 
of  the  vulvo- vaginal  gland,  i. 

786 ;  and  see  Bartholin's  gland 
origin  of.  iii.  348 
paranephritic,  v.  830 
parasite,  iii.  349 


Cysts,  parovarian,  iii.  351 ;  vi.  513 
peridental,  vi.  384 
periodontal,  vi.  334 
periosteal,  of  jaw,  vi.  834 
proliferation,  iii.  348 
renal,  v.  361 
retention,  iii.  348 

of  Bartholin's  gland,  i.  735 
retrograde  changes  in,  iii.  348 
salivary,  vi.  611 

sebaceous,  of  external  auditory 
canal,  iii.  667 
of  orbit,  vi.  406 
of  umbilicus,  viii.  6 
serous   and    branchial  differen- 
tiated, ii.  460 
of  conjunctiva,  iv.  108 
of  orbit,  vi.  406 
soap,  iii.  861 ;  viii.  482 
sublingual,  see  JRanuUi 
subperiosteal,  of  jaw,  vi.  334 
symptoms,  iii.  852 
teratoid,  vii.  720 
thyrolingual,  vi.  200 
treatment  of,  iii.  352 
tubo-ovarian,  iii.  351 
vesicular,  vii.  191 
Cytisus  scoparius,  ii.  498 
Cjrtolog^   of    parthenogenesis,   vi. 

514 
Cytolysis,  viii.  476 
Cytoplasm,  ii.  761 
Cytoreticuliun,  ii.  761 
Cytotherapy,  vi.  409 
Czaplewsky's  method  of  staining 

tubercle  bacillus,  viii.  397 
Czemy  method  of  treating  sinusitis, 

iv.  274 
Czemy-Lembert  sutures,  iii.  206 

Bacryoadenalgia,  v.  394 
Dacryoadenitis,  v.  394 
Dacryocvstitis,  v.  396 
DacryoUths,  v.  395,  896 
Dacryon,  vii.  229 
Dacryops,  v.  395 
Dactylitis,  iv.  502 

syphilitic,  iv.  606 

tuberculous,  iv.  605 
Dactylomegaly,  see  Finger,  hyper- 
trophy of^ 
Dact^losis  spontanea,  i.  146 
Besmia  extensa,  i.  666 
Bahmen,  v.  230 
Daintree's      adjustable     mouth 

prop,  iii.  12 
Dairy-farms,  management  of,   v. 
842 

sickness  among  employees  of,  v. 
843 
Daisy,  iii.  228 
Dakxyops,  iv.  116 
Daland'shsBmatocrit,  ii.  84,  47, 48 
Daltonism,  iii.  209;  and  see  Color 

perception  and  Vision 
Damarvl,  iii.  862 

subuvdrate,  iii.  352 
Damarylic  acid,  iii.  352 
Damiana,  iii.  852 
Dammar  resin,  iii.  352 
Dammara  alba.  iii.  352 

orientalis,  iii.  852 
Dampness  of  walls,  to  prevent,  iv. 

752 
Dance,  St.  Vitus',  iii.  41 
Dandelion,  iii.  862 
Dandy-fever,  iii.  400 
Daphne  gnidium,  v.  790 
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Devll'a  apple. 

Daphne  laureola,  v.  790 

Deaf-mutes,    religious    work    for 

Decidua,  tuberculosis  of,  iii.  891 

mezereum,  v.  790 

adult,  iii.  370 

vera,  iii.  384 

Daphnin,  v.  790 

school  a^e  of,  iii.  870 
schools  K>r,  iii.  867 

in  extra-uterine  pregnancy. 

Barier's  disease,  v.  306;  and  see 

iv.  58 

Keratosis  follicularu 

sign  language  of,  iii.  370 

Deciduoma,  iii.  892;  see  also  Cher- 

Darnel,  vi.  701 

Deaf-mutism,  caused  by  labyrin- 

ion, Decidua,  and  Syncfftioma 

boarded,  poisonous  plant,  vi.  701 

thitis,  iii.  603 

benignum,  iii.  392 

D'Arsonval's     calorimeters,     ii. 

correlation  of,  with  blindness,  iii. 

malignum,  iv.  138;  vii.  695;  viii 

562,  563,  564 

865 

95 

Darwinian  tubercle,  i.  637 

etiology  of,  iii.  862 

Deciduo-sarcoma,  iii.  398 

variations  in,  i.  640 

extent  of,  iii.  362 

Decimetre,  viii.  299 
Deckschicht,  i.  218 

Datames  striatus,  v.  159 

hereditary,  iii.  863 

in  the  oiispring  of  consanguin- 

Date palm,  iii.  352 

Decoction,  v.  735 

Dates,  iii.  352 

eous  marriages,  iii.  257,  364 

compound,  of  mezereon,  v.  790 

Datura,  vii.  535 

quasi-congenital,  iii.  861 

of  sarsaparilla.  vii.  41 

alba,  vii.  535                      ^ 

treatment  of.  iii.  606 

of  comfrey  root,  iii.  228 

stramonium,  vii.  534 

Dea&ess,  iii.  373 

of  elecampane,  iii.  742 

poisonous,  i.  610 

inheritance  of,  iv.  644 

of  pareira  brava,  vi.  509 

tatula,  vii.  535 

in  insanity,  v.  51 

of  persimmon,  vi.  674 

Daturin,  poisoning  by,  i.  610 

test  for.  vi.  852 

of  pichi,  vi.  682 

Daucus  carota,  ii.  704 

Dearborn  Spring,  iii.  374 

of  white  oak  bark,  vi.  809 

Dauriac's  method  of  treatment  of 

Death,  apparent,  ii.  584 

Decomposition  of  cadaver,  ii.  587 

umbilical  hernia,  iv.  680 

causes  of,  i.  666 

signs  of,  ii.  588 

Davainea,  ii.  790 

statistics  of,  viii.  258 

De  Coninck's  base,  ptomaTn,  vi. 

madagascariensis.  ii.  790 

certificate  of,  ii.  583;  iii.  876 

788 

Davidson's  powder  blower,  iii.  653 

definition  of,  iii.  379 

Decoration  of  houses,  iv.  758 

Daviel  spoon,  ii.  727 

determination  of,  ii.  534 

Decubitus,  i.  740 

Davos,  iii.  853 

duo  to  status  lymphaticus,  vii. 

Deeds,  capacity  to  make,  iii.  128 
Deep  Bock  Spring,  iii.  898 

Davos-Ddrfli,  iii.  353 

449,  450 

Davos-Platz,  iii.  353 

following  copulation,  iii.  282 

Defecation,  iii.  898 

Day-blindness,  iv.  627;    and  see 
Nyctalopia 

from  anaesthetics,  iii.  9,  23 

mechanism  of,  iii.  894 

from  asphyxia,  i.  674 
from  cold,  ii.  618 

Defective  children,  percentage  of. 

Day- vision,  iv.  627 ;  and  see  Heme- 

from    consanguineous    marriages. 

ralopia 

from  electricity,  i.  678;  iii.  751 

iii.  267 

Dead-burnt,  ii.  552 

from     hanging,     strangulation. 

Defensive  proteids,  iii.  844 

Dead,  disposal  of  the,  iii.  355 

etc.,  evidences  of,  vii.  536 

Deformed,  percentages  of .  from  con- 

by burial,  iii.  356 

modes  of,  iii.  876 

sanguineous  marriages,  iii.  267 

by  cremation,  iii.  356 

origin  of  (Weissman's  theory). 

Deformed  pelves,  vi.  522 

by  embalming,  iii.  356 

iii.  381 

Deformities,  amputation  for,  i.  287 

Dead  fln^rs,  iv.  531 

physiological  theories  of,  iii.  377 

complicating  hip  disease,  treat- 

Deadly night  shade,  1.   741 ;  and 

see  Belladonna 

signs  of.  ii.  585 

ment  of,  V.  284 

signs  of  violent,  i.  672 

following  injurv  of  the  nose,  vi. 

Deaf-mutes,  iii.  361 

sudden  or  violent,  investigation 

296 

acquisition  of  language,  by,  iii. 
866 

of,  by  coroner,  i.  6.^ ;  iii. 

in  arthritis  deformans,  i.  648 

293 

in  knee-joint  disease,  correction 

auricular  instruction  of,  iii.  368 

due  to  status  lymphaticus, 

of,  V.  287 

classification  of,  iii.  361 

vii.  450 

prevention  of,  v.  287 

combined  system  of  instructing. 

utility  of.  to  the  race,  iii.  881 

of  abdomen  and  thorax,  deter- 

iii. 368,  372 

Death-certification,  iii.  374 

mined  by  cyrtometer.  iii.  840 

congenital  and  adventitious,  iii. 

Death-rate,  i.   497;  iii.   495;    viii. 

of  hand,  acquired,  iv.  508 

361 

248 ;  and  see  Mortality 

occupation,  iv.  509 

definition  of.  iii.  361 

Deaths,  viii.  248 

of  nasal  cavities,  vi.  122 

education  of,  iii.  .367 

Debility,  nervous,  cold  in,  iii.  194 

of  pharynx,  vi.  600 

higher  education  of,  iii.  370 

Decalcification,  methods  of,  iv.  710 

requiring  amputation,  i.  287 

home  instruction  of,  iii.  370 

Decapitation  of  foetus,  vi.  316 

Degeneracy,  insanity  of,  v.  128; 

instruction  of,  iii.  367 

Decapsulation  of  kidney,  viii.  10 
Decidua,  iii.  383 

see  limimty,  de{feneratite 

language  of  signs,  and  the  com- 
bined  system   of  instructing 

Degenerations,  iii.  894 

changes  in,  at  parturition,  iii.  887 
during  pregnancy,  iii.  388 

albuminous,  i.  268;  iii.  894 

deaf-mutes,  iii.  370 

of  the  neurone,  vi.  262 

legal  rights  and  responsibilities 

circulatory  disturbances  in,  iii. 

amyloid,  i.  268 

of,  iii.  367 

388 

in  blood-vessels,  ii.  96 

manual  alphabets  for,  iii.  368 

in  extra-uterine  pregnancy,  iv. 

in  capillaries,  ii.  93 

method  of  instructing,  iii. 

57 

in  fat  tissue,  i.  270 

368 

inflammation  of,  iii.  389 

in  kidnev,  i.  270 

marriage  of.  iii.  367,  604 

new  growths  in,  iii.  392 

in  liver,*!.  269 

mental  condition  and  character- 

pathology of,  iii.  888 

in  lymph  glands,  i.  270 

istics  of,  iii.  365 

physiological  changes  in.  iii.  388 

in  mucous  membranes,  i.  270 

morbidity  of,  iii.  366 

progressive  changes  in,  iii.  389 

in  muscle,  i.  270;  vi.  29 

mortality  of,  iii.  367 

reflexa,  iii.  386 

in  spleen,  i.  270 

number  of,  iii.  862 

in  extra-uterine  pregnancy, 

of  chorion,  iii.  57 

occupations  of,  iii.  367 

iv.  58 

of  omentum,  vi.  859 

oral  method  of  instructing,  iii. 

retention  of,  iii.  390 

and    deposits,   pathological,  iii. 

368 

retrograde  changes  in,  iii.  389 

394 

percentage  of,  from  consanguin- 

serotina, iii.  380 

calcareous,  of  omentum,  vi.  359 

eous  marriages,  iii.  257 

in  extra-uterine  pregnancy, 

causes  of.  iii.  397 

proportion  of,  iii.  362 

iv.  58 

cholesterine.  iii.  395 

relation   of.   to  consanguineous 

subinvolution  of.  iii.  390 

colloid,  iii.  395 

marriages,  iii.  259 

syphilis  of,  iii.  391 

of  the  skin,  iii.  200 
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Degenerations,  cystic,  ill.  848 
of  kidney,  y.  829,  862 
of  lachrymal  gland,  iv.  116 
fatty,  iii.  894;  ▼.  517 
of  chorion,  iii.  67 
of  liver,  v.  560 
of  muscle,  vi.  28 
of  neurone,  vi.  262 
of  vitreous,  viii.  267 
fibrinoid,  vi.  203 

of  chorion,  iii.  57 
fibroid,  vi.  208 
granular,  iii.  894 

of  muscle,  vJ.  28 
hyaline,  iv.  771 

epithelial,  iii.  895 
in  blood-vessels,  ii.  96 
in  capillaries,  ii.  98 
of  chorion,  iii.  57 
of  omentum,  vi.  869 
hydropic,  iii.  894 
of  muscle,  vi.  28 
of  parathyroid  gland,  vi.  507 
of  placenta,  iii.  57 
lardaceous,  i.  268 
mucous,  iii.  895 
myxomatous,  iii.  895 
of  chorion,  iii.  57 
of  lachrymal  gland,  vi.  406 
of  muscle,  vi.  28 
of  neurone,  iv.  262 
of  pituitary  gland,  vi.  640 
of  spinal  cora,  vii.  885 
of  vitreous,  viii.  267 
pigmentary,  iii.  895 

of  neurone,  vi.  262 
pseudomucous,  iii.  895 
pseudomyxomatous,  iii.  895 
reaction  of.  iii.  760 
waxy,  i.  268 
Wallerian.  viii.  278 
Deglutition,  iii.  897 

al)olition  of,  in  d^^sphagia,  iii.  577 
mechanism  of.  iii.  897 
stages  of,  iii.  897 
Deiters,  spider  cells  of,  ii.  848 
Dekametre,  viii.  299 
Delaware,  requirements  for  medical 
practice  in,  iv.  48 
history  of  yellow  fever  in.  viii. 
587 
Delayed  union  after  fracture,  iv. 

252 
Del^zinier'a  base,  ptomatn,  vi.  790 
Delhi  sore,  vii.  944 
Delirium,  iii.  898 
acutum,  iii.  398 
cordis,  iv.  599 
in  insanity,  v.  79.  100;  and  see 

liuanity,  eanfunonal 
senile,  v.  118;  and  see  Insanity, 
9enil6 
Delirium  tremens,  v.  81 
in  alcoholism,  v.  82 
sine  delirio,  v.  82 
symptoms,  v.  82 
treatment,  v.  84 
Delphinine,  vii.  454 
Delphinium  consolida,  vii.  454 
glaucum,  vi,  708 
poisonous,  vi.  708 
Btaphysagria,  vii.  454 
Delphinoidine,  vii.  454 
Delphisine,  vii.  454 
Delta-amido-n-valerianic  acid, 

ptoniaYn,  vi.  788 
Deltoid  muscle,  anomalies  of,  vi.  51 
Delusions,  v.  46 


I>aphne. 
Devil's  apple. 


Delusions  as  symptom  of  insanity, 
V.  46 

in  paranoia,  v.  188 
Dementia,  see  Inmnity 

acute  primary,  v.  80 

agitated,  v.  79 

as  a  symptom  of  insanity,  v.  45 

paralytica,  v.  86,  105;  and  see 
Pareiis 

paretic,  v.  86;  and  see  Parem 

pnecox.  V.  101 

senile,  v.  Ill 

stuporous,  V.  79 

thrombotic,  v.  95 
Demodex  canis,  i.  480 

folliculorum,  i.  480 
DemodicidisB,  i.  480 
Demulcents,  Iii.  400 
Dendraxone,  vi.  285 
Dendrites,  ii.  881 ;  vi.  288 

varicose  atrophy  of,  vi.  268 
Dengue  fever,  iii.  400 

complications,  iii.  402 

definition,  iii.  400 

diagnosis,  iii.  401 

differential  diagnosis,  iii.  402 

etiology,  ii,  576 ;  iii.  401 

history  of,  iii.  400 

in  armies,  ii.  576 

pathology,  iii.  402 

prognosis,  iii.  402 

propagation  of,  iii.  401 

prophylaxis,  ii.  577;  iii.  408 

relation  of,  to  malarial  fevers, 
iii.  402 

sequelae,  iii.  402 

symptoms,  iii.  401 

synonyms,  iii.  400 

treatment,  iii.  408 
Denhart's  mouth  gag,  iii.  12 
Denitriflcation  by  bacteria,  i.  685 
Denmark,  certification  of  death  in, 
iii.  875 

Pharmacopoeia  in,  vi.  582 
Dental  index,  vii.  231 
Dentalosteoma,  vi.  884 
Dentigerous  cysts,  v.  249 
Dentinoids,  iv.  834 
Dentistry,  cocaine  in,  iii.  160 
Dentition,  disorders  of,  iii.  403 ;  and 
see  Tetth 

formula  of,  iv.  868 
Denver,  iii.  408 
Deodorants,  i.  882;  iii.  411 
Deodorized  opium,  vi.  885 

tincture  of  opium,  vi.  886 
Depilating  powders,  iv.  809 
Deposits,  pathological,  iii.  894 ;  and 

see  Degene7*ation9 
Depressants,  cardiac,  ii.  687 
Depression,  mental,  as  symptom 

of  insanity,  v.  44 
Depressor   ang^uli    oris  muscle, 

anomalies  of,  vi.  48 
Depressor  nerve  of  Cyon,  iii.  118 
Depressor  thyroideaa  muscle,  vi. 

45 
Depressor,  vaginal,  use  of,  iv.  464 
Derbyshire  neck,  iv.  376;  and  see 

Goitre 
Derma,  viii.  554 

Dermacentor  americanus,  i.  486 
Dermanyssus  gallins,  i.  434 

hirundinis,  i.  434 
Dermatalgia,  iii.  412 
Dermatitis  ambustionis,  iii.  416 

blastomycetic,  iii.  41^ 

calorica,  iii.  416 


Dermatitis  caused  by  animals,  iii. 
425 
by  plants,  iii.  424 
congelationis,  iii.  417 
diagnosed  from  eczema,  iii.  715 
epidemica,  iii.  418 
from  Roentgen  rays,  iii.  418 
herpetiformis,  iii.  419;  iv.  9 
diagnosed  from  eczema,  iii. 

715 
diagnosed    from    erythema 
multiforme,  iv.  9 
malignant  papillary,  iii.  420 
medicamentosa,  iii.  421 
occupation,  iv.  512 
of  hands  and  fingers,  iv.  512 
papillaris  capillitii,  iii.  422 
pustular,  caused  by  quinine,  iii. 

422 
repens,  iii.  423 
scarlatiniformis,  iv.  8 
venenata,  iii.  424 
Dermatobia,  v.  152 
cyaniventris,  v.  158 
noxialis,  v.  158 
Dermatol,  iii.  425 
Dermatology,  cocaine  in,  iii.  160 
Dermatolysis,  iii.  426 
Dermatophilus,  il.  828 
Dermatoses  due  to  occupations,  vi. 
320 
of  the  hands  and  fingers,  iv.  511 
Dermographism,  viii.  61 
Dermoid  cysts,  iii.  350 

diagnosed  from  branchial  cysts, 

ii.  460 
of  hands  and  fingers,  iv.  501 
of  mediastinum,  v.  730 
of  nasal  cavities,  vi.  122 
of  ovary,  vii.  692 ;  viii.  581 
of  skin,'  vii.  717 
of  testis,  viii.  581 
of  thyroid  gland,  v.  780 
of  Wolfl5an  l>ody,  viii.  581 
Dermoid  tumors,  vii.  721 
branchial,  vi.  200 
of  conjunctiva,  iv.  108 
of  Fallopian  tubes,  iv.  188 
ovarian,  vi.  439;  vii.  722 
Dermol,  iii.  427 
Desault's  bandage,  i.  780 
Descent,  scheme  of.   Gallon's,  iv. 

640 
Des  Chutes  Hot  Springs,  iii.  427 
Desiccation,  effect  of,  on  bacteria, 

i.  685 
Desmoid  tumors,  iii.  427 
Des  Moines,  Iowa,  iii.  427 
Desquamation    following    use    of 

quinine,  iii.  422 
Detachment  of  the  vitreous,  riii. 

267 
Detroit,  iii.  427 
Deuterotok^,  vi.  514 
<<  Devastation,"   ship,   ventilation 

of  the,  vi.  165 
Development,  arrested,  trephining 
for,  ii.  426 
insanity  from,  v.  145 
in  childhood,  ii.  882 
of  new-born,  acquired  anomalies 
in,  vi.  276 
Deventer's  method  of  extracting 

foDtal  head.  vi.  314 
Deviation,  viii.  182 
average,  viii.  191 
probable,  viii.  191 
DevU's  apple,  see  Podophyllum 
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Be  Wecker  and  Masselon'a 

arc 

Biaphragm,  hernia  of,  iii.  484 ;  vii. 

Biarrhoea,    infantile,    pathology, 

keratosco pique,  vi.  395 

524 

iii.  444 

astigmometer,  vi.  895 

inflammation  of,  iii.  485 

prognosis,  iii.  445 

De  Wecker's  scissors,  v.  216 

lymphatics,  v.  641 

prophylaxis,  iii.  446 

Bextrin,  iii.  42S 

malformations  of,  vii.  708 

stimulants  in,  iii.  448 

urinary,  viii.  43 

nervous  affections  of,  iii.  436 

summer,  iii.  444 

Deztro-cardia,  vii.  707 

neuralgia  of,  iii.  486 

symptoms,  iii.  444 

Bextroform,  1.  268;  iv.  246 

new  growths  of,  iii.  436 

treatment,  iii.  446 

Beztrose,  iii.  428 

paralysis  of,  iii.  486 ;  vi.  631 

Biarrhoeal  diseases  among  troops. 

in  plasniH.  ii.  86 

perforations  of,  iii.  485 

ii.  578 

in  urine,  viii.  38 

phenomenon,  iii.  484 

Biarthroses,  i.  553 

Biabetes  insipidus,  vi.  781; 

and 

rheumatism  of,  iii.  485 

Biastase,  iii.  449 

see  Pidyuria 

rupture  of,  iii.  434 

an  amylolytic  enzyme,  iii.  842 

Biabetes  mellitus,  iii.  428 

spasm  of,  iii.  486 

drugs  arresting  the  action  of,  v. 

an  auto-intoxication,  i.  646 

tonic  spasm  of,  iii.  436 

684 

cataract  in,  iii.  429 

topography  of,  ii.  813 

in  malt,  v.  688 

clinical  course,  iii.  430 

traumatisms  of.  iii.  434 

Biastase,  taka,  iii.  449 

coma  in,  iii.  480 

tumors  of,  iii.  486 

Biastasis  of  recti  muscles,  iv.  681 

complications,  iii.  482 

Biaphrag^m  of  the  pharynx,  vi. 

Biastematomyelia,  vii.  697 

definition,  iii.  428 

600 

Blaster,  ii.  764 

diet  in.  iii.  430,  464.  465 

Biaphragmatic  hernia,  iv.  683 

Biastolic murmurs,  ii.  822;  iv.  604 

drowsiness  in,  iii.  560 

plexus,  vii.  578 

Biatela,  ii.  139 

effect  on  metabolism,  v.  771 

Biaphragmitis,  iii.  485 

Biathermancy  of  the  air  in  rela- 

furunculosis in,  iii.  429 

Biaphtherin,  vi.  455 

tion  to  consumption,  iii.  267 

ganerene  in,  iii.  429 
headache  in, iv. 548 

Biaphtol,  ii.  884 

Biathesis,  iii.  449 

Biarrhoea,  iii.  438 

hemorrliagic.  iv.  478 

lambul  for,  v.  244 

lesions  of  circulatory  appan 

among  troops,  ii.  578 
choleraic,  iii.  33 ;  viii.  360 

inheritance  of,  iv.  660.  664 

itus 

neuropathic,  see  ^^eiirtuthenia 

in,  iii.  429 

as   a   means   of   spreading 

neurotic,  see  Neurasthenia 

of  nervous  system  in,  iii. 

429 

cholera,  viii.  857 

Biaxone,  vi.  285 

of    respiratory    system 

in, 

Cochin  China,  vi.  208 

Bibothriocephalus  cordatus.  ii.  798 

iii.  429 

diagnosis,  iii.  441 

latus,  ii.  780.  792 

of  skin  and   mucous  mem- 

diet ill,  iii.  459 

Bibothrium  Mansoni,  ii.  798 

branes  in,  iii.  429 

epidemic,  iii.  439 

Bicheiria,  iv.  493 

medical  treatment,  iii.  431 

etiology  of,  iii.  440 

Bichloromethane,  v.  782 

retinitis  in,  vi.  957 

from  cathartics,  iii.  489 

Biclytra,  iv.  275 

sudden  death  in,  iii.  480 

from  drugs,  iii.  489 
from  food,  iii.  440 

Bicotoph^me  renale,  vi.  220 
Bicroccelium,  vii.  871 

suprarenal    medication  for, 

vi. 

412 

from  indigestion,  iii.  489 

lanceatum,  vii.  871 

symptoms,  iii.  428 

from  ulcer  of  the  rectum,  iii.  440 

lanceolatum,  vii.  871 

tests  for  sugar,  iii.  428 

in  constipation,  iii.  440 

Bicrotic  notch,  vi.  798 

treatment,  iii.  480 

infantile,  iii.  448 

wave,  vi.  798 

Biabetic  breads,  iii.  481 

in  intestinal  catarrh,  iii.  440 

Bidot's  operation  for  syndactylism. 

coma,  treatment  of  threatened. 

in  intussusception,  iii.  440 

iv.  495 

iii.  482 

in  pancreatic  disease,  iii.  440 

Bidymis,  iv.  324 

Dienenbach's    operation  (cbeilo- 

gangrene,  iii.  429 

in  peritonitis,  iii.  440 

neuritis,  iii.  429 

in  pregnancy,  iv.  346 

in  pulmonary  consumption,  iii. 

plasty).  vi.  902 

ulcer,  vii.  944 

Biencephal,  ii.  165 

urine,  i.  66 

440 

Biencephalon,  ii.  165 

Biacetic  acid  in  urine,  viii.  49 

in  renal  disease,  iii.  440 

development  of.  ii.  279 

tests  for.  iii.  480;  viii.  49 

in  typhoid  fever,  iii.  440 

Biet,  change  of,  effect  on  longevity, 

Biaceturia  an  auto-intoxication,  i. 

in  ura?mia,  iii.  440 

V.  568 

645 

masking  constipation,  iii.  440 

during  pregnancy,  iv.  844 

in  insanity,  v.  40 

nervous,  iii.  448 

for  the  sick,  iii.  450 

Bi-aoetvl  tannin,  vii.  687 
Biachylon  plaster,  v.  472 

of  children,  treatment  of,  iii.  442 

improper,   as   cause  of   disease 

of  infants,  iii.  448 

among  troops,  ii.  619 

Biagnathus,  vii.  701 

pathological  conditions,  iii.  441 

in  acute  infectious  diseases,  iii. 

Bia&ranimatic  eye,  iv.  90 
Bialyzed  iron,  v.  228 

symptoms,  iii.  438 

461 

treatment,  iii  442 

in  an>emia,  iii.  460 

Biameters  of  pelvis,  vi.  540 

varieties  of,  iii.  439 

in  appendicitis,  iii.  459 

Biamin,  iii.  482 

Biarrhoea,   infantile,  iii.  448;  see 

in  asthma,  iii.  461 

Biamins,  ptomaYns,  vi.  785 

also  Cholera  infantum 

in  biliary  calculi,  iii.  459 

in  urine,  viii.  88 

acute,  iii.  443 

in  canceV  of  the  stomach,  iii.  458 

an  auto-intoxication,  i.  645 

mycotic,  iii.  448 

in  circulatory  diseases,  iii.  460 

Biaminuria  an  auto  •  intoxication, 

chronic,  iii.  445 

in  cirrhosis  of  the  liver,  iii.  459 

i.  645 

classification,  iii.  443 

in  constipation,  iii.  458 

Biapedesis,  iii.  482 

complications,  iii.  445 

in  diabetes,  iii.  430.  464 

Biaphoretic  action  of  heat,  iv. 

628 

definition,  iii.  448 

in  diarrhcra,  iii.  459 

Biaphoretics,  iii.  482 

diagnosis,  iii.  445 

in  dilatation  of  the  stomach,  iii 

Biaphragm,  adhesions  of,  to  neigh- 

diet in,  iii.  447 

458 

boring  organs,  iii.  485 

eliminative,  iii.  448 

in  dysentery,  iii.  45)i^ 

anomalies  of,  vi.  61 

hygiene  of,  iii.  446 

in  dyspepsia,  iii.  457 

atrophy  of,  iii.  437 

infectious,  iii.  443 

in  epilepsy,  iii.  466 

clonic  spasm  of.  iii.  486 

irritative,  iii.  443 

in  exanthemata,  iii.  466 

defects  of,  vii.  524 

mechanical,  iii.  443 

in  fevers,  iii.  461 

development  of,  iii.  184 

medicinal  treatment,  iii.  448 

in  gall-stones,  iii.  468 

diseases  and  injuries  of,  iii.  484 

nervous,  iii.  448 

in  gastritis,  iii.  457 

displacements  of,  iii.  484 

non-infectious,  iii.  448 

in  gout,  iii.  468 
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Diet  iu  infantile  diarrhoea,  iii.  447 

in  insanity,  v.  74 

in  insomnia,  iii.  460 

in  intestinal  diseases  of  child- 
hood, iii.  4Q9 

in  laundicc,  iii.  450 

in  litha^mia,  iii.  468 

in  nephritis,  iii.  450 

in  nervous  affections,  iii.  466 

in  neurasthenia,  iii.  466 

in  pharyngitis,  iii.  456 

in  pleurisy  with  effusion,  iii.  461 

iu  pneumonia,  iii.  461 

in  pulmonary  tuberculosis,  iii. 
461 ;  V.  604 

in  pyloric  obstruction,  iii.  458 

in  renal  calculi,  iii.  468 

in  rheumatism,  iii.  468 

in  skin  diseases,  iii.  466 

in  stenosis   of   cardiac   end  of 
stomach,  lit.  456 
of  oesophagus,  iii.  456 

in  stomatitis,  iii.  456 

in  tonsillitis,  iii.  456 

in  typhoid  fever,  iii.  463 

in  ulcer  of  the  stomach,  iii.  458 

in  ura>mia,  iii.  460 

in  uricacidcemia,  iii.  468 

standards  of,  iii.  464 ;  v.  771 

von  Noorden's  standard,  iii.  464 
Dietary  values  of  foods,  vi.  172 
Dietetics  of  the  sick,  iii.  450 
Diethylamin,  ptomaln.  vi.  785 
Diethylene-diamin,  vi.  688 
Di-ethyl-ketone,  iii.  467 
Diethyl-melonyl-urea,  viii.  221 
DieU's  crisiB,  v.  820 
Dieiilafo^'s  aspirator,  i.  570 
Diiferential   air  calorimeter,  ii. 

568 
DiArentiation,  iii.  467 

factors  affecting,  iii.  468 
Diffraction  gating,  vii.  273 
DifPUsion,  i.  50 

and  osmotic  pressure,  viii.  417 

of  salts,  viii.  414 
Digallic  acid,  vii.  686 
Digastric   muscle,  anomalies  of. 

vi.  46 
Digestants,  iii.  460 
Digestibility  of  various  foods,  vi. 

175 
Digestion,  iii.  471 

artificial,  of  tissues,  iv.  712 

buccal,  iii.  471 

disorders  of,   see  StonuKh,  dis- 
eases of,  and  Enteritis 

disturbances  of,  effect  on  me- 
tabolism, V,  774 

effect  of  mastication  on,  v.  700 
of  papain  on,  vi.  482 

gastric,  iii.  472 

intestinal,  iii.  478 

leucocytosis  during,  v.  401 
Digestive  disorders  due  to  occu- 
pation, vi.  820 

in  neurasthenia,  vi.  250 

mercurv  in,  v.  756 
Digestive  ferments,  iii.  470 
Digestive  system,  changes  In,  in 
myelogenous  leukiemia,  v.  500 

modifications  of,  in  pregnancy, 
iv.  840 
Digestive  tract  in  cretinism,  iv.  808 

iu  infancy,  iv.  857 

malformations  of.  vii.  708 

myomata  of.  vi.  76 

syphilitic  affections  of,  vii.  622 


Digestives,  vii.  805.  807 

Digital  compression  in  control  of 

hemorrhage,  i.  289,  586 
Digital  fascia,  contraction  of,  iv. 

522 
Digitalein,  iii.  477 
Digitalin,  iii.  476 

action  of.  on  heart,  v.  28 
effects  of,  on  foetus,  vi.  279 
hypodermatic  use  of,  iv.  821 
Digitalines,  iii.  470 
Digitalis,  iii.  476 
action,  iii.  477 

on  blood  pressure,  ii.  608 
on  circulation,  ii.  607 
on  heart,  ii.  607 
allied  drugs,  ii.  701 
as  a  cardiac  tonic,  ii.  606 
as  a  diuretic,  iii.  548 
composition,  iii.  476 
contraindications,  iii.  478 
description,  iii.  476 
differences    between    strophan- 

thus  and,  vii.  541 
dose,  iii.  478 
habitat,  iii.  476 
indications  for  use,  ii.  701 
preparations  of.  iii.  478 
purpura,  iii.  476 
toxicological,  iii.  478 
use  of,  ii.  701 

in  aneurism,  i.  827 
in  diseases  of  the  heart,  iii. 
477 ;  iv.  600 
Digitonin,  iii.  477 
Digitoxin,  iii.  477 
Dinydrocollidin,  ptomaTn,  vi.  780 
Dihydrolutidin,  ptomaln,  vi.  780 
Di-hydro-resorcin,  iii.  470 
Di-iodo-beta-naphtol,  iii.  470 
Di-iodo-carbazol,  iii.  470 
Di-iodoform.  iii.  470 
Di-iodo-metnyl-salicvlate,  vii.  25 
Di-iodo-salicylic  acid,  iii.  470;  v. 

210 
Di-iodo-salol,  iii.  470 
Dilatation  of  cervix  uteri,  viii.  60 
of  gallbladder,  iv.  205 
of  gall-duct,  iv.  204 
of  heart,  iv.  508 
of  oesophagus,  vi.  845 
congenital,  vi.  888 
of  stomach,  vii.  524 
diet  in,  iii.  458 
of  veins,  viii.  215;  and  see  Var- 
ices and  Phlebeetasia 
Dilator  naris  muscle,  anomalies 

of,  vi.  48 
Dilator  pupillao,  iv.  76 
Dilators  for  cystoscopy,  i.  770 
DiU,  iii.  470 
fruit,  iii.  470 
seed.  iii.  470 
Diluted  acetic  acid.  i.  65 
hydrobromic  acid,  iv.  777 
hydrochloric  acid,  iv.  780 
hydrocyanic  acid,  iv.  780 
nitrate  of  silver,  vii.  215 
nitrohydrochloric  acid,  vi.  204 
phosphoric  acid,  vi.  620 
solution  of  subacetate  of  lead,  v. 

471 
sulphuric  acid,  vii.  568 
Diluting  fluids  for  blood   count- 
ing, ii.  48 
Di-methyl-aoetal,  iii.  470 
pimethylamin,  ptomaTn,  vi.  784 
i-methyl-phosphin,  v.  781 


Dimethyl-pyrocatechin,  viii.  221 
Diminished  respiration,  ii.  817 
Dinitro-cellulose,  iii.  208 
Dicesophagus,  vi.  888 
Dioptometry,  vi.  804 

objective,  vi.  804 

subjective,  vi.  805 
Dioptrics,  iv.  88 

accommo<1ation.  iv.  08 

refraction,  iv.  8iB 
Dioptrie,  i.  56 
Diosphenin,  ii.  514 
Diospora  caucasica,  v.  802 
Diospyros,  vi.  574 

virginiana,  vi.  574 
Dioxide  of  manganese,  v.  686 
toxicology  of,  V.  687 

of  sulphur,  vii.  662 
Dioxyanthrol,  i.  868 
Dioxynaphthalene,  iii.  470 
Diphallus,  vii.  710 
Diphtheria,  iii.  480 

antitoxin,  i.  880;  iii.  480 

production  of,  i.  800,  608 

bacillus  of,  i.  604,  607;  iii.  480 
in  dissection  and  operation 
wounds,  iii.  581 

bacteriological  diagnosis  of,  iii. 

•    487 ;  viii.  800 

bacteriology  of,  i.  604;  iii.  480 

cardiac  paralysis  in,  vi.  401 

caused  by  milk,  v.  887 

characteristic  appearances  of,  iii. 
486 

cold  in,  iii.  104 

complications,  iii.  486 

death  rate  in,  viii.  265 

diagnosis,  iii.  486;  viii.  800 

disposal  of  healthy  members  of 
family  during,  iii.  487 

erythema  in.  iv.  7 

general  treatment,  iii.  488 

history,  iii.  480 

immunity  against,  iii.  482 

in  annies,  ii.  577 

how  to  avoid,  v.  814 

laryngeal,  iii.  488 

local  treatment,  iii.  487 

membrane  formation,  iii.  488 

mixed  infection  in,  iii.  481 

nasal,  vi.  112 

of  the  auricle,  iii.  608 

of  the  conjunctiva,  iii.  248 

of  the  oesophagus,  vi.  840 

of  the  vulva,  viii.  161 

paralysis  following,  vi.  480 

pathology  of.  iii.  488 

persistence  of  bacilli  of,  iii.  481 

pharyngeal,  iii.  484 

prognosis,  iii.  487 

prophylaxis,  iii.  487 

relapses,  iii.  486 

serum  tuerapy  in,  iii.  480;  vii. 
188 

susceptibility  to,  iii.  482 

symptoms,  iii.  484,  485 

toxin,  iii.  481 

transmission  of,  iii.  482 

treatment,  iii.  487 
Diphtheritic  conjunctivitis  a  cause 
of  blindness,  ii.  10 

necrosis,  vi.  208 
Diplacanthus,  ii.  701 

nanus,  ii.  701 
Diplacousis,  iii.  608 
Diplegia  facialis,  iv.  124 
Diplo-baciUus,  i.  680 
Diplococcus,  i.  680 
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Diplococcus  intracellularis  menin- 

Disinfection, iii.  498 

Dislocations  of  the  patella,  inter- 

gitidis, i.  709 

at  quarantine  stations,  vi.  822 

mittent,  vi.  518 

pneumonia?,  i.  707,  709 

by  chlorine  gas,  iii.  5 

of  the  pelvic  bones,  iii.  528 

DiplogonoporuB,  ii.  798 

definition  of,  iii.  496 

of  the  penis,  vii.  176 

grandis.  ii.  798 

of  clothing,  iii.  497,  504 

of  the  phalanges,  iii.  628,  580 

Diploic    cephalhaematomata,  ii. 

of  dressings,  iii.  504 

of  the  radius,  iii.  520 

764 

of  excreta,  iii.  497 

of  the  ribs,  iii.  512 

Diplopia,  iii.  490 

of  hands,  vi.  795 

of  the  scaphoid,  iii.  680 

anomalous  type  of,  iii.  498 

of  patient,  iii.  504 

of  the  semilunar  cartilages,  v. 

from  strabismus,  vii.  530 

of  school-room,  iii.  606 

274,288 

mouoplithalmica,  iii.  498 

of  ships,  iii.  498,  505 

of  the  shoulder,  iii.  517 

Diplopoda,  v.  160 

of  sick-room,  iii.  497,  504 

congenital,  iv.  698 

DippePs  animal  oil,  iii.  498 

of  the  person,  iii.  497 

Stimson's  method  of  reduc- 

DiprosopuB, vii.  684 

of  woodwork,  iii.  504 

ing,  iii.  511 

dioplitlialmus,  vii.  684 

Dislocatio  erecta,  iii.  519 

varieties,  iii.  517 

monostomus,  vii.  684 

Dislocations,  iii.  506 

with  fracture,  iii.  520 

tetrophtiialmus,  vii.  684 

accidental,  iii.  506 

of  the  spine,  iii.  512 

triophtlialmus,  vii.  684    • 

after-treatment,  iii.  611 

of  the  sternum,  iii.  518 

Dipsomania,  v.  84,  188 

ancient,  iii.  506 

of  the  thumb,  iii.  528 ;  iv.  513 

in  epileptic  insanity,  v.  100 

bilateral,  iii.  507 

of  the  toes,  iii.  580 

Diptera,  parasitic,  v.  152 

classification,  iii.  506 

of  the  ulna,  iii.  521 

poisonous,  V.  162 

complete,  iii.  506 

of  the  vertebrae,  vii.  898 

Dipterooarpus,  iv.  456 

complicated,  iii.  506 

of  the  wrist,  iii.  522 

Dipveus  parasiticus,  vii.  688,  689 
Dipyfidium,  ii.  792 

compound,  iii.  506 

congenital,  iv.  512 

amputation  in,  i.  286 

spontaneous,  iv.  512 

caninum,  ii.  792;  vi.  502 

congenital,  vi.  277 

traumatic,  iv.  612 

Direct  ing^uinal  hernia,  iv.  671 

of  the  hip,  iv.  692 

old,  iii.  506 

Direct  necrosis,  vi.  201 

of  the  knee,  iv.  698 

pathological,  iii.  506 

Direction,  judgment  of,  iii.  498 

of  the  patella,  vi.  518 

pathology  of,  iii.  608 

Disaccharides  in  urine,  viii.  48 

of  the  shoulder,  iv.  698 

primary,  iii.  507 

Disarticulation   at  the  elbow,    i. 

of  the  wrist,  iv.  612 

primitive,  iii.  507 

250 

consecutive,  iii.  507 

prognosis,  iii.  509 

at  the  hip,  i.  264 

coxo-femoral,  iii.  528 

recent,  ill.  506 

at  the  knee,  i.  261 

diagnosis,  iii.  507 
entire,  iii.  507 

recurring,  iii.  507 

at  the  wrist,  i.  250 

regular,  iii.  607 

of  the  fingers,  i.  249 

etiology,  iii.  607 

secondarjr,  iii.  507 

of  the  shoulder,  i.  258 

incomplete,  iii.  506 
irregular,  iii.  507 

simple,  hi.  506 

Disassociation,  method  of,  iv.  710 

single,  iii.  507 

Disc,  a  form  of  medicine,  v.  786 

multiple,  iii.  507 

spontaneous,  iii.  506 

optic,  iv.  77 

of  tendons,  vii.  665 

statistics  of,  iii.  507 

Janvier's  tactile,  viii.  562 

of  the  ankle,  iii.  529 

subclavicular,  iii.  520 

Discission  for  catamct.  ii.  725 

of  the  astragalus,  iii.  529 

subcoracoid,  iii.  520 

needle,  ii.  725 

of  the  carpus,  iii.  523;  iv.  612 

subglenoid,  iii.  517 

of  cervix  uteri,  viii.  69 

of  the  clavicle,  iii.  514 

symptoms,  iii.  507 

Discord,    differentiated    from  har- 

of the  coccyx,  iii.  528 

traumatic,  iii.  506 

mony,  i.  615 

of  the  cuboid,  iii.  580 

treatment,  iii.  509 

Discursiveness  in  insanity,  v.  44 

of  the  cuneiform  bones,  iii.  580 

unilateral,  iii.  507 

Discus  proligerus,  iv.  451 

of  the  elbow,  iii.  521 

varieties,  iii.  506 

Disease  and  insanity,  v.  83,  66,  67 

of  the  eyeball,  vi.  408 

Displacement  of  heart,  iv.  583 

caused  by  miUi,  v.  833 

of  the  femur,  iii.  528 

of  ovary,  vi.  482 

cause  of  deaf-mutism,  iii.  865 

into  the  ischiatic  notch,  iii. 

of  stomach,  vii.  523 

constitutional,  a  cause  of  insan- 

526 

of  uterus,  viii.  78 

ity,  V.  88 

into  the  thyroid  foramen,  iii. 

Dissection,  permission  required  for, 

conveyed  by  milk,  v.  887 

527 

ii.  534 

dependent  on  military  service,  ii. 

on  the  dorsum  ilii,  iii.  524 

Dissection    and     operation 

621 

on  the  pubis,  iii.  527 

wounds,  iii.  530 

diagnosed  from  blood  examina- 

of the  tibula,  iii.  529 

clinical  course,  iii.  537 

tions,  ii.  69 

of  the  fingers,  iii.  523 

diagnosis,  iii.  539 

due  to  habitation,  iv.  767 

of  the  hip,  iii.  523 

etiology,  iii.  530 

eosinophilia  in,  v.  493 

congenital,  iv.  692 

pathogenesis,  iii.  588 

fatality  of,  iii.  495 

diagnosed  from  coxa  vara, 

treatment,  iii.  540 

feigned,  among  troops,  ii.  622 

iii.  809 

Disseminated  sclerosis,  viii.  491 

hand  in,  iv.  588 

dorsal,  Stimson's  method  of 

Dissipation,  effect    of,   on    meno- 

heredity in  relation  to,  iv.  659 

reducing,  iii.  511 

pause,  ii.  799 

in  armies,  ii.  572 

of  the  humerus,  iii.  517 

Dissociation,  diffusion,  and  ac- 

in childhood,  ii.  888 

of  the  hyoid  bone,  iii.  518;  iv. 

tion  of  salts,  viii.  414 

industrial,  vi.  818 

794 

Distance,  estimate  of,  viii.  240 

influence  of  climate  on,  iii.  147 

of  the  knee,  iii.  528 

DistiUation  of  water,  viii.  ^m 

in    relation   to    occupation,   vi. 

congenital,  iv.  698 

on  ships,  vi.  169 

818 

of  the  larynx,  v.  420 

Distilled  spirituous  liquors,  i.  109 

registration  of,  see   Vital  statis- 

of the  maxilla,  iii.  512 

Distoma  Buski,  vii.  867 

tic  a 

of  the  metacarpal  bones,  iii.  523 ; 

caviae,  vii.  865 

Disinfectants,  i.  687;  iii.  495 

iv.  512 

conjunctum.  vii.  870 

as  (li^restants,  iii.  470 

of  the  metatarsal  bones,  iii.  580 

conns,  vii.  869 

Disinfecting^  apparatus,  formalde- 

of the  nasal  bones,  vi.  123,  296 

crassum,  vii.  867 

hyde,  iii.  508 

of  the  OS  calcis,  iii.  530 

endemicura,  vii.  870 

steam,  iii.  499,  501 

of  the  pjitella,  iii.  527 ;  v.  274 

hfiematobium,  vii.  872 

fluid,  Ledoyen's,  v.  472 

congenital,  vi.  518 

of  kidney,  v.  844 
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Distoma  hepaticiim  in  gall-blad- 
der and  ducts,  iv.  298 

hepatisendemicuni,  vii.  870 
innocuum,  vii.  870 
pernicioBum,  vii.  870 

beteropliyes,  vii.  870 

japonicum,  vii.  870 

lanceolatum.  vii.  869,  871 

magnum,  vii.  866 

oculi  humani,  vii.  866 

ophthalmobium,  vii.  866 

pulmonale,  vii.  867 

pulmonis*  vii.  867 

Rathonisi,  vii.  867 

Rin^eri,  vii.  867 

sibincum,  vii.  869 

sluense,  vii.  869 

spathulatum,  vii.  870 

tenuicolle,  vii.  869 

texanicum,  vii.  866 

Westermanii.  vii.  867 
Diatomum,  see  Dutoma 
distortion  in  ]iip*joint  disease, 
V.  268 

treatment  of,  v.  284 
Distraction  in  treatment  of   bip- 
Joint  disease,  v.  277 
of  knee-Joint  disease,  v.  285 
DistrichiasiSy  iv.  120 
IHstrict    of    Columbia,    require- 
ments for  medical  practice  in,  iv. 
48 
Disuse,  atrophy  from,  i.  607 
Dita,  iii.  542 
Ditain,  iii.  542 
Ditaine,  iii.  542 
Ditamine,  iii.  542 
Di-thio-calcium    carbonate,    iii. 

543 
Dittany,  iii.  548;  v.  879 

American,  iii.  548 
Dittrich'a  plugs,  viil.  408 
Diuresis,  vi.  731 

Diuretic,  infusion  of  digitalis  as,  iii. 
478 

salt,  vi.  744 
Diuretics,  iii.  543 

action  of,  on  kidney,  vii.  100 

direct,  iii.  543 

indirect,  iii.  648 

in  nephritis,  v.  336 

irritant,  iii.  546 

saline,  iii.  544 

stimulant,  iii.  546 
Diuretin,  iii.  548 

as  a  diuretic,  iii.  546 
Diverticula  of  (esophagus,  vi.  846 
Divorces,  viii.  247 

of  insane,  v.  77 
Divulsion  of  cervix  uteri,  viii.  69 

of  urethra,  viii.  24 
Dixie  Springs,  iii.  549 
Dizsiness,  sensation  of,  vii.  121 

in  ear  diseases,  iii.  659 
Dechmius  anchylostomum,  vi.  221 

duodenalis,  vi.  221 
Dock,  iii.  549 

yellow,  iii.  549 
DoenhofTs  myodynamometer,  iii. 

564 
Doering's  lymph  mill,  viii.  141 
Dog.  haemolymph  glands  of,  iv.  468 

lymphatic  system  of,  v.  649 
Dogbane,  sec  Aj>ocyanaee€B 

poisonous  plant,  vi.  705 
Dog-buttons,  vi.  807 
Dog-flea,  V.  155 
Dog-grass,  iii.  298 


Dog-nose,  iv.  638 
Dogwood,  flowering,  iii.  549 

Jamaica,  iii.  550 

poisonous  plant,  vi.  697 
Dolomol,  iii.  550 
Dolores,  iii.  550 
Dondos,  i.  165 
Donovan*s  solution,  i.  524 
Dorema  ammoniacum,  i.  217 
Dormiol  as  a  hypnotic,  iv.  818 
Dorsalis  pedis  artery,  iv.  197 

anomalies  of,  i.  536 
Dorsalis  penis  artery,  anomalies 

of,  i.  534 
Dorso-epitrochlearis  muscle,  vi. 

48.  53 
Dorsum  ilii,  dislocations  on,  iii.  524 
Dosage,  iii.  550 

bv  rectum,  v.  735 

circumstances  necessitating  mod- 
ification of,  iii.  551 

modification  of,  for  children,  iii. 
551 

standard,  iii.  550 
Doses,  divided,  iii.  550 
Double-hand,  iv.  493 
Double-staining,  methods  of,  viii. 

397 
Douches,  iv.  792 

ante-partum,  v.  385 

hot,  uses  of,  iv.  624 

nasal,  v.  733 

pail,  iii.  194 

spray,  iii.  194 
Dover's  powder,  v.  212;  vi.  387 

diaphoretic  action  of,  iii.  433 
Doxtatter's  Mineral  Well,  iii.  552 
Doyen's  intralaryngeal  tube,  iv. 

145 
Dracuncular  ulcer,  vii.  944 
Dracunculus  loa,  vi.  211 

medinensis,  vi.  210 

oculi,  vi.  211 
Dragendorff 's  method  of  analysis 
for  alkaloids  and  giucosides,  vi. 
723 
Drain's  blood,  iii.  552 
Drainage,  iii.  554 

in  operations,  i.  569 

materials  for,  i.  569;  iii.  564 

methods  of,  iii.  554 

of  joints,  V.  294 

purpose  of,  iii.  554 
Drainage,  house,  iv.  762 

defects  in,  iv.  769 
Drainage  tubes,  iii.  555 
Drastic  purgatives,  vi.  812 
Draught,  imperial,  vi.  745 
Drawers  for  soldiers,  v.  795 
Dreamy  state  in  epileptic  insanity, 

V.  99 
Dregea  volubilis,  i.  565 
Dressings,  surgical,   1.   568;   iii. 

552 
Dribbling  of  urine,  viii.  484 
Dried  alum,  i.  207 
Dried  sodium  carbonate,  vii.  257 
Dried  zinc  sulphate,  viii.  339 
Drigalski  and   Oonradi's   agar, 

viii.  375 
Drinking-water,  see  Water 

for  soldiers,  v.  804 
Drinks  as  food,  i.  177 

for  the  sick,  iii.  456 
Drip-sheet,  iv.  789 

mode  of  friction,  iv.  789 
Dromograph,  iii.  101 
Drop  finger,  iv.  516 


Dropsy,  vi.  334;  and  see  Ascites  2kii& 
(Edema 
false,  vi.  837 
in  heart  diseases,  treatment  of, 

iv.  610 
of  Tenon's  capsule,  vi.  406 
of  the  brain,  ii.  481 
of  the  joints,  v.  261 

tuberculous,  v.  263 
of  the  pericardium,  iv.  787 
of  the  peritoneum,  i.  563 
renal,  diuretics  in,  iii.  544 
sleeping,  vii.  242 
Drosera,  iii.  559 
Droseracead,  iii.  559 
Drowning,  resuscitation  from,  i.  560 

signs  of  death  from,  i.  672 
Drowsiness,  iii.  559 
forms  of,  iii.  560 
from  drugs,  iii.  561 
treatment,  iii.  561 
Drug  eruptions,  iii.  421 
Drug  habits,  v.  81 ;  and  see  Cocaine, 

Opium,  Chlai'al^  etc. 
Drug-inspection,   modern  legisla- 
tion relative  to,  iv.  162 
Drug  intoxication  and  habitua- 
tion, V.  81 
Drugs,  see  Pha'rmaeopcna 

action  of,  upon  the  cardio-inhibi- 

tory  mechanism,  v.  23 
adulteration  of,  iv.  177 
history  of,  iv.  162 
cause  of  diarrhoea,  iii.  439 

of  mental  disturbance,  v.  85 
depending   upon    alkaloids  for 

their  activity,  i.  104 
drowsiness  from,  iii.  561 
effect  of,  on  body  temperature, 
ii.  570 
on  knee-jerk,  v.  366 
eliminated  by  milk,  v.  818 
headache  from  use  of,  iv.  548 
idiosyncrasy  in  regard  to»  iv.  842 
incompatibility  of,  iv.  853 
injuriously  affecting  milk,  v.  885 
tolerance  for,  iv.  842 
Drunkenness,  v.  82 

a  bar  to  enlistment,  vi.  849 
convulsive,  of  Percy,  v.  82 
pathological,  v.  82 
DrupacesB,  poisonous  plants,  vi.  707 
Dry-cupping  as  a  counter-irritant, 

iii.  305 
Dry  gangrene,  iv.  305 
Dry  pleurisy,  vi.  662 
Drymis  Winteri,  ii.  646 
Dryobalanops  aromatica,  ii.  131 

camphora,  ii.  131,  623 
Dryopteris,  iv.  148 
filix  mas.  iv.  147 
marginalis.  iv.  147 
Dublin,  N.  H.,  iii.  562 
Duboisia,  iii.  562 

Hopwoodii.  iii.  562 
myoporoides,  iii.  562 
Duboisine,  iii.  562 

as  a  mydriatic,  vi.  70 
Dubreuil's  method  of  amputation 

at  the  wrist,  i.  251 
Duchenne's  dynamometer,  iii.  564 
Duct  of  Bartholin's  gland,  dilatation 
of,  i.  735 
of  Cuvier,  left,  persistence  of, 

viii.  202 
of  mamma,  ii.  467 
of  SantorinI,  vi.  460 
of  Wirsung,  vi.  460 
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Duct  of  Wirsimg,  anatomical  rela- 
tion of,  vi.  473 
pancreatic,  vi.  460 

accessory,  vi.  460 
thoracic,  v.  045 
Ductus   arteriosus,   persistence  of, 
vii.  707 
premature  obliteration  of,  ii. 
94 
cochlearis,  i.  621 
endolymphaticus,  i.  621 
Dudgeon's    sphyg^ograph,    vii. 

Dudley's  method  of  shortening  the 

round  ligaments,  viii.  84 
Dufiruetia,  i.  862 
Dulcainara,  i.  768 
Dulcin,  iii.  562 
Duncan  Springs,  iii.  562 
Dunham's  peptone   solution,  viii. 
371 

tliermo- regulator,  viii.  884 
Duodenum,  changes  occurring  in 
chyme  in  the,  iii.  88 

histology  of,  v.  184 

measurements  of,  viii.  289 
Duotol,  iv.  424 
Duplex  vagina,  viii.  157 
Duplicities,  vii.  674 

asymmetrical,  vii.  689 

etiology  of,  vii.  676 

parallel,  vii.  685 

parasitic  origin  of,  vii.  698 

symmetrical,  vii.  677 
Dupuytren's  contraction,  iv.  517 

methoii  of  amputation  at  shoul- 
der, i.  254 
Dura  mater,  ii.  210 

endothelioma  of,  vii.  89 

sinuses  of.  ii.  260 

substitute  for,  ii.  410 

theca  of,  ii.  211 
Dural  arteries,  ii.  249:  and  see  Men- 
ingeal arUries 

veins,  ii.  255 
Duration  of  work,   effect  of,   on 

health,  vi.  823,  327 
Dust  a  public  nuisance,  vi.  880 

effect  of  inhalation  of,  vi.  824 

in  workshops,  prophylaxis  in  re- 
gard to,  vi.  328 
Dutch  liquid,  iv.  15 
Dwarfism,  viii.  419 

distinguished  from  cretinism,  iv. 
895 

essential,  viii.  419 

primary,  viii.  419 

secondary,  viii.  424 

symptomatic,  viii.  424 
Dwarfs,  vii.  678 
Dyer's  green-weed,  iv.  855 
Dyes,  aniline,  viii.  895 

prefmration  of  various,  viii.  896 
Dynamite,  vii.  910 
Dynamometer,  iii.  568 
Dyscoria,  v.  217 
Dyscrasia,  iii.  449 
Dysentery,  iii.  565 

acute  amoQbic,  iii.  571 
catarrhal,  iii.  568 

amoebic,  iii.  569 

bacteriological  diagnosis  of,  viii. 
899 

bacteriology  of,    iii.    569,   572; 
viii.  399 

chronic  amoebic,  iii.  572 

complications,  iii.  578 

diagnosis,  iii.  578 


Dysentery,  etiology,  iii.  569 
forms  of,  iii.  568 
from  impure  water,  iii.  667 
geographical  distribution  of,  iii. 

566 
history,  iii.  565 
in  armies,  ii.  579 
in  children,  iii.  444 
etiology,  iii.  444 
pathology,  iii.  444 
symptoms,  iii.  445 
individual  predisposition  to,  iii. 

568 
influence  of  other  diseases  on,  iii. 
568 
of  soil  on,  iii.  566 
pathological  anatomy,  iii.   568, 

570,  572 
predisposing  causes,  iii.  566 
prognosis,  iii.  573 
*    relation  of,  to  tropical  abscess,  v. 
532 
serum  diagnosis  in.  vii.  132 

therapy  in,  vii.  188 
sporadic,  iii.  568 
symptoms,  iii,  569,  571,  572 
treatment,  iii.  574 
tropical,  due  to  amoeba  coli,  i. 
232 
Dysidrosis,  vi.  733 
Dysmenorrhcea,  iii.  575 
leucorrhoea  in,  v.  495 
mechanical,  iii.  576 
membranous,  iii.  576 
obstructive,  iii.  576 
treatment,  iii.  576 
Dyspepsia,  vii.  492 
causes,  vii.  492 
diet  in,  iii.  457 

drowsiness  caused  by,  iii.  560 
intestinal,  iii.  458 
nervous,  iii.  457;  vii.  504 
treatment,  vii.  496 
Dysphagia,  iii.  577 
Dyspncea,  iii.  578;  vi.  951 
asthmatic,  i.  586 
cardiac,  iv.  610 
in  dyspepsia,  vii.  495 
in  pulmonary  tuberculosis,  v.  605 
Dystocia,  due  to  deformed  pelves, 
vi.  524 

Ear,  affections  of,  causing  headache, 
iv.  549 
anatomy  of,  i.  615 

of  auditory  ossicles,  i.  616; 

iii.  584 
of  external  auditory  canal,  i. 

625 
of  tympanic  membrane,  iii. 
581 
angioma  of,  iii.  669 

of  the  auricle,  iii.  608,  666 
anomalies  of  muscles  of,  vi.  42 
artificial  drum  membrane,  iii.  681 
atheroma  of  auricle,  iii.  666 
atresia  of,  i.  608 

auditory  nerve,  affections  of  the, 
iii.  597 
ossicles,  i.  616 
auricle,  affections  of  the,  iii.  606 
benign  growths  of,  iii.  666,  668 
burns  and  scalds  of  the  auricle, 

iii.  611 
carcinoma  of,  iii.  669 
cochlea,  i.  621 

cutaneous  diseases  of  the  auricle, 
iii.  606 


•,  cystoma  of  auricle,  iii.  666 
cysts  of  the  auricle,  iii.  608 
diagnosis  of,  iii.  658 
diphtheria  of  the  auricle,  iii.  608 
discharge  from,  iii.  659 
Ear,  Diseases  of,  acute  catarrhal  or 
nonsuppurative     indam- 
mation  of  the  middle  ear, 
iii.  588 
suppurative  inflammation  of 
the  middle  ear,  iii.  589 
affections  of  the  auditory  nerve, 
iii.  597 
of  Uie  auricle,  iii.  606 
of  the  Eustachian  tube,  iii. 

612 
of     the    external  auditory 
canal,  iii.  613 
alterations  in  the  tympanic  mem- 
brane and  adjacent  bonv  walls 
due  to  former  disease,  iii.  621 
artificial  aids  to  defective  hear- 
ing, iii.  630 
chronic  catarrhal  or  non-purulent 
inflammatitm  of  the  middle 
ear.  iii.  684 
purulent  inflammation  of  the 
middle  ear,  iii.  687 
foreicn  bodies  in  the    external 
auditory  canal  and  middle  ear, 
iii.  646 
general  therapeutics,  iii.  649 
intracranial     complications    of 
acute  and  chronic  inflamma- 
tions of  the  middle  ear,  iii.  654 
mastoid  operations,  v.  701 
methods  of  diagnosis,  iii.  658 
new  growths,  iii.  666 
operations  upon   the  tympanic 
membranes  and    ossicles,  iii. 
670 
syphilitic  affections,  iii.  674 
traumatic  affections,  iii.  687 
tuberculosis  of  the  middle,  iii.  690 
Ear,  eczema  of   external  auditory 
canal,  iii.  619 
erysipelas  of  the  auricle,  iii.  607 
examination  of,  for  purposes  of 

diagnosis,  iii.  658,  663 
external,  i.  615 

anatomy  and  physiology  of, 

i.  615 
new  growths  of,  iii.  667 
Ear,  external  auditory  canal,  i. 
615 
anatomy  of,  i.  625 
affections  of,  iii.  618 
foreign  bodies  in,  iii.  646 
traumatisms  of,  iii.  688 
Ear,  fibroma  of  auricle,  iii.  666 
fibrous  tissue  growths  of.  iii.  B68 
foreign  bodies  in,  iii.  646 
fractures  of  the  temporal  bone, 

iii.  689 
frost-bite  of  the  auric\e,  iii.  607 
gangrene  of  the  auricle,  iii.  607 
general  therapeutics  of,  iii.  649 
gunshot  wounds  of,  iii.  689 
hsematoma  of,  iii.  687 

of  the  auricle,  iii.  608 
hypertrophies  of  the  auricle,  iii. 

608 
impacted  cerumen,  iii.  614 
inflammations      of,      catarrhal, 
acute,  iii.  588 
catarrhal,  chronic,  iii.  634 
intracranial     complicatioDS 
of,  iii.  654 
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*,  inflammations  of.  nou -purulent, 
iii.  634 
non -suppurative,  iii.  688 
purulent,  iii.  687 
suppurative,  iii.  589 
in  insanity,  v.  61 
Ear,  internal,  i.  616,  619 

anatomy  and  physiology  of»  i. 

619 
escape  of  pus  into,  symptoms  of, 

iii.  602 
malignant  growth  of,  iii.  670 
sypliilitic  affections  of  the,  iii. 
682 
affections  of  the,  in  child- 
hood and  adolescence,  iii. 
686 
Zar,  labyrinth,  see  Ear,  internal 
laminated  epithelial  plugs  in  ex- 
ternal auditory  canal,  Hi.  616 
lobe  of.   site  for  puncture  for 

blood  examination,  ii.  88 
lympliatics  of,  v.  627 
malformations,  congenital,  of  the 
auricle,  iii.  611 
of    the    external    auditory 
canal,  iii.  618 
malignant  growths  of,  iii.  668 
massage    for   affections  of,   iii. 

668 
mastoid  operations,  v.  701 

surgical  anatomy  of,  iii.  694 
medication  of.  iii.  668;  v.  788 
methods  of  diagnosis,  iii.  668 
Sar,  middle,  i.  616 

ac\itc  catarrhal  inflammation  of, 
iii.  688 
suppurative     inflammation 
of,  iii.  589 
angioma,  iii.  669 
benign  growths  of,  iii.  668 
carcinoma  of,  iii.  669 
chronic  catarrhal  inflammation, 
iii.  684 
suppuration,  iii.  687 
examination  of,  iii.  668 
flbrou»-tissue  growths  of,  iii.  668 
foreign  bodies  in.  iii. 646 
inflammation     of,     intracranial 

complications,  iii.  654 
inflation  of,  iii.  664 
medication  of.  v.  788 
muscles  of,  i.  619 
operations  on,  iii.  671 
papilloma  of,  iii.  668 
pearly  growths  of,  iii.  668 
Politzerization  of,  iii.  664 
purulent  inflammation,  chronic, 
iii.  687 
inflammation,  chronic,  spe- 
cial method  of  exploring 
in,  iii.  640 
sarcoma  of,  iii.  670 
syphilitic  affections  of,  iii.  677 
affections  in  childhood  and 

adolescence,  iii.  686 
catArrhal   inflammation   of. 

iii.  677 
neuralgia  of,  iii.  680 
purulent    inflammation   of, 
iii.  679 
tuberculosis  of,  iii.  690 
*,  muscles  of  middle  ear,  i.  619 

anomalies  of,  vi.  42 
nervous  affections  of  the  auricle, 

iii.  611 
new  growths  of,  iii.  666 
of  Dionysius,  the,  iii.  683 


B|ur.  operations  upon  the  mastoid,  v. 
701 
upon  the  middle  ear,  iii.  671 
upon  the  ossicles,  iii.  670 
upon    the  tympanic   mem- 
brane, iii.  670 
ossicles,  anatomy  of,  i.  616;  iii. 
684 
dimensions  of.  ii.  687 
movements  of.  i.  617 
operations  upon,  iii.  670 
osteoma    of   external    auditory 

canal,  iii.  667 
papilloma  of,  iii.  668 
of  auricle,  iii.  666 
parasitic  inflammation  of  exter- 
nal auditory  canal,  iii.  616 
pearlv  growths  of,  iii.  668 
physiology  of,  i.  615 
Politzerization  of,  iii.  664 
polypi,  iii.  621 
sarcoma  of,  iii.  670 
sebaceous  cysts  of  external  audi- 
tory canal,  iii.  667 
surgical  anatomy  of  the  mastoid, 

iii.  694 
syphilitic  affections  of,  iii.  674, 
677 
affections  of,   in  childhood 
and  adolescence,  iii.  686 
syringing  the,  iii.  642,  661 
traumatic  affections  of,  iii.  687 
tuberculosis  of  middle,  iii.  690 

of  the  auricle,  iii.  610 
tympanic  membrane,  i.  616 
absence  of,  iii.  640 
alterations  in,  due  to  former 

diseases,  iii.  621 
anatomy  of,  iii.  681 
blood-vessels  of,  iii.  684 
destruction  of,  iii.  640 
operations  upon,  iii.  670 
perforation    of,   in   chronic 

purulent  otitis,  iii.  640 
syphilitic  affections  of,  iii. 

677,686 
traumatism  of.  iii.  688 
ulceration    of   the   auricle,    iii. 
607 
Earache  in  ear  diseases,  iii.  669 
Ear-S3rringe,  iii.  651 
Ear-trumpet,  iii.  638 
Ear-wax,  i.  626 

Earth,  blood  stains  on,  detection  of, 
ii.  80 
dry,  as  a  deodorant,  iii.  411 
Earth-flea,  ii.  828 
Eastman  Springs,  iii.  697 
Eaatport,  Maine,  iii.  698 
Eaton  BapidB  wells,  iii.  698 
Eberth's  bacillus,  i.  700;  and  see 

Bacillus  and  Typhoid 
El>onite,  vi.  1002 

Ebstein's  method  of  treating  obes- 
ity, i.  126 
Ecballinm  elaterinm,  iii.  780 
EcboUcs,  iii.  698 
Ecboline,  iv.  2 
Ecchymoma,  iii.  278;  vi.  814 
Ecchymoses,  iii.  273 
in  hsemophilia,  iv.  478 
of  eyelids,  iv.  122 
Eccoprotics,  v.  468 ;  and  see  Laxa- 

titf» 
Ecffonine,  iii.  156 
Echinococcus,  ii.  789 ;  viii.  238 
cysts  in  liver,  i.  27 
in  spleen,  i.  32 


Echinococcus  cysts,    suppurating, 
differential  diagnosis,  v.  536 
booklets,  V.  641 
metastasis  of,  v.  779 
multilocular,  ii.  789;  v.  640 
of  the  bile  ducts,  iv.  298 
of  the  heart,  iv.  582 
of  the  kidney,  v.  844,  362 
of  the  liver,  v.  539 
of  the  muscle,  vi.  33 
of  the  nasal  cavities,  vi.  142 
of  the  omentum,  vi.  360 
of  the  parotid  gland,  vi.  611 
of  the  pituitary  gland,  vi.  641 
of  the  thyroid  gland,  iv.  389 
racemosus,  ii.  789 
Echinorhynchus,  vi.  226 
gigas,  vi.  22^ 
hominis,  vi.  226 
Echitamine,  iii.  642 
Echitenine,  iii.  642 
Eclampsia,  febrile,  iii.  700 

gravidarum,    an    auto-intoxica- 
tion, i.  647 
infantum,  iii.  700;  vii.  449 
an  auto-intoxication,  i.  644 
clinical  occurrence,  iii.  700 
diagnosis,  iii.  704 
etiology,  iii.  702 
pathology,  iii.  705 
prognosis,  iii.  706 
sequelae,  iii.  704 
S3'mptomatology,  iii.  702 
synonyms,  iii.  700 
treatment,  iii.  706 
malarial,  iii.  701 
of  rachitis,  iii.  702 
puerperal,  headache  in,  iv.  647 
reflex,  iii.  701 
relation  of,  to  diseases  of  chorion, 

iii.  62 
symptomatic,  iii.  700 
toxic,  iii.  701 
Eclvsis,  ii  224 
Ecology,  i.  169 
Ecphyma  globulus,  iii.  707 
Ecstatic  catalepsy,  ii.  717 
Ecthpia,  iii.  707 

diagnosed    from   impetigo,    iv. 

847 
diagnosis,  iii.  707 
etiology,  iii.  707 
following  use  of  bromine,  iii.  422 
gangreenosum,  iii.  707 
histopathology.  iii.  707 
of  the  auricle,  iii.  606 
prognosis,  iii.  707 
treatment,  iii.  707 
Ectocinerea,  cortex    of   brain,   ii 

139 
Ectoderm,  i.  440;  iii.  708:  iv.  367 
Ectodermal  cysts,  vii.  720 
Ectoparasites,  vi.  500 
Ectopia  of  heart,  vii.  707 

of  ovnry,  iv.  683 
Ectopic  pre^ancy,  iv.  54 
Ectrodactylism,  iv.  492 
Ectropion,  iv.  120 
Ecuador,  Pharmacopoeia  in,  vi.  688 
Eczema,  iii.  708 
acute,  iii.  711 

treatment,  iii.  719 
caused  by  drugs,  iii.  422 
chronic,  iii.  711 

treatment,  iii.  720 
diagnosed  from  granuloma  fun- 
goides,  iii.  714 
from  lichen  planus,  v.  606 
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Eczema    diagnosed     from    lichen 
ruber  acuminatus,  v.  508 

from  lichen  scrofulosorum, 
V.  509 

from  lupus  erythematosus, 
V.  611 

from  miliaria,  v.  792 

from  seborrhoea,  vii.  88 

from  sycosis,  vii.  572 
diagnosis,  iii.  713 
differential  diagnosis,  iii.  718 
epizootica,  iv.  738 

cause  of  unwholesome  milk, 
V.  886 
ervthematosum,  iii.  709 
etiology,  iii.  711 
fissum,  iii.  710 

of  arm  and  forearm,  i.  455 
general  symptomatology,  iii.  708 
infantile,  iii.  720 
intertrigo,  iii.  709,  712 
keratonized,  of  palm  and  soles, 

V.  305 
local  treatment,  iii.  718 
madidans,  iii.  709,  710 
marginatum,  iii.  715 
mercurial,  iii.  424 
of  the  anus,  iii.  725 
of  the  auditory  canal,  iii.  618 
of  the  auricle,  iii.  606,  619,  723 
of  the  beard,  iii.  723 
of  the  conjunctiva,  iii.  246 
of  the  ear,  in  chronic  purulent 

otitis,  iii.  638 
of  the  eyelids,  iii.  724;  iv.  117 
of  the  face,  iii.  723 
of  the  feet,  iii.  726 
of  the  genitals,  iii.  724 

in  diabetes  mellitus,  iii.  429 
of  the  hands,  iii.  726 
of  the  legs,  iii.  725 
of  the  lips,  iii.  724 
of  the  nails,  iii.  727 
of  the  nipple,  ii.  473 
of  the  scalp,  iii.  722 
papulosum,  i.  455;  iii.  709 

of  arm  and  forearm,  i.  455 
parasitic,  iii.  721 
pathological  anatomy,  iii.  711 
pathology,  iii.  711 
prognosis,  iii.  716 
pustulosuni,  iii.  710 
rimosum,  iii.  710 
rubrum,  iii.  709,  710 
sclerosum,  iii.  710 
seborrhoicum,  iii.  721 ;  vii.  87 

diagnosed  from  psoriasis,  vi. 
782 
solare,  iii.  712 
squamosum,  iii.  709,  710 

of  arm  and  forearm,  i.  457 
synonyms,  iii.  708 
trade,  iii.  424,  726 
treatment,  iii.  716 
types  of  eruption,  iii.  711 
verrucosum,  iii.  710 
vesiculosum,  iii.  709 
Edebohls*  decapsulation  of  the  kid- 
ney, viii.  10 
Education  as  predisposing  to  sui- 
cide, vii.  552 
higher,  of  deaf-mutes,  iii.  370 
innuence  of,  on  insanity,  v.  29 
medical,  iv.  46 
Eel,  vinegar,  vi.  207 
Effervescent  lithium  citrate,  v.  519 
magnesium  citrate,  v.  678 
potassium  citrate,  vi.  744 


Effleurage,  v.  694 
EAision,  pericardial,  vi.  559 
Egg,  see  Ovum 

as  food  for  invalids,  iii.  455 

chemical  composition  of,  iii.  455 

holoblastic,  i.  440 

maturation  of,  vi.  868 

media  for  bacteria,  viii.  377 

meroblastic,  i.  440 

methods  of  preparing,  iii.  455 

poached,  iii.  455 

yolk  of,  iii.  727 
Egg-custard,  iii.  455 
Egg-flip,  iii.  455 
Egg-lemonade,  iii.  456 
Egg-nog,  iii.  465 
Egols,  iii.  727 
Egypt,  iii.  727 

Enrlicn's  copper   bar   method   of 
blood  fixation,  ii.  64 

diazo-reaction,  vii.  920 

eye-piece,  ii.  68 

receptors,  viii.  469 

side-chain  theory,  iv.  845;    vii. 
210 

theories  of  immunity,  iv.  845 

theory  of  ha^molytic  processes, 
viii.  468 

triple  stain,  ii.  66 
Eidoptometry,  vi.  392 
Eigon,  iii.  730 
Eimeria,  viii.  538 

bigemina,  viii.  539 

development  of,  viii.  538 

homims,  viii.  589 

stiedee,  viii.  539 

varieties  of,  viii.  538 
Eka-iodoform,  iii.  780;  iv.  246;  vi. 

488 
Elastic  tissue,  iii.  262;  iind   see 

Conneetite  tissue 
Elastica,  vi.  1002 
Elaterin,  iii.  780,  731 

as  a  purgative,  vi.  813 
Elaterinum.  iii.  780 
Elateriiun,  iii.  781 

German,  iii.  781 
Elbow-joint,  iii.  781 

amputation  at  the,  i.  251 

applied  anatomy  of,  ii.  781,  787; 
vi.  917 

bursoB,  ii.  524 

chronic  tuberculous  ostitis  of,  v. 
276 

configuration,  iii.  731 

deep  fascia,  iii.  784 

disease  of,  v.  276 

extent,  iii.  731 

hysteria  of,  i.  472 

muscles  of,  iii.  784 

resection  of,  vi.  916 

after-treatment,  vi.  920 
history,  vi.  916 
indications,  vi.  916 
methods,  vi.  917 

stiffness  of,  v.  276 

superficial  fascia  and  vessels,  iii. 
788 
Elder,  vii.  18 

poisonous  plant,  vi.  704 
Elecampane,  iii.  742 
Electric  currents,  accidents  from, 
iii.  744,  754 

action  on  heart,  iii.  749 

amperage,  iii.  743 

conclusions  and  general  consid- 
erations, iii.  748 

death  from,  iii.  745 


Electric  currents,  destructive  and 
lethal  effects  of  high  pressure, 
iii.  742 
experiments  with,  iii.  743 
results   of    experimental    work 
with.  iii.  745 
Electric  shock  as  cause  of  death, 
i.  673 
clinical  manifestations  in,  iii.  750 
resuscitation  from,  iii.  752 
spontaneous  recovery  from,  iii. 
752 
Electrical  diffusion,  ii.  719 

osmosis,  ii.  719 
Electricity,  atmospheric,  at  health 
resorts,  iv.  564 
death  from,  iii.  751 
effect  of,  on  bacteria,  i.  685 
on  red  blood  corpuscles,  ii. 
26 
faradic,  iii.  757 

forms  of,  for  therapeutic  pur- 
poses, iii.  756 
galvanic,  iii.  767 
in  the  treatment  of  amenorrfacea, 
i.  214 
of  aneurism,  iii.  767 
of  cramps,  iii.  760 
of  diseases  of  the  brain,  iii. 

761 
of  diseases  of  the  peripheral 

nerves,  iii.  759 
of  diseases  of  the  spinal  cord, 

iii.  760 
of  diseases  of  the  urinary  or- 
gans, iii.  766 
of  ear  diseases,  iii.  661 
of  functional  neuroses,  iii. 

763 
of  gout,  iii.  766 
of  headaches,  iii.  763 
of  insanity,  v.  78 
of  intestinal  obstruction,  v. 

173 
of  nervous  dyspepsia,  iii.  759 
of  neuralgia,  iii.  769 ;  vi.  244 
.    of  paralysis,  iii.  760 
of  rheumatism,  iii.  766 
of  tics,  iii.  760 
of  traumatic    neuroses,  iii. 

763 
of  women's  diseases,  iii.  764 
static,  iii.  756 

the  destructive  and  letlial  effects 

of  high-pressure  currents,  iii. 

742 

therapeutic   cffect-s   of    various 

forms  of,  iii.  757 

Electrification  a  factor  in  climate, 

iii.  143 
Electrobiology,  i.  648.  756 
Electrocution,  iii.  744 
Electrolysis  for  removal  of  super- 
fluous hairs,  iv.  808 
in  urethral  stricture,  viii.  25 
Electropuncture,  i.  105 
Eloctrotherapeutics,  iii.  756 
application  in  disease,  iii.  769 
batteries  use<1  in,  iii.  757 
dosage  of  currents,  iii.  758 
rules  for  applying,  iii.  758 
Electrotonic  currents,  iii.  773 
cause  of  extra-i)olar,  iii.  779 
theories  of,  iii.  777 
Electrotonus,  iii.  767;  vi.  280 
Elemi,  iii.  781 

Manilla,  iii.  781 
Elemic  acid,  iii.  781 
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Elephantdaaifl,  iii.  781 

Ai:abum,  iii.  781 ;  v.  666 

congenital,  iii.  788 

diagnosed  {rom  acromegaly,  i.  95 

endemic,  iii.  781 

etiology,  iii.  784 

Orsecorum,  v.  484;  and  see  Le/p" 
roty 

mollis,  iii.  426 

ntevoid,  iii.  788 

of  the  auricle,  iii.  608 

of  tbe  hand.  iv.  409 

of  the  vulva,  iii.  788;  viii.  168 

pathology,  iii.  786 

parts  attacked,  iii.  788 

prognosis,  iii.  786 

relation  of,  to  lymphangiectasis, 
V.  621 

sporadic,  iii.  788 

transmitted  by  mosquitoes,  v. 
870 
Elettaria  repens,  ii.  686 
Elevation   a    means   of   arresting 

hemorrhage,  iv.  685 
Elevator  disease,  v.  594 
Elprin  Bpringfl,  iii.  786 
EUminatives  in  insanity,  v.  72 
Elisenbnmneii  at  Aachen,  1.  1 
Elixirs,  v.  786 

glusidi,  vii.  1 

of  kola,  V.  876 

of  phosphorus,  vi.  621 

of  vitriol,  vii.  568 
Elm,  American,  iii.  786 

bark.  iii.  786 

European,  iii.  787 

slippery,  iii.  786 
El  Paso  de  Bobles  Hot  and  Cold 

Sulphur  Springs,  iii.  787 
Eisner's  medium,  viii.  872.  578 
Elytritis,  viii.  165 
Emaciation  in  myelogenous  leukee- 

mia,  V.  498,  500 
Emailloids,  ri.  884 
Embalming,  iii.  856 ;  viii.  428 
Embedding  box,  iv.  716 

methods  of,  ii.  828;  iv.  717 
EmbeUa,  iii.  788 

ribes,  iii.  788 
Embolic  acid,  iii.  788 
EmboUsm,  iii.  128.  788 

air.  iii.  790;  viii.  214 

aortic,  iii.  792 

cerebral,  ii.  294;  iii.  791 
symptoms  of,  ii.  896 

cellular,  iii.  790 

coronary,  iii.  792 

crossed,  iii.  123 

direct,  iii.  128.  788 

etfects  of,  iii.  790 

fat,  iii.  790 

mesenteric,  iii.  791 

of  central  artery  of  retina,  vi. 
954 

of  spermatic  artery,  iii.  792 

paradoxical,  iii.  128,  789 

pulmonary,  iii.  791 

renal,  iii.  791 

retinal,  iii.  792 

retrograde,  iii.  128,  789 

sequelae,  iii.  790 

splenic,  iii.  791 

symptoms,  iii.  791 
Embolus,  bland,  iii.  789 

infective,  iii.  789 

obturating,  iii.  788 

of  animal  parasites,  iii.  789 

riding,  iii.  788 


Embolus,  straddling,  iii.  788 

tumor-cell,  iii.  789 
Embryoid  tumors,  vii.  719 
Embryological  methods,  iii.  798 
Embryology,  iii.  792 

evidence  of  evolution  from,  iv.  21 

history  of,  iii.  792 

methods  of,  iii.  798 

Tvitnessof,  to  man's  ancestry ,  iv. 
88 
Embryoma,  vii.  719,  909 
Embryonal    tissue  =  granulation 

tissue,  iv.  411 
** Embryonic  remains"  theory  of 

origin  of  carcinoma,  ii.  678 
Embryos,  human,  iii.  794 

at  various  ages,  iii.  795 ;  viii.  450 

growth  of  the.  iv.  416 

pathological,  iii.  797 
Embryotomy,  vi.  815 
Embryotoxon,  iii.  290 
Emergency  boxes,  railway,  vi.  886 
Emergency  rations,  v.  799 
Emetics,  iii.  809 

administration  of,  i.  870 

as  antidotes  to  poisons,  i.  870 

contraindications  to   use  of,  i. 
870;  iii.  818 

direct,  iii.  810 

general  indications  for  the  use 
of,  iii.  812 

indirect,  iii.  810 

in  insanity,  v.  72 

list  of,  i.  870;  iii.  810 

use  of,  in  poisoning,  i.  870;  iii. 
812 
Emetine,  v.  211 
Eminence,  callosal,  ii.  177 

hypothenar,  iv.  488 

thenar,  iv.  488 
Emissarium  mastoideum,  ii.  262 

occipitale,  ii.  268 

parietale,  ii.  268 

post-condyloideum.  ii.  262 

precondyloidcum,  ii.  262 

temporale,  ii.  268 
Emissary  veins,  ii.  262 
Emmenagogues,  iii.  698 

direct,  iih  699 

indications  for  use  of,  iii.  698 

indirect,  iii.  699 

list  of,  iii.  699 

therapeutic  uses  of,  iii.  699 
Emmetropia,  i.  56 

fundus  of  eye  in,  vi.  872 
Emmet's  needle-holder,  viii.  172 

operation  for  repair  of  lacerated 
cervix  uteri,  viii.  71 
for  repair  of  lacerated  peri- 
neum, vi.  312 
Emodin,  ii.  515,  706;  vi.  974 
EmoUients,  iii.  818 
Emotionalism,  excessive,  v.  48 
Emotions,  expression  of,  in  child- 
hood, ii.  882 

in  insanity,  v.  48 
Emphysema,  acute  vesicular,  iii. 
816 

cellular,  iii.  816 

compensatory,  iii.  816 

dyspnoea  in,  iii.  580 

ifustacbian,  viii.  480 

hypertrophic,  iii.  818 

infective,  iv.  803 

interatitial.  iii.  816 

large-lunged,  iii.  813 

occupation  as  an  etiological  fac- 
tor in,  vi.  318 


Emphysema  of  the    abdomen,  v. 
190;  viii.  481 

of  the  eyelids,  iv.  118 

of  the  lungs,  iii.  813 
diagnosis,  iii.  815 
etiology,  iii.  814 
morbid  anatomy,  iii.  818 
pathogenesis,  iii.  814 
physical  signs,  iii.  815 
prognosis,  iii.  815 
symptoms,  iii.  815 
treatment,  iii.  815 

of  the  neck,  viii.  480 

of  the  nose,  vi.  295 

of  the  orbit,  vi.  400 

of  the  thorax,  vii.  753 ;  viii.  430 

subcutaneous,  iii.  816 ;  viii.  480 

surgical,  iii.  816 
Emphysematous    gangrene,    iv. 

808 
Empleurum  serculatum,  ii.  514 
Empretia  stimulea,  v.  167 
Empyema,  vi.  665;  vii.  754 

articuli,  vii.  597 

differential  diagnosis  of,  v.  535 

of  antrum  of  Highmore,  vi.  144 

of  frontal  sinus,  iv.  273 

of  gall-bladder,  iv.  295 

scoliosis  following,  v.  459 

sputum  in,  vii.  483 

treatment  of,  vi.  666 
Ems,  iii.  817 
Emulsin,  iii.  848 
EmiQsions,  i.  102;  v.  786 

of  asafuetida,  i.  562 

of  chloroform,  iii.  9 

of  cod-liver  oil,  iii.  166 

of  olibanum,  vi.  855 

pancreatic,  iii.  166 
Enamel  of  the  teeth,  vii.  649 
Enantobiosis,  i.  685 
Enarthrodia,  i.  553 
Encephal  =  cerebrum,  ii.  188 
Encephalitis  a  cause  of  headache, 

iv.  552 
Enoephalocele,  ii.  283,  411 

of  the  orbit,  vl.  405 
Encephalome,  ii.  238 
Encephalon,  ii.  138 ;  and  see  Brain 

flexures  of.  ii.  142 
Encephalopathy,  lead,  v.  474 
Enchondroma,    iii.    88;    and    see 
ChoTidroma 

definition  of,  iii.  38 

diagnosis  of,  iii.  40 

etiology  of,  iii.  40 

mode  of  growth  of,  iii.  39 

of  external  auditory  canal,  iii. 
668 

of  Fallopian  tubes,  iv.  188 

of  lower  jaw,  v.  285 

of  lung,  V.  606 

of  mamma,  ii.  476 

of  orbit,  iv.  115 

of  parotid  gland,  vi.  510 

of  the  upper  jaw,  v.  249 

situation,  iii.  89 

structure,  iii.  38 

varieties,  iii.  89 
Encranius,  vii.  690 
Endanpeiitis,  mycotic,  ii.  97 

toxic,  ii.  97 
Endarteritis,  ii.  99 

clastic  fibres  in,  ii.  99 

in  the  chorion,  iii.  59 

obliterating,  ii.  100 

syphilitic,  vii.  624 
Endermatic  medication,  v.  785 
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Endocardial  murmur,  ii.  822 

organic,  ii.  822 
Endocarditis,  iii.  585 
acute,  iii.  585 

bacteriology,  iv.  585 
benign,  iv.  586 
classiti cation,  iv.  585 
differential  diagnosis,  iv.  587 
etiology,  iv.  585 
history,  iv.  585 
malignant,  iv.  586 
morbid  anatomy,  iv.  586 
physical  si^ns,  iv.  587 
prognosis,  iv.  587 
recurrent,  iv.  588 
s^'mptomatology,  iv.  586 
treatment,  iv.  587 
chronic,  see  Benrt,  valvular  le- 
sions of 
Endocystitifl,  i.  774 
Endometritis,  v.  788;  and  see  Me- 
tritis and  Ihierperal  infection 
decidualis,  v.  783 

post  abortum,  iii.  890 
post  partum,  iii.  890 
diffusa,  V.  788 
exfoliativa,  v.  783 
glandularis,  v.  783 
mterstitialis.  v.  788 
senilis,  v.  783 
Endometrium,  disease  of.   menor- 

rhagia  in,  v.  741 
Endomysium,  vi.  11 
Endoneurium,  vi.  238 
Endoparasites,  vi.  500 
Endophlebitis  obliterans,  viii.  212 
of  hepatic  veins,  ii.  98 
prolifera,  viii.  212 
End-organs,  kinesodic,  iii.  824 
nervous,  iii.  818 
of  special  sense,  iii.  822 
peripheral,  iii.  818 
Endosalpingitis,  iv.  134 
Endoscopy,  i.  778 
Endospores,  i.  681 
Endostosis,  vi.  425 
Endothelial  cells,  v.  655 

cysts,  iii.  849 
Endothelioma,  vii.  :)8 

carcinomatoaum  of  the    perito- 
neum, vi.  570 
hemangio-,  vii.  88 
lymphangio-,  vii.  38 
lymphnugiomatosum  of  the  peri- 
toneum, vi.  570 
of  the  dura,  vii.  39.  908 
of  the  kiduay,  v.  825 
of  the  lachrymal  gland,  iv.  115 
of  the  lung,*v.  607 
of  the  omentum,  vi.  360 
of  the  optic  nerve,  iv.  113 
of  the  ovary,  vi.  436 
of  the  parotid  gland,  vi.  511 
of  the  peritoneum,  vi.  570 
Endothelium,  iii.  856 ;  and  see  Epi- 

t  hell  f/ 111 
Endyma  =  ependyma,  ii.  139 
Enemata,  iii.  834;  and  see  Alimen- 
tation, rectal ;  and  Enteroclysis 
hiffh,  iii.  884 
indications  for,  iii.  834 
in  intestinal  obstruction,  v.  178, 

175 
in  intussusception,  iii.  835 
objections  to,  v.  200 
rules  for,  v.  200 
low,  iii.  835 
nutrient,  i.  186 


Enemata,  quantity,  iii.  834 
temperature  of,  iii.  834 
Energy,  balance  of,  v.  765 
Enfeeblement  a  symptom  of  insan- 
ity, V.  45 
Engadine    (Upper),    Switzerland, 

iii.  825 
Enffel's  apparatus  for  determining 

alKaliuity  of  the  blood,  ii.  68 
England,  certitication  of  death  in, 
iii.  37o 
drugs,  history  of  adulteration  of, 
in,  iv.  162 
inspection  of,  in,  iv.  177 
food,  history  of  adulteration  of. 
in,  iv.  162 
inspection  of,  in,  iv.  168 
Pharmacopcpia  in,  vi.  682 
Enele  garbage  incinerator,  vi.  879 
Enuurgement  of  thyroid  gland,  v. 
728 
scrofulous,  of  lymph  nodes,  v. 661 
Enlistment  in  the  army,  vi.  845 
fraudulent,  vi.  846 
requirements  for.  vi.  845 
Ennui,  danger  of,  in  military  life, 

V.  817 
Enostosis,  vi.  425 
Entamceba,  viii.  530 
coli,  viii.  530 
histolytica,  viii.  531 
hominis,  viii.  530 
Enteral gia,  iii.  196 
Enterectomy,  v.  174 
Enteric    diseases    in    animals,   a 
cause  of  unwholesome  milk,  v.  835 
Enteric  fever,  vii.  914;  and  see  Ty- 
phoid f  ever 
how  to  avoid  in  camp,  v.  813 
Enteritis,  iii.  826 
catarrhal,  iii.  827 
acute,  iii.  827 
acute,  course,  iii.  830 
acute,  etiology,  iii.  827 
acute,  pathology,  iii.  828 
acute,  symptoms,  iii.  830 
acute,  treatment,  iii.  830 
chronic,  course,  iii.  830 
chronic,  etiologj',  iii.  827 
chronic,  pathology,  iii.  828 
chronic,  symptoms,  iii.  830 
chronic,  treatment,  iii.  881 
croupous,  iii.  831 
diphtheritic,  iii.  831 
phlegmonous,  iii.  832 
Enterocele,  iv.  665 
Enteroclysis,  iii.  882 

clinical  applications  of,  iii.  834 
effects  of,  iii.  838 
experiments  with,  iii.  833 
in  cholera  infantum,  iii.  35 
methods,  iii.  835 
solutions  that  may  be  used,  iii. 
838 
quant itv    and    temperature 
of.  iii*.  838 
Entero-epiplocele,  iv.  665 
Enterokinase,  iv.  462 
Enterol,  iii.  839 
Enteroliths,  iii.  231 
Enteron  =  alimentary  canal,  ii.  138 
Enteroptosis,  viii.  431 

application  of  the  term,  viii.  431 
clinical  features,  viii.  432 
diagnosis,  viii.  435 
etiology,  viii.  431 
introductory  and  historical,  viii. 
431 


Enteroptosis,  pathology,  viii.  435 

prognosis,  viii.  485 

Stiller's  sign,  viii.  484 

symptoms,  viii.  432 

synonyms,  viii.  431 

treatment,  viii.  485 
Enterorrhaphy,  v.  176 
Enterostomy,  v.  182 
Enterotomy,  v.  182 

in  intestinal  obstruction,  v.  174 
Entocinerea  =  central  tubular  gray 

matter  of  brain,  ii.  189 
Entoderm,  i.  440;  iii.  889;  i v.  887 
Entodermal  cysts,  vii.  721 
Entomophthorales,  iv.  278 
Entropion,  iv.  120 
Enuresis,  iii.  889 

continua,  iii.  839 

diagnosis,  iii.  839 

diurna,  iii.  839 

etiology,  iii.  839 

in  young  children,  i.  777 

mechanism,  iii.  839 

noctuma,  iii.  889 

prognosis,  iii.  839 

symptoms,  iii.  889 

treatment,  iii.  839 
Environment  and  insanity,  v.  65 

chemical  effect  of,  on  differen- 
tiation, iii.  468 
Enzymes,  i.  683;  iii.  889 

amylolytic,  iii.  842 

chemical  composition  of,  iii.  840 

classification  of,  iii.  841 

coagulating,  iii.  843 

definition  of,  iii.  840 

determination  of  the  activity  of, 
iii.  841 

diastatic,  iii.  842 

fate  of,  in  digestion,  iii.  474,  475 
in  human  body,  iii.  841 

fat-splitting,  iii.  842 

glucoside-splitting,  iii.  848 

in  plants,  i.  104 

in  urine,  viii.  52 

mode  of  action  of,  iii.  840 

nature  of  action  of,  iii.  840 

of  the  pancreas,  vi.  463 

origin  of,  iii.  841 

oxidizing,  iii.  843 

proteolytic,  iii.  842 

relation  of,  to  serum  therapy  and 
to  immunitv,  iii.  844 

steatolytic,  iii.  842 

sugar-splitting,  iii.  842 
Eosinophiles,  ii.  30 

in  dermatitis,  iii.  420 
Eosinophilia,  v.  493 

diseases  found  in.  v.  493 

in  parasitic  affections,  vi.  504 
Eosolates,  iii  844 

calcium,  iii.  844 

quinine,  iii.  844 

silver,  iii.  844 
Epencephal,  ii.  157;  and  see  Brain 
Epencephalon,  ii.  157.  281 ;  and  see 

lira  in 
Ephedra  an ti syphilitica,  iii.  844 

helvetica,  iii.  844 

monostachye,  iii.  844 

vulgaris,  iii.  844 
Ephedrin,  iii.  844 
Ephedrine,  iii.  844 

pseudo-,  iii.  844 
Ephelid,  v.  483;  and  see  Lentigo 
Ephelis,  v.  483;  and  see  Lentigo 

ab  igne,  v.  478 

a  sole,  V.  478 
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Epiblast,  iv.  d87 
Epicanthus,  iv.  123;  vii.  699 
Epicardium,  iv.  572 
Epicaxin,  iii.  844 
Epicauta  ciuerea,  v.  165 

peuQsylvanica.  v.  165 

vittata.  v.  165,  166 
Epidemic  dermatitis,  iii.  418 

diagnosis,  iii.  418 

etiology,  iii.  418 

pathology,  iii.  418 

prognosis,  iii.  418 

symptoms,  iii.  418 

treatment,  iii.  418 
Epidemics,  isolation  in,  ▼.  284 
Epidermin,  iii.  844 
Epidermis,  viii.  552 

embryology,  viii.  552 

intercellular  spaces,  viii.  558 

layers,  viii.  552 

reaction  of  the  several  layers  to 
various  dyes,  viii.  554 

rete  Malpighii,  viii.  553 

stratum  comeum,  viii.  553 
granulosum,  viii.  553 
lucidum.  viii.  554 

thiclsncss,  viii.  552 
Epidermoids,  vii.  721 
Epididymectomy,  vii.  184 
Epididymis,  iv.  325 

cysts  of,  iii.  851 
Epididymitis,  vii.  181.  185 

complicating  gonorrhoea,  iv.  401 
Epidoptometry,  vi.  392 
I^idural  space,  ii.  211 
Spig^astric  arteries,  i.  5 

anomalies  of,  i.  584 

aura,  iii.  845 

hernia,  iv.  680 

plexus,  vii.  578 

region,  i.  11 
Epigenesis,  iv.   19,  654;  and  see 

Hereffity 
Epiglottis,  V.  408 

cysts  of,  V.  483 
Epienathus,  vii.  690 
X^ilation  by  electrolysis,  iv.  808 
EpUepsy,  ii.  419;  iii.  261,  845;  vii. 
449 

alcoholic,  v.  88 

and  idiocy,  v.  149 

as  subject  of  litigation,  vi.  289 

aura.  iii.  845 

chorea  associated  with,  iii.  44 

condition  of  reflexes  in,  iii.  846 

cry  of,  iii.  846 

definition,  iii.  845 

description  of  an  attack  of,  iii. 
846 

diagnosis,  iii.  850 

diet  in,  iii.  466 

ethylene  bromide  in,  iv.  14 

etiology,  iii.  848 

frequency  of  attacks,  iii.  847 

hand  in,  iv.  533 

headache  in,  iv.  549 

hystero-,  iii.  850 

insanity  of,  v.  98 

iuterparoxysmal  state,  iii.  848 

Jacksonian,  surgical   treatment 
of.  ii.  419 

masked,  iii.  848 

medico-legal  aspects  of,  v.  78 

morbid  anatomy  and  pathology, 
iii.  849 

motor  disturbances,  iii.  847 

non-traumatic,    surgical     treat- 
ment of,  ii.  419 
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Endocardial  mamiiir* 
Er^otlne. 

Epilepsy,  prodromes,  iii.  845 

Epithelioma  of  the  urethra,  i.  770 

prognosis,  iii.  850 

superficial,  ii.  680 

psychic,  V.  99 

Epitheliomatous  ulcers,  vii.  945, 

Seguin's  signal  symptom  in 
420 

.ii. 

947 

Epithelium,  iii.  853 

sensory,  iii.  847 

chorionic,  iii.  51 

scquelse,  immediate,  iii.  846 

ciliated,  iii.  855 

remote,  iii.  847 

classification,  iii.  854 

simulated,  iii.  850 

endo-.  iii.  856 

stages  of,  iii.  846 

found  in  urine,  viii.  57 

surgical  treatment  of,  ii.  419 

germinal,  vi.  449 

synonyms,  iii.  845 

glandular,  iii.  856 

t«mperatureand  pulse  in,  iii. 

846 

meso-,  iii.  866 

traumatic,  surgical  treatment  of, 

mucous,  iii.  855 

ii.  419 

neuro-,  iii.  856 

treatment,  ii.  419 ;  iii.  851 

pigmented,  iii.  856 

urine  in,  iii.  846 

regeneration  of,  vi.  883 

EpUeptic  cry,  iii.  846 

renal,  v.  31G 

Epileptics,     percentage    of,    from 

respiratory,  vi.  945 
simple  cylindricaJ,  iii.  854 
squamous,  iii.  854 

consanguineous  marriages,  iii. 
Epileptiform      convulsions 

257 
as 

symptom  of  intracranial  tumor 

stmtified  cylindrical,  iii.  855 

487 

squamous,  iii.  854 

Epimysium,  vi.  11 

transitional,  iii.  855 

Epineurium,  vi.  238 

Epitrochleoanconeus  muscle,  vi 

Epiphora,  v.  895 

ri3 

Epiphysis,  cerebral,  ii.  166 

Eponychiiun,  vi.  92 

of  humerus,  separation  of. 

iv. 

Epsom  salt,  v.  678 

261 

as  a  purgative,  vi.  811 

separation  of,  iv.  251 

Epulis,  viii.  490 

Epiphysitis,  acute,  vi.  421 

fibrous,  V.  249;  viii.  490 

treatment  of,  vi.  421 

malignant,  viii.  490 

of  knee,  treatment  of,  v.  286 

myeloid,  viii.  490 

Epiplocele,  iv.  665 

simple,  viii.  490 

Epiploitis,  vi.  859 

EquiUbration,  iii.  857 

Epiplo5n,  see  Omentum 

EquiHbrium,  iii.  857 

Episclera,  iv.  65 

disturbances   of,    test    for,    iii 

I^isderitis,  vii.  74 

601 

syphilitic.  619 

mechanism  of,  in  fishes,  i.  628 

Epispadias,  vii.  174,  709 

nitrogenous,  v.  764 

in  the  female,  viii.  161 

nutritive,  v.  763 

Epispastics,  ii.  14 

sense  of,  viii.  222 

Epistazis,  vi.  127,  295 

sensory  impressions  in  maintain- 

diagnosis, vi.  128 
etiology,  vi.  127 

ing,  iii.  858 

Equinia,  vi.  126 

prognosis,  vi.  128 

Equino-valgus.    talipes,   iv.    281, 
237:  and  see  Talipes 

treatment,  vi.  128 

Episvlvian  fissure,  ii.  198 
Epithelial  hyaline  degeneration, 

Equino-Tarus,  talipes,  iv.  218,  236; 

iii. 

and  see  Talipes 

895 

Equinox  Spring,  iii.  860 

pearls,  ii.  672 

Equinus,  talipes,  iv.  238;  and  see 

plugs,    laminated,    in    external 

Talipes 

auditory  canal,  iii.  615 

Erasion  of  knee-joint,  v.  286 

Epithelioma,  see  Cai'cinoma 

Erb's  juvenile  muscular  atrophy,  vi. 

chorio-,  iii.  61 

62 

chorionic,  vii.  595 

phenomenon,  vi,  874 

contagiosum,  v.  850 

Erectile  tumors,  i.  350 

disseminated,  ii.  681 

Erector  penis  muscle,  anomalies 

multiple,  ii.  682 

of,  vi.  62 

of  the  auricle,  iii.  668 

Erepsin,  vii.  548 

of  the  cervix  uteri,  viii.  87 

Erethistic  ulcer,  vii.  943 

of  the  conjunctiva,  iv.  109 

Ergot,  iv.  1 

of  the  cornea,  iii.  291 

action,  iv.  3 

of  the  eyelids,  iv.  107,  118 

composition,  iv.  2 

of  the  hand  and  fingers,  iv.  501 

description,  iv.  2 

of  the  larynx,  v.  434 

de  scigle,  iv.  1 

of  the  lower  jaw,  v.  256 

development  of,  iv.  1 

of  the  nose,  vi.  141 

doses,  iv.  3 

of  the  oesophagus,  vi.  844 

habitat,  iv.  2 

of  the  penis,  vii.  177 

history,  iv.  2 

of  the  scrotum,  see  Cancer  of 

the 

Houghton's  physiological  assay. 

skin 

iv.  3 

of  the  skin.  iii.  852 

in  aneurism,  i.  827 

benign,  iii.  852 

preparations,  iv.  8 

cystic,  iii.  852 

uses,  iv,  8 

multiple,  iii.  852 

Ergotic  acid,  iv.  2 

of  the  umbilicus,  viii.  6 

Ergotine,  iv.  2,  3 

of  the  upper  jaw,  v.  250 

Bon  jean's,  iv.  2 

667 
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Brgotine,  effect  of,  on  body  tem- 
perature, ii.  671 

hypodermatic  use  of,  iv.  820 

Wenzell's,  iv.  2 

Wigger's,  iv.  2 
Brgotinic  acid,  iv.  2 
Er^tinine,  iv.  2 
Erotism  as  a  cause  of  gangrene, 

iv.  304 
Erigeron,  iv.  158 

canadense,  iv.  158 
Eriodictyon    califomiciun,    viii. 

33.3 
Eriodictyonic  acid,  viii.  884 
Erlicki'8  fluid,  iv.  708 
ErosionB  of  cervix  uteri,  viii.  88 

of  nipple,  ii.  473 

of  veins,  viii.  214 
Errhines,  vii.  457 
Erucic  acid,  vi.  68 
Eructations,  nervous,  vii.  502 
Eruption  from  drugs,  iii.  421 

from  quinine,  vi.  828 

milk-crust,  iii.  710 
Erysipelas,  iv.  8 

and  eczema,  differential  diagno- 
sis of,  iii.  718 

bacteriology  of,  i.  705;  iv.  8 

complicated  by  kidney  lesions, 
iv.  7 

course  of  disease,  iv.  4 

curative  influence  of,  iv.  6 

definition,  iv.  3 

diagnosis,  iv.  5 

etiology,  iv.  3 

in  the  new-born,  vi.  278 

medical,  iv.  8 

of  the  arm  and  forearm,  i.  458 

of  the  auricle,  iii.  607 

of  the  eyelids,  iv.  117 

of  the  hand  and  fingers,  indura- 
tive, iv.  502 

of  the  larynx,  v.  419 

of  the  pharynx,  vi.  592 

of  the  vulva,  viii.  161 

pathological  anatomy,  iv.  4 

phlegmonous,  iv.  4,  502 

prognosis,  iv.  5 

spontaneous,  iv.  3 

surgical,  iv.  3 

symptoms,  iv.  4 

traumatic,  iv.  8 

treatment,  iv.  6 
ErysiphacesB,  iv.  280 
Erythema,  iv.  7 

ab  igne,  iv.  7 

annulare,  iv.  8 

caused  by  drugs,  iii.  422 

cholericum,  iv.  7 

contusiforme,  iv.  9 

definition,  iv.  7 

diagnosed  from  eczema,  iii.  718 
from  purpura,  v.  862 

diphtheriticum,  iv.  7 

elevatum  diutinum,  iv.  10 

endemicum,  vi.  520 

epidemic,  i.  86 

exudativum  multiforme,  iv.  8 

hypera'micum,  iv.  7 

induratum.  iv.  10 

in  eczema,  iii.  708 

iris,  iv.  8 

marginate,  iv.  8 

multiforme,  i.  455;  iv.  8 

of  arm  and  forearm,  i.  455 
purpuricum,  iv.  9 
urticans,  iv.  9 

nodosum,  i.  457;  iv.  9 


Erythema  of  Bright's  disease,  iv.  8 

of  ursemia,  iv.  7 

papular,  iv.  8 

pernio,  iv.  7 

perstans,  iv.  8 

scarlatini forme,  iv.  8 

scarlatinoides,  iv.  8 
recidivans,  iv.  8 

symptomatic,  iv.  7 
Eryth^me  indure  des   scrofuleux, 
iv.  10 

polymorphe,  iv.  8 
Erythrasmaj  iv.  10 
Erythrlna  piscipula,  iii.  550 
Erythroblasts,  ii.  22 
Erythrocytes,  ii.   17,  24;  and  see 

nhod  c&rpuscles,  red 
Erythrocytolysis,   vi.    661;    viii. 

467 
Er3rthrocytorrhexis,  vi.  661 
Erythrocytoschisis,  vi.  662 
Erythrodextrin,  iii.  472;  see  also 

Glycogen 
Erythrol  tetranitrate,  viii.  486 
Erythromelalgia,  iv.  581 ;  viii.  486 

diagnosed  from  acromegaly,  i.  95 
Erythrophleine,  iii.  155;  vii.  42 
Erythrophleum,  vii.  42 

guineense,  vii.  42 
Erythrophlcein,  ii.  708 
Erythrophloeum,  ii.  703 
Erythropsia,  viii.  579 
Erythroretin,  vi.  974 
Erythroxyline,  iii.  155 
Erythroxylon,  iii.  152 

carthagencnse,  iii.  155 

coca,  iii.  152 

no vagrana tense,  iii.  155 
spruceanum,  iii.  155 

truxillense,  iii.  155 
Esbach's  albuminometer,  viii.  31 
Escharotics,  acids  as,  i.  72 
Eschscholtzia,  iv.  10 

califoniica.  iv.  11 
Eserine,  ii.  549 

as  a  myotic,  vi.  71 

hypodermatic  use  of,  iv.  820 

in  corneal  ulcerations,  iii.  288 
Esmarch's  apparatus  for  controlling 
hemorrhage,  i.  240 

double  inclined  plane,  iv.  256 

elastic  bandage  for  aneurism,  i. 
331 
compressor,  i.  530 

mask,  iii.  13 

operation  (on  jaw),  v.  259 

roll -tube  cultures,  counter  for, 
viii.  404 
Esophoria,  vii.  533 
Esperanza  Mineral  Springs,  iv. 

11 
Essences,  v.  739 

apple,  i.  207 

of  lemon,  v.  483 

of  peppermint,  vi.  554 

of  spearmint,  vii.  263 
Essential  oil  of  dill.  iii.  479 

of  juniper,  v.  299 

of  laurel,  v.  467 

of  lemon,  v.  482 

of  matico,  v.  714 

of  mustard,  vi.  68 

of  pepper,  vi.  552 

of  tea.  vii.  644 
Esthiom^ne,  i.  396 
Estill  Springs,  iv.  11 
Estl&nder*s    operation,    vi.   903; 
vii.  755 


Ethene  dichloride,  iv.  15 
Ether,  iv.  11 

acetic,  i.  65 

action  of,  iv.  11 

administration  of,  iii.  9,  14 

Aran's,  iv.  15 

as  an  anaesthetic,  i.  291 ;  iii.  9 

clinical  effects  of,  iv.  12 

evidence  regarding,  iii.  25 

compound  spirit  of,  iv.  13 

deaths   from,   post-mortem  ap- 
pearances, i.  664 

effects  of  inhalation  of,  i.  297 

formic,  iv.  14 

germicidal  action  of.  iv.  382 

hydriodic,  iv.  14 

hydrobromic,  iv.  13 

hydrochloric,  iv.  13 

hypodermatic  use  of,  iv.  821 

inhalers,  iii.  15 

local  anaesthesia  by,  iv.  14 

methylene,  vi.  638 

methylic,  v.  781 

nitric,  vi.  290 

nitrous,  vi.  290 

ozonic,  iv.  786 

ozonized,  iv.  786 

precedcfl  by  nitrous  oxide,  iii.  17 

properties  of ,  iv.  11 

pjToacetic,  i.  65 

spirit  of,  iv.  13 

spray,  iv.  13 

stronger,  iv.  11 

sulphuric,  iv.  11 

tests  for,  iv.  11 

therapeutics,  iv.  12 

Wigger's,  iv.  15 
Ethereal  animal  oil,  iii.  493 

extract  of  ginger,  iv.  352 
Ethidene  bichloride,  iv.  15 

dichloride,  iv.  18 

as  an  antesthetic,  i.  292 
Ethiops  mineral,  v.  756 
Ethlenimin,  vi.  638 
Ethmoid  cells,  diseases  of.  vi.  146 
retention  tumors  of,  vi.  406 

sinuses,  vi.  104;  vii.  235 
Ethnology,   witness  of,    to  man's 

ancestry,  iv.  39 
Ethoxy-caffeine,  iv.  13 
Ethyl  bromide,  iv.  13 

as  an  anastlietic,  i.  292 
Ethyl  chloride,  iv.  13 

as  an  anjesthetic,  i.  286,  292 
Ethyl  cyanide,  iv.  786 
Ethyl  formate,  iv.  14 
Ethyl  iodide,  iv.  14 
Ethyl  nitrite,  vi.  290 
Ethyl  oxide,  see  Kt/ier 
Ethyl  phenacetin,  iv.  14 
Ethylamin,  ptomaYn.  vi.  785 
Ethylene  bromide,  iv.  14 
Ethylene-diamine,  iv.  14 
Ethylene-diamine-trULresol,    iv. 

14 
Ethylene  dichloride,  iv.  15 
Ethylene  -  pheny Ihy drazin  -  suc- 
cinic acid,  iv.  15 
Ethylic  carbamate,  viii.  15 

urethane,  viii.  15 
Ethylidene  chloride,  iv.  15 
Ethylidenediamin,    ptomaTn,    vL 

786 
Ethylidene  dichloride,  iv.  18 
Etiology,  data  of,  in  pathology  of 

insanity,  v.  37 
Eucaine,  viii.  439 

alpha-,  viii.  439 
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Eucaine,  beta-,  viii.  489 

as  a  local  anaesthetic,  i.  288 

compared  with  cocaine,  viii.  439 
Sucalypti  ffuinmi,  iv.  16 
Eucalyptoi,  iv.  15 

as  an  expectorant,  iv.  51 

germiciaal  action  of,  iv.  882 
Sucalyptua,  iv.  15 

action,  iv.  15 

antiperiodic  action  of,  i.  878 

composition,  iv.  15 

description,  iv.  15 

genus,  iv.  16 

globulus,  iv.  15 

gum,  iv.  16 

leaf,  iv.  15 

oleosa,  iv.  15 

rostratus,  iv.  16 

uses,  iv.  16 
Eudermol,  iv.  16 
Sudoxine,  v.  208:  vi.  296 
Suformol,  iv.  246 
Eugallol,  iv.  16 
Eugenia  aromatica.  iii.  149 

caryophyllata,  iii.  149;  v.  244 

chequen,  ii.  808 

jambolana,  v.  244 

pimenta,  v.  244 
Eugenic  acid,  iii.  150 
Eugenoform,  iv.  16 
Eugenol,  ii.  646;  iii.  150 

ucetaniid,  iv.  16 

benzoyl,  iii.  150 

cinuamyl,  iii.  150 

iodide,  iv.  16 
Euffinin,  iii.  149 

Eulenberg'a    barEesthesiometer,    i. 
136 

tliermsDsthesioraeter,  i.  136 
Eunatrol,  iv.  10 
Eunematoda,  vi.  205,  206 
Eunol,  iv.  16 

alpha-,  iv.  16 

beta-,  iv.  16 
Euonymin,  viii.  273 
Euonymua,  viii.  278 

atropurpureus,  viii.  278 
Eupatorin,  vii.  757 
Eupatorium,  vii.  756 

S?rfoliatum,  vii.  756 
.    orbia,  vi.  705 
coroUata,  iv.  17;  vi.  705 
cyparissias,  iv.  17 
heterodoxa.  i.  207;  iv.  17 
ipecacuanha,  iv.  17;  vi.  705 
lathyris,  iv.  17 
marginata,  iv.  17 
piluTifera,  iv.  16 
resinifera,  iv.  17 
EuphorbiaoeflB.  iv.  17 

S>isonous  plants  of,  vL  694 
orbium,  iv.  17 
Euphorbon,  iv.  17 
Euphorin,  iv.  17 
Euphthalmin  hydrochlorate,  iv.  17 

salicylate,  iv.  17 
Eupyrin,  iv.  18 
Suquixiine,  iv.  18:  vi.  827 
Eureka  Springs,  Ark.,  iv.  18 
Eureka  Springe,  Cal.,  iv.  18 
E\ireka  Springs,  Pa.,  vii.  2 
Euresol,  iv.  19 
Eurobin,  iv.  19 
Europe,  history  of  yellow  fever  in, 

viii.  586 
Europhen,  iv.  19 
Eurythrol,  vi.  414 
Euspongia  officinalis,  vii.  480 


Euspongia  tubulifera,  vii.  480 

zimocca,  vii.  480 
Eustachian  bougie,  use  of,  iii.  652 

catheter,  iii.  664 
Eustachian  emphy^sema,  viii.  480 
Eustachian  tube,  i.  619 
affections  of  the,  iii.  612 
catheterization  of  the,  iii.  664 
foreign  bodies  in,  iii.  618 
measurements  of  the,  viii.  240 
medication  of  the,  v.  783 
through  the,  iii.  654 
obstruction  of  the,  iii.  612 
syphilitic  affections  of  the,  iii. 
681 
Eustachian  valve,  iv.  568 
Eustrongylus  gigas,  vi.  220 

visceralis,  vi.  220 
Evacuating  catheter,  ii.  746 
Evacuator,  v.  520 
Bigelow's,  V.  521 
for  cystoscopy,  i.  780 
Evidence,  expert  medical,  iv.  52 
Evisceration  of  foetus,  vi.  316 
Evolution,   iv.    19,  652;   and   see 
Heredity 
bathmic,  iv.  84 
evidence  of,  iv.  20,  86,  38 

from  analogy  of  the  other 

sciences,  iv.  20 
from  classification,  iv.  20 
from  embryology,  iv.  21,  88 
from  geographical  distribu- 
tion, iv.  20 
from  homologous  organs,  iv. 

21 
from  paleontology,  iv.  21 
from  vestigial  organs,  iv.  21 
factors  of,  organic,  iv.  23 
heredity,  iv.  24 
isolation,  iv.  88 
natural  selection,  iv.  28 
sexual  selection,  iv.  84 
struggle  for  existence,  iv.  25 
variation,  iv.  28,  89 
history  of  the  theories  of,  iv.  21 
meanings  of  the  term,  iv.  19 
Evolution  of  man,  iv.  88 
evidence  of,  iv.  38 

from  embryology,  iv.  88 
from  ethnic  and  comparative 

anatomy,  iv.  89 
from  ethnology,  iv.  89 
from    prehistoric    archccol- 

ogy,  iv.  40 
from  somatology,  iv.  88 
from  variation,  iv.  39 
Evolution,  ontogenetic,  iv.  10 

organic,  iv.  21 
Exag^rated  respiration,  ii.  817 
Ezalgine,  iv.  4 

relation  to  phenacetin,  vi.  606 
Examination,    gynecological,    iv. 
456 
in  insanity,  v.  67 
in  life  insurance,  v.  509,  511 
obstetric,  V.  380 
of  recruits,  vi.  846 
Examiner,  medical,  iv.  48 
Examining  and  licensing  boards, 

iv.  47 
Exanthemata,  diet  in,  iii.  466 

pharyngitis  accompanying,   vi. 
692 
Exanthematous  eruption  on  eye- 
lids, iv.  117 
Excelsior  Spring,  iv.  48 
Sxcipients  for  pills,  v.  787 


Excision,  see  Be$eetion 
of  clavicle,  iii.  130 
of  hip-joint,  v.  283 
of  lower  jaw,  v,  256 
of  tongue,  vii.  800 
of  tonsil,  vii.  817 
of  upper  jaw,  v.  256 
of  urethral  stricture,  viii.  24 
Excitability  of  nerves,  vi.   226. 

229 
Excitation,  law  of,  iii.  770 
Excitement  as  a  symptom  of  in- 
sanity, V.  44 
Excoccuria,  iv.  17 
Excreta,  amount  of,  v.  768 

disinfection  of,  iii.  497 
Excretory  disorders  of  hysteria, 

iv.  833 
Exencephalus,  vii.  697 
Exercise    during    pregnancy,    iv. 
844 
in  diabetes  mellitus,  iii.  481 
physical,  vii.  846 
result  of,  on  metabolism,  v.  770 
Exhalations  of  b(Kly.  i.  156 
Exhausting  diseases,  drowsiness 

in,  iii.  560 
Exhaustion,  febrile,  among  troops, 

ii.  622 
Existence,  struggle  for,  u  factor  in 
organic  evoUit inn.  iv.  25 
meaning  of,  i\ .  'i"),  26 
Exocardial  murmur,  ii.  821 
Exogonium  purga,  v.  240 
Exophoria,  vii.  ^"6 
Exophthalmic  goitre,  vi.  401 ;  viii. 
439 
course  of  disease,  viii.  448 
etiology,  viii.  448 
pathology,  viii.  441 
prognosis,  viii.  444 
symptoms,  viii.  440 
synonyms,  viii.  439 
thymus  extract  in,  vi.  413 
thyroid  medication  in,  vi.  411 
treatment,  viii.  444 
Exophthalmus,  vi.  401 
pulsating,  vi.  401 

pathology,  vi.  402 
progress    and    termination, 

vf.  401 
symptoms,  vi.  401 
treatment,  vi.  404 
Exosporum,  i.  681 
Exostosis,  vi.  669 
cartilaginea,  vi.  669 
eburnea,  vi.  426.  569 
fibrosa,  vi.  669 
ivory,  vi.  426 
medullaris.  vi.  669 
of  external  auditory  canal,  IIL 

620 
periosteal,  vi.  569 
spongiosa,  vi.  569 
subungual,  vi.  425 
Exothyropexy,  iv.  397 
Expectation  of  life   at   different 

nges.  viii.  260 
Expectorants,  iv.  48 
depressant,  iv.  49 
sedative,  iv.  49 
stimulant,  iv.  50 
Expectoration,  vii.  431;   and  see 

ISpuUtm 
Expert  medical  evidence,  iv.  52 
Expiration  in  asthma,  i.  684 
prolonged,  ii.  817 
suppressed,  ii.  817 
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Explosive  gelatin,  vii.  910 
Explosive  inedicinal  compounds,  iv. 

854 
Explosives,  iv.  429;  vii.  909;  and 

see  Gunshot  wounds 
Exposure  as  a  cause  of  disease,  in 

armies,  ii.  615 
Expression,  physical,  in  insanity, 

V.  55.  57 
Exstrophy  of  bladder,  i.  788;  viii. 

25 
Extension,  Buck's,  iv.  265 

in  treatment  of  dislocations,  iii. 
511 
of  fractures,  iv.  265 
of  hip-joint  disease,  v.  279 
Extensor  brevis   digitorum,   iv. 

194;  vi.  55 
Extensor  brevis  digitorum  pedis, 

anomalies  of,  vi.  58 
Extensor  brevis  hallucis,  vi.  58 
Extensor  brevis  pollicis,  iv.  242 
Extensor  carpi  radialis  accessor- 

ius,  vi.  54 
Extensor  carpi  radialis  brevior, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  carpi  radialis  longior, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  carpi  ulnaris,  iv.  241 

anomalies  of,  vi.  54 
Extensor  coccygis,  vi.  60 
Extensor  communis  digitorum, 
iv.  241 
anomalies  of,  vi.  54 
Extensor  hallucis  longus  tricau- 

datus,  vi.  57 
Extensor  indicis,  iv.  243 

anomalies  of,  vi.  55 
Extensor  indicis  brevis,  vi.  55 
Extensor  longus  digitorum  pe- 
dis, anomalies  of,  vi.  57 
Extensor  lon^s  pollicis,  iv.  242 
Extensor  minimi  digiti,  iv.  241 

anomalies  of,  vi.  54 
Extensor  ossis  metacarpi  polli- 
cis, iv.  242 
anomalies  of,  vi.  54 
Extensor  ossis  metatarsi  hallu- 
cis, anomalies  of,  vi.  57 
Extensor  primi  intemodii  hallu- 
cis, anomalies  of.  vi.  57 
Extensor  primi  intemodii  polli- 
cis, iv.  242 
anomalies  of,  vi.  55 
Extensor  primi  intemodii  polli- 
cis et  indicis,  vi.  55 
Extensor  proprius  digiti  medii, 

vi.  55 
Extensor  proprius  hallucis,   iv. 
194,  196 
anomalies  of,  vi.  57 
Extensor  quadriceps  femoris,  vii. 

788 
Extensor  secundi  intemodii  pol- 
Hcis,  iv.  242 
anomalies  of,  vi.  55 
External  abdominal  oblique  mus- 
cle, anomalies  of.  vi.  61 
External  carotid  arterjn^  anoma- 
lies of,  i.  526 
External  genital   organs,  male, 

development  of,  iv.  317 
External  iliac  artery,  anomalies 

of,  i.  534 
External     intercostal    muscles, 
anomalies  of,  vi.  60 


External  jugular  vein,  anomalies 

of,  viii.  202 
External  plantar  artery,  anom- 
alies of,  i.  585 
External       pterygoid     muscle, 

anomalies  of,  vi.  48 
Extraction  of  teeth,  vii.  661 
Extracts,  v.  786 

aqueous,  of  aloes,  i.  194 

bone-marrow,  vi.  414 

compound,  see  Compound  extract 

ethereal,  st*e  Ethereal  extract 

fluid,  see  Fluid  extract 

Goulard's,  v.  471 

heart,  vi.  417 

hepatic,  vi.  416 

intestine,  vi.  416 

kidney,  vi.  416 

liver,  vi.  416 

lung,  vi.  417 

mammary  gland,  vi.  416 

muscle,  vi.  417 

nervous  tissues,  vi.  415 

of  aconite,  i.  84 

of  aloes,  i.  194 

of  arnica  root,  i.  521 

of  belladonna,  i.  743 

of  blue  flag,  iv.  158 

of  bryony,  ii.  499 

of  Calabar  bean,  ii.  549 

of  cannabis  indica,  ii.  649 

of  celandine,  ii.  760 

of  cimicifuga.  iii.  88 

of  cinchona,  iii.  89 

of  colchicum  root,  iii.  192 

of  colocynth,  iii.  201 

of  conium,  iii.  239 

of  dandelion,  iii.  352 

of  digitalis,  iii.  478 

of  ergot,  iv.  3 

of  euonymus,  viii.  278 

of  gentian,  iv.  828 

of  glycyrrhiza,  v.  518 

of  hffimatoxylon,  v.  567 

of  hyoscyamus,  iv.  637 

of  iris,  iv.  158 

of  jalap,  v.  241 

of  iambul,  v.  244 

of  kava.  v.  302 

of  lactucarium,  v.  403 

of  leptandra,  v.  490 

of  li(iuorice,  v.  518 

of  nux  vomica,  vi.  308 

of  opium,  vi.  386 

of  pichi.  vi.  632 

of  podophyllum,  vi.  690 

of  poppy  capsule,  vi.  735 

of  Prunus  virgiiiiana,  ii.  804 

of  quassia,  vi.  827 

of  rhatany,  vi.  964 

of  rhubarb,  vi.  974 

of  stramonium,  vii.  535 

of  taraxacum,  iii.  352 

of  wahoo,  viii.  273 

of  wild  cherry,  ii.  804 

organic,  vi.  409 

orchitic,  vi.  415 

ovarian,  vi.  415 

pancreatic,  v.  829 

parotid  gland,  vi.  417 

splenic,  vi.  414 

suprarenal,  vi.  412 

testicular,  vi.  415 

thebaic,  see  Opiums  vi.  883 

thymus,  vi.  413 

thyroid,  vi.  410 
Extradural  abscess,  ii.  415 
Extra-uterine  pregnancy,  iv.  54  | 


Extra-uterine    pregnancy,    ana- 
tomical considerations,  iv.  57 
classification,  iv.  55 
decidua  in,  iv.  57 
diagnosis,  iv.  59 
etiology,  iv.  54 
fate  of  f(Btus,  iv.  57 
frequency  of,  iv.  54 
placenta  in,  iv.  58 
rupture  of,  into  peritoneal  cav- 
ity, iv.  56 
symptoms,  iv.  58 
theories  of  causation,  iv.  54 
treatment,  iv.  60 
Extravasation     following    coniu- 

sions,  iii.  278 
Extremities,  hyperkeratosis  of,  v. 
305 
keratoderma  of,  v.  304 
lupus  of,  V.  614 
malformations  of,  vii.  714 
Extubation,  v.  197 
Exudates,  iv.  60 
causes  of,  iv.  62 
fibrinous,  iv.  61 

formation  of,  theories  for.  iv.  61 
hemorrhagic,  iv.  61 
inflammatory,  iv.  62 
leucocytes  in,  iv.  61 
patholoj^cal,  iv.  62 
plastic,  m  eczema,  iii.  708 
purulent,  iv.  61 
serous,  iv.  61 

in  eczema,  iii.  708 
Exudation,  pathological,  iv.  60 
Eye,  iv.  63 ;  and  see  Orbt't,  Conjunc- 
lira.  Retina,  Iris,  etc. 
accommodation,  iv.  98 
action  of  cocaine  on  the.  iii.  158 
affections  of,  cause  of  headaclie. 

iv.  549 
angles  of  the,  iv.  64 
arcus  senilis,  i.  440 
artificial,  i.  556 

history  of,  i.  556 
manufacture  of,  i.  557 
mode  of  introducing  and  re- 
moving, i.  558 
asthenopia,  i.  581 
astigmatism,  iv.  91 
bandage  for,  i.  729 
blepharitis,  iv.  119 
blepharoplasty,  iv.  122 
cataract,  ii.  719 

changes  in,  during  accommoda- 
tion, iv.  93 
in  diabetes,  iii.  429 
choroid,  iv.  72 
s  chromatic  aberration,  iv.  91 
ciliary  body,  iv.  73 
commotio  retime,  iv.  99 
conjunctivitis,  iii.  240 
cornea,  iv.  70 
crystalline  lens,  iv    81 
development,  iv.  65 
diagrammatic,  iv.  00 
dioptrics  of,  iv.  83 
diseases  of,  see  under  Cntarart, 
Clioroid,   Conjunettpa,   Corner, 
Glaucoma,  Uypennetropia,  My- 
opia, etc. 
diseases  of,  occupation  causinir 
vi.  320  *' 

of  the  lids,  iii.  240;  iv.  117 
examination  of,  in  case  of  injury. 

iv.  98 
field  of  vision,  iv.  91 
foreign  bodies  in,  iv.  104 
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Eye,  foreign  bodies  in,  removal  of. 
by  magnets,  iv.  104 
function     of,     in     maintaining 

equilibrium,  iii.  858 
fundus  of,  appearance   of,  vi. 

372;  see  Ophthalmcteape 
general  arrangement,  iv.  68 
hemorrhage  from,  iv.  98 
hypermetropic,  iv.  796 
inherited  syphilis,  vii.  621 
injuries  of,  iv.  97 

a  cause  of  blindness,  ii.  11 
iridectomy,  v.  212 
iridotomy,  v.  216 
iris,  iv.  74 

anomalies  of,  vi.  216 
iritis,  vi.  218 

lymphatic  vessels  of,  v.  628 
maliormation  of,  vii.  699 
measurement  of  the  position  of 

tho,  vi.  897 
membrane  of  Descemet,  iv.  71 
mydriatics,  vi.  70 
myopic,  vi,  77 
myotics,  vi.  70 

operations  on,  comparative  value 
of,  i.  557 

unsuccessful,    a    cause    of 
blindness,  ii.  11 
ophthalmoscopy,  vi.  867 
parasites  in.  vi.  500 
physical  conditions  of,  iv.  97 
post-mortem  appearances  of,  ii. 

585 
presbyopia,  vi.  758 
pterygium,  iii.  247 
refraction,  iv.  ^ 
refractive  apparatus  of,  viii.  241 

imperfections  of,  viii.  241 
relations,  iv.  64 
retina,  iv.  77 
rods  and  cones,  iv.  78 
sclera,  iv.  68 

spherical  aberration,  iv.  91 
strabismus,  vii.  580 
surgery  of,  cocaine  in.  iii.  158 
syphilitic  affections  of,  vii.  619 

irritation  of,  vii.  594 

neuroses  of,  vii.  594 
tumors  of  the,  iv.  105 

a  cause  of  blindness,  ii.  11 
vision,  viii.  240 
visual  field,  iv.  91 
vitreous  humor,  iv.  82 
Eyeball,  iv.  68 

dislocation  of,  vi.  408 
enucleation  and  evisceration  of, 

viii.  444 
influence  of  sympathetic  system 

on,  vii.  587 
measurement  of  movement  of, 
vi.  897 
Syeglaeses,  vii.  263 
SyeUds,  iv.  64 
acne  of,  iv,  117 
adenocarcinoma  of.  iv.  107 
adenomata  of.  iv.  107 
affections  of,  iv.  116 
angioraata  of,  iv.  106 
atresia  of,  i.  608 
benign  tumors  of,  iv.  105 
burns  of,  iv.  122 
canities  of,  iv.  120 
clialazion  of,  iv.  106 
chancre  of,  iv.  117 
coloboma  of,  iv.  123 
comedones  of,  iv.  118 
diseases  of,  iv.  116 


Eyelids,  ccchymosis  of,  iv.  122 
eczema  of,  iii.  724;  iv.  117 
emphysema  of,  iv.  118 
epicanthus,  iv.  128 
epithelial  horns  of,  iv.  106 
epitheliomata  of,  iv.  107,  118 
erysipelas  of,  iv.  117 
exanthemata,  iv.  117 
fibroma  moUuscum  of,  iv.  107 
fibromata  of,  iv.  107 
granuloma  of,  iv.  106 
herpes,  iv.  117 
hordeolum,  iv.  119 
horns  of,  iv,  106 
imperforation  of,  i.  608 
influence  of  sympathetic  system 

on,  vii.  587 
in  insanity,  v.  51 
injuries  of,  iv.  99 
interference  with  mobility  of,  iv. 

121 
lipomata  of,  iv.  170 
lymphangiomata   and   lymnho- 

mata  of,  iv.  107 
lymphatic  vessels  of  the,  v.  627 
malignant  tumors  of,  iv.  107 
milium  of,  iv.  118 
moUuscum  of,  iv.  118 
noevus  of,  iv.  128 
neuro-flbroma  of,  iv.  107 
oedema  of,  iv.  117 
pcdiculi  of,  iv.  119 
phthiriasis  of,  iv.  119 
plexiform  neuro-fibroma  of,  iv. 

107 
reflex,  time  of,  v.  867 
repairing  of    injured,   iv.   122; 

and  see  Blepfuitrtplanty 
sarcomata  of,  iv.  107 
skin-grafting  for  new,  iv.  122 
stye  of,  iv.  119 
syphilitic  affections  of,  iv.  117; 

vii.  619 
tumors  of,  iv.  106 
warts  of,  iv.  106 
wounds  of,  iv.  99 
xanthelasma  of,  iv.  118 
xanthoma  of,  iv.  106 
Eye-piece  micrometer,  ii.  70 
Eye-stones,  iv.  123 

Fabiana,  vi.  681 
imbricata.  vi.  681 

Fabianine,  vi.  682 

Fabianol,  vi.  682 

Fabrics,  blood -stains  on,  ii.  79.  80 

Face,  anomalies  of  the  muscles  of, 
vi.  43 
carcinoma  of,  ii.  686 
eczema  of  the,  iii.  728 
elephantiasis  of  the.  iii.  788 
erysipelas  of  the,  iv.  4 
in  acromegaly,  typical,  i.  88 
lupus  of  the,  V.  613 
lymphatics  of  the.  v.  627 
malformations  of  the,  vii.  699 
muscles  of  the,  anomalies  of,  vi. 

48 
presentations,  v.  390 
progressive  hemiatrophy  of,  viii. 

448 
unilateral  atrophy  of,  viii.  448 
veins  of.  anomalies  of,  viii.  202 

Facial  ang^le,  vii.  231 

Facial  arterv,  anomalies  of,  i.  527 
compression  of,  i.  587 
surface  markings  of,  vi.  191 
transverse,  anomalies  of,  i.  527 


Facial  expression,  importance  of 

teeth  in,  vii.  650 
Facial  hemiatrophy,  viii.  448 
course  and  prognosis,  viii.  449 
diagnosis,  viii.  449 
etiology,  viii.  448 
pathological  anatomy,  viii.  448 
symptoms,  viii.  449 
treatment,  viii.  449 
Facial  hemihypertrophy ,  viiL  450 
Facial  index,  vii.  281 
Faciskl  nerve,  iii.  821 
Facial  neuralgia,  see  Neuralgia, 

vi.  242 
Facial  paralysis,  iv.  124 
clinical  history,  iv.  124 
diagnosis,  iv.  126 
etiology,  iv.  124 
prognosis,  iv.  126 
treatment,  iv.  127 
Facial  vein,  anomalies  of.  viii.  202 

surface  markings  of,  vi.  191 
Facies  in  insanity,  v.  55 
Facio-scapulo-humeral    muscu- 
lar atrophy,  vi.  68 
FsBcal  fistula,  iii.  202 
impaction,  iii.  204 
Fasces,  iv.  127 

accumulation   of,    causing   ob- 

struction,  v.  176 
chemical  composition,  iv.  129 
color  of,  iv.  127 

•    in  jaundice,  v.  246 
effects  of  starvation  upon  the 

composition  of  the,  vii.  448 
examination  of,  iv.  181 
in  infancy,  iv.  858 
microscopic  characters,  iv.  128 
parasites  in,  iv.  129;  vi.  501,  502 
physical  characters,  iv.  127 
Fahrenheit      and       centigrade 

scales,  iv.  182;  vii.  738 
Fainting,  see  Brain,  anennia  of,  ii. 

223 
Fainting  fit,  ii.  224 
Falcial  sinus,  ii.  260 
Falcula,  ii.  212 

Falkenstein,  Germany,  iv.  132 
treatment  of  tuberculosis  at,  iv. 
182 
Falling  sickness,  iii.  845 
Fallopian  tubes,  iv.  188;  vii.  154 
absence  of,  vii.  709 
anatomy  of,  iv.  183;  vii.  154 
arteries  of,  vii.  157 
carcinoma  of,  iv.  188 
conditions   of,   favoring    extra- 
uterine pregnancy,  iv.  54 
cysts  of.  iii.  851 ;  iv.  137 
deciduoma  malignum,  iv.  188 
dermoids  of,  iv.  138 
diseases  of,  iv.  133,  134 
etiolocy,  iv.  134 
pathology,  iv.  134 
symptoms,  iv.  135 
treatment,  iv.  136 
embryology  of,  iv.  133 
enchondroma  of,  iv.  188 
inflammation  of,  iv.  134;  and  sec 

Salpingitis 
lipoma  of,  iv.  188 
lymphatics  of,  v.  687 ;  vii.  157 
malformations  of,  iv.  184;   vii. 

709 
myoma  of,  iv.  188 
neoplasms  of,  iv.  187 
nerves  of,  vii.  157 
papilloma  of,  iv.  188 
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Fallopian  tubes,  sarcoma  of,  i v.  138 

structure,  vii.  156 

syphilitic  lesions  of,  vii.  626  * 

tuberculosis  of,  iv.  137 ;  viii.  105 
False  turpeth  root,  viii.  1 
Falsetto  voice,  physiology  of,  v.  456 
Falx  cerebelli,  ii.  212 

cerebri,  ii.  211 
Family  in  heredity,  iv.  660 
Family  history  in  life  insurance, 

V.  510 
Famine  fever,  vi.  884 
Fan,  wing-disc.  iv.  758 
Fan  ear  trumpet,  iii.  633 
Faradic  batteries,  iii.  758 

electricity,  iii.  757 

therapeutic  effects  of,  iii.  757 
Faradism  as  an  aid  to  artificial  res- 
piration, i.  561 

in  insanity,  v.  73 
Farcy,   iv.   852;  vi.    126;   see  also 
QUinders 

buttons,  iv.  357 

pipes,  iv.  357 
Far&ra,  iii.  225 

Farmville  liithia  Springs,  iv.  138 
Far-point  in  accommodation,  vi.  78 
Fascia,   ante-brachial,    contracture 
of,  i.  462 

a.\illary,  vii.  207 

bicipital,  iii.  735 

brachial,  i.  451 ;  iv.  239 

bulbar  (of  eye),  iv.  65 

cervical,  vi.'l92 

digital,  contraction  of,  iv.  522 

lata  of  the  thigh,  vii.  787 

of  Colles,  iv.  323 ;  vi.  564 

of  the  abdomen,  i.  3,  4 

of  the  arm,  i.  451 

of  the  arm  and  forearm,  affec- 
tions of,  i.  458 
infection  of,  i.  458 
syphilis  of,  i.  461 
tuberculosis  of,  i.  461 

of  the  elbow,  iii.  733,  734 

of  the  hand,  iv.  484 

of  the  leg,  V.  479 

of  the  neck,  vi.  192 

of  the  perineum,  iv.  322 ;  vi.  564 

palmar,  iv.  484 

contraction  of  the,  iv.  517 

perineal,  iv.  322;  vi.  564 

prevertebral,  vi.  192 
Fasciola,  vii.  865 

tvgyptica,  vii.  866 

americana,  vii.  866 

augusta,  vii.  866 

carnosa,  vii.  866 

gigantica,  vii.  866 

hepatica,  vi.  502;  vii.  865,  866 

humana,  vii.  865 

lanceolata,  vii.  871 

magna,  vii.  866 
Fasciolopsis,  vii.  867 

Buski,  vii.  867 

l^athonisi,  vii.  867 
Fastigatum,  ii.  162 
Fastigial  nucleus,  ii.  162 
Fasting,  vii.  441 

as  a  therapeutic  measure,  iii.  42 

circulation  during,  vii.  442 

clinical  observations  during,  vii. 
444 

dietetic  treatment  after,  vii.  445 

duration  of  life  during,  vii.  443 

faices  during,  vii.  443 

from  fluids,  but  not  from  solids, 
vii.  443 


Fasting  from  solids,  but  not  from 
fluids,  vii.  443 
loss  of  weight  during,  vii.  441 
respiration  during,  vii.  442 
temperature  during,  vii.  442 
urinary  secretion  during,  vi.  442 
Fat  embolism,  iii.  790 
Fat  necrosis,  vi.  205,  465 
Fat  rendering,  regulation  of,  vi. 

331 
Fat  tissues,  amyloid  degeneration 

in,  i.  270 
Fatalitv  of  disease,  iii.  495 

in  chloroform  narcosis,  table  of, 
iii.  23 
Fatigue,  vii.  120 
Fatigue  neuroses,   occupation  as 

an  etiological  factor  in,  vi.  320 
Fatigue  suits,  for  soldiers,  v.  796 
Fats,  absorption  of,  iii.  85,  474 
by  lacteals,  iii.  77 
action  of  steapsin  on,  iii.  474 
analysis  of,  i.  178 
and  carbohydrates,  difference  be- 
tween, i.  176 
animal,  i.  176 
as  food,  i.  175 
as  heat-producers,  i.  176 
emulsified  in  intestine,  iii.  85 
in  faeces,  iv.  128,  130 
influence  of,  on  metabolism,  v. 

770 
in  milk,  v.  819 
cow's.  V.  820 
determination  of,  v.  826 
human,  v.  824 
origin  of.  V.  819 
in  plants,  i.  102 
in  plasma,  ii.  36 
in  the  urine,  viii.  51 
useful  in  chorea,  iii.  46 
Fatty  changes  in  blood-vessels,  ii. 
96 
in  the  capillaries,  ii.  93 
in  the  pancreas,  vi.  464 
Fatty  degeneration,  iii.   394;    v. 
517 
of  the  heart,  iv.  588 
of  the  liver,  v.  550 
of  the  lymph  no<les,  v.  660 
of  the  muscles,  vi.  28 
of  the  neurones,  vi.  262 
of  the  new-born,  vi.  280 
of  the  pancreas,  vi.  464 
of  the  placenta,  vi.  651 
of  the  veins,  viii.  209 
of  the  vitreous,  viii.  267 
Fatty  deposit,  iii.  896 
Fatty  infiltration,  iii.  396;  v.  517 
of  the  heart,  iv.  589 
of  the  lymph  nodes,  v.  660 
of  the  pancreas,  vi.  464 
Fauces,  isthmus  of,  viii.  107 
Fauquier      White     Sulphur 

Springs,  iv.  138 
Favus,  vii.  780 

of  the  nails,  vi.  94;  vii.  781 
Fear  as  a  cause  of  insanity,  v.  33 
Febricula,  iv.  139 

ephemera,  iv.  139 
Febrifuge,  iii.  92 
Febrile  disturbances  as  cause  of 

insanity,  v.  35 
Febrile  exhaustion  among  troops, 

ii.  622 
Febris  ardens,  iv.  139 

catarrhalis.   v.    11;  and  see  In- 
fliteriza 


Fecundation,  see  Impreffnaiion 
Feeble-mindedness,  v.  145 
diagnosis,  v.  148 
etiology,  v.  146 
prognosis,  v.  151 
symptoms,  v.  147 
treatment,  v.  161 
Feeding,  forcible,  iv.  189 
infant,  iv.  859 

of  premature  infants,  vi.  750 
rectal,  i.  185 
Fees,  physicians',  viii.  513 

legal  rules  governing  the  coUcc- 
tion  of,  iv.  140 
Feet,  care  of,  in  marching,  v.  815 
in  soldiers,  v.  796,  815 
eczema  of  the,  iii.  726 
byperidrosis  of  the,  iv.  796 
keratoderma  of  the  soles  of,  v. 
304 
Fehling's  solution,  iii.  428 ;  viii.  39 
test  for  sugar  in  milk,  y.  827 
in  urine,  iii.  428;  viii.  89,  41 
Feigned  diseases  among  soldiers,  ii. 
622 
insanity,  v.  68 
Fel  bovis,  iv.  299 

purificatum,  iv.  299 
Fell-0'Dwyer's  apparatus  for  in- 
sufllation  of  lungs,  iv.  148 
method  of  insuflSating  the  lungs, 
iv.  142 
Fell's  apparatus  for  insuflaation,  iv. 

142 
Felo-de-se,  iii.  293 ;  vii.  550 
Felon,  i.  49 ;  iv.  503 
Female  catheter,  ii.  752 
Female  genital  tract,  cysts  of,  iii. 

351 
Female  labor,  injurious  influences 

of,  vi.  321 
.Femoral  artery,  vii.  738 
anomalies  of,  i.  534 
branches  of.  vii.  739 
compression  of,  i.  537 
deep,  anomalies  of,  i.  535 
double,  i.  534 

in  Scarpa's  triangle,  vii.  789 
ligature  of,  vii.  739 
Femoral  canal,  i.  9 
Femoral  hernia,  iv.  676 
anatomy,  iv.  676 
Bassini's  method  of  treatment. 

iv.  677 
diagnosis,  iv.  677 
Gordon's  method  of  treatment, 

iv.  678 
mechanical  treatment  of,  iv.  683 
occurrence,  iv.  677 
purse-? tring    method    of    treat- 
ment, iv.  678 
results  of  operations,  iv.  678 
treatment,  iv.  677 
Femoral  sheath,  i.  9 
Femoral  vein,  vii.  740 

anomalies  of,  viii.  207 
Femur,  depression  of  neck  of    iii 
308 
dislocations  of,  iii.  524 
Femur,  fracture  of,  iv.  264 
compound,  iv.  266 
Hodgen's  suspension    splint    in 

the  treatment  of,  iv.  265 
of  neck  of,  iv.  264 

diagnosed  from  coxa    vara, 

iii.  309 
diagnosed  from  dislocation 
on  the  dorsum  ilii,  iii.  524 
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Femur,  fractiure  of,  neck  of,  di- 
agnosed from  fracture  of  ace- 
tabulum,  i.  62 

of  shaft,  iv.  265 

of  third  trochanter,  iv.  265 
Femur,  incurvation  of  neckof,.iii. 

808 
Fenchone,  iv.  145 
Fennel,  iv.  145 

oil  of,  iv.  145 

Roman»  iv.  145 

sweet,  iv.  145 
Fenugreek,  iv.  145 
Fenwick-Leiter   cystoaoope,    iii. 

345 
Fermentation,  i.  688;  iv.  146 

alcoholic,  in  milk,  v.  828 

butyric-acid,  in  milk,  v.  828 

lactic-acid,  in  milk.  v.  828 

8uccinic-acid,  in  milk,  v.  828 

theories  of,  iv.  146 
Fermentation  test  for  glucose  in 
urine,  viii.  40,  42 

for  lactose  in  urine,  viii.  48 
Ferments,  see  Bnzyvies 

coagulation  by,  ill.  150 

diastatic,  i.  688 

digestive,  iii.  470 

in  faeces,  iv.  181 

organized,  i.  688 

imorganized,  i.  688 
Ferns,  iv.  148 

maiden-hair,  iv.  147 

male,  iv.  147 

sweet,  iv,  148 

venuB-hair,  iv.  147 
Femvale  Springs,  iv.  148 
Ferralbumose,  v.  229 
Ferratin,  v.  229,  280 
Ferratin-Bodium,  v.  280 
Ferratogen,  v.  280 
Ferrein,  pyramids  of,  v.  810 
Ferric  acetate,  v.  225 

albuminate,  v.  229 

chloride,  v.  227 

germicidal  action  of,  iv.  382 

citrate,  v.  226 

hydrate,  v.  225 

with  magnesia,  v.  225 

hydrated  oxide,  v.  225 

hydroxide,  v.  225 

hypophosphite,  v.  227 

nitrate,  v.  228 

peptonate,  v.  229 

perchloride,  v.  227 

phosphate,  soluble,  v.  227 

pyrophosphate,  iv.  228 

sesquichloride,  v.  227 

sulphate,  basic,  v.  228 
normal,  v.  228 

valerianate,  v.  227 
Ferrinol,  v.  280 
Ferri's  solution,  iv.  710 
Ferris  Hot  Springs,  iv.  149 
Ferropyrin,  v.  280 
Ferrosol,  v.  230 
Ferrous  bromide,  v.  228 

carbonate,  v.  228 

iodide,  v.  224 

lactate,  v.  228 

oxalate,  v.  228 

sulphate,  v.  228 

antiseptic  efficacy  of,  i.  254 
as  an  antidote  to  cvanide  of 

potassium,  il.  850 
germicidal  action  of,  iv.  882 
Ferrum,  see  Iron,  v.  221 

reductum,  v.  228 


Fersan,  v.  280 

Fevers,  simple,  iv.  189 

contmued,  iv.  189 

Fertility   a    modifying    factor    in 

menopause,  ii.  799 

spirillum,  vi.  884 

Fertilization,  see  Impregndtion,  iv. 

splenic,  i.  868 

849 

spotted,  ii.  766;  vii.  980;  viii. 

Ferula  alliacea,  i.  562 

574 

asafoRtida,  i.  562 

stage  of  invasion,  iv.  150 

fetida,  i.  561 

stages  of,  iv.  150 

galbaniflua,  iv.  288 

sthenic,  iv.  150 

narthex,  i.  562 

syphilitic,  vii.  608 
tick,  viii.  574 

persica,  i.  562 

sumbul,  vii.  568 

triple  quartan,  v.  675 
typhoid,  vii.  914 

Feser's  lactoscope,  v.  827 

Fevers,  ii.  569;   iv.   149;   and  see 
Valorimetry 

typhus,  vii.  980 

undulant,  v.  685 

adynamic,  iv.  150;  vii.  980 

.   yellow,  viii.  822 

SBStivo-autumnal,  v.  677 

Fibres,  elastic,   found  in  sputum, 

African,  iii.  400 

vii.  484 

asthenic,  iv.  150 

muscular,  vi.  12,  etc. 

beverages  in,  iii.  462 

of  connective  tissue,  iii.  252 

bilious  remittent,  v.  678,  685 

Sharpey's,  of  bone,  ii.  116 

typhoid,  vi.  884 

Fibrilla,  structure  of,  iii.  269 

break-bone,  iii.  400 

Fibrillation  of  musde,  vi.  29 
Fibrin,  essential  part  oi  blood  clot. 

calorimetry  in,  ii.  569 

camp,  vii.  930 

iii.  150 

cerebro-spinal,  ii.  766 

in  blood,  ii.  88 

childbed,  vi.  798 

in  l3rmph,  ii.  88 

classification,  iv.  150 

in  urine,  viii.  82 

clinical  significance  of,  iv.  149 

placental,  iii.  57 

congestive,  ii.  766 

Fibrin-ferment,  action  of,  iii.  843 

continued,  iv.  150;  v.  677 

Fibrinogen,  ii.  85 

defervescence  of,  iv.  150 

in  coagulation  of  blood,  iii.  161 

definition  of,  iv.  149 

in  urine,  viii.  82 

dengue,  iii.  400 

Fibrinous  bronchitis,  iv.  151 

diet  in,  iii.  461 

classification,  iv.  151 

different  origins  of,  ii.  570 

etiology,  iv.  151 
pathology,  iv.  152 

double  tertian,  v.  675 

dvnamic,  iv.  150 

effect  of,  on  metabolism,  v.  771 

symptoms,  iv.  152 

treatment,  iv.  153 

enteric,  vii.  914 

Fibrinous  degeneration,  vi.  203 

eosinophilia  after,  v.  498 

of  choroid,  iii.  57 

epidemic  catarrhal,  v.  11;  and 

Fibro- cartilage,  ii.  705 

see  Influenza 

Fibro-elastic  cartilage,  ii.  705 
Fibroid  heart,  iv.  590 

remittent,  vi.  884 

etiology,  iv.  149 

etiology,  iv.  590 

famine,  vi.  884 

morbid  anatomy,  iv.  590 
symptoms,  iv.  590 

fastigium.  iv.  150 

gastric,  V.  678 

treatment,  iv.  591 

hay,  vi.  134 

Fibrolipoma,  viii.  480 

high,  symptoms  of,  iv.  150 

Fibroma,  iv.  158;  vii.  907 

in  animals,  a  cause  of  unwhole- 

areolare, iv.  154 

some  milk,  V.  885 

clinical  significance,  iv.  156 

in  appendicitis,  i.  424 

combined  with  other  tumors,  iv. 

initial  stage,  iv.  150 

156 

intermittent,  iv.  150;  v.  675 

diagnosis,  iv.  156 

jail,  vii.  930 
Levant,  v.  685 

durum,  iv.  154 

etiology,  iv.  156 

lung,  vi.  676 

general  morphology,  iv.  153 

malarial,  v.  674 

hard,  iv.  154 

malignant,  vii.  980 

keloid,  iv.  154 

purpuric,  ii.  766 

mode  of  growth,  iv.  155 

Malta,  V.  685 

molle,  iv.  154 

Mediterranean,  v.  685 

molluscum,  iv.  155;  v.  852 

Neapolitan,  v.  686 

occurrence,  iv.  155 

neuro-purpuric,  ii.  766 

of  the  auricle,  iii.  666 

pathology,  ii.  570;  iv.  149 
period  of  declination,  iv.  150 

of  the  bladder,  i.  769,  792 

of  the  eyelids,  iv.  107 

of  incubation,  iv.  150 

of  the  hand  and  fingers,  iv.  501 
of  the  heart,  iv.  594 

petechial,  ii.  766 

pharyngitis  in,  vi.  592 

of  the  intestine,  v.  189 

puerperal,  vi.  798 

of  the  kidney,  v.  328 

pulse  in,  vi.  805 

of  the  larynx,  v.  488 

putrid,  vii.  980 

of  the  liver,  v.  555 

relapsing,  vi.  884 

of  the  lower  jaw,  v.  255 

remittent,  iv.  150;  v.  677 

of  the  mamma,  ii.  475 

remitting  icteric,  vi.  884 

of  the  nose,  vi.  140 

rock,  of  Gibraltar,  v.  685 

of  the  oesophagus,  vi.  848 

scarlet,  vii.  46 

of  the  omentum,  vi.  860 
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Fibroma  of  the  ovary,  vi.  486 

Filaria  restiformis,  vi.  212 

Finsen  apparatus,  treatment  with 

of  the  parotid  gland,  vi.  511 

romanorum  orientalis,  vi.  216 

electric  light,  vi.  998 

of  the  periosteum,  vi.  669 

sanguinis  hominis,  iii.  786;  vi. 

method  of  actinotherapy,  vi.  998 

of  the  pharynx,  vi.  602 

218 

treatment  of  lupus  vulgaris* 

of  the  retina,  iv.  113 

a  cause  of  elephantiasis,  iii. 

V.  616 

of  the  tonsil,  vii.  822 

785 

Firearms  and  their  projectiles^ 

of  the  umbilicus,  viii.  6 

diseases  caused  b}',  iii.  81 

iv.  427 

of  the  upper  jaw,  v.  249 

minor,  vi.  215 

Fire  damps,  i.  156;  ii.  659 

of  the  urethra,  i.  770 

noctuma,  vi.  218 

First  nerve,  vi.  849 

ossiticans,  vi.  669 

trachealis,  vi.  219 

Fish  as  food  for  invalids,  iii.  465 

papillary,  vii.  908 

volvulus,  vi.  212 

circulatory  system  in,  ill.  95 

retrograde  changes  in,  iv.  165 

Filariasis  a  cause  of  chyluria,  iii. 

hsemolymph  glands  in,  iv.  469 

soft,  IV.  154 

81 

poisonous,  iv.  188 

special  morphology,  iv.  165 

caused  by  mosquitoes,  v.  870 

Fission,  iv.  166 

varieties,  iv.  168 

Filaridas,  vi.  210 

Fissural  connections,  ii.  190 

Fibromyoma,  vi.  75 

Filatow's  spots,  v.  715;  see  Kop- 

diagrams,  ii.  190 

hyaline  degeneration  in,  iv.  772 

lik*s  spots 

integer,  ii.  198 

of  the  intestine,  v.  189 

Filioes,  iv.  148 

variation,  ii.  190 

of  the  larynx,  v.  488 

FiUcic  anhydride,  iv.  148 

Fissure,  adoccipital.  ii.  193 

of  the  uterus,  viii.  96;  and  see 

Filicin,  iv.  148 

amygdaline,  ii.  182 

Uterus,  myoma  of 

FiUcinisB,  iv.  148 

anal,  i.  895 

Fibro-sarcoma,  vii.  907 

Filix-mas,  iv.  147 

ape,  ii.  204 

of  the  umbilicus,  viii.  6 

i^limogen,  iv.  166 

basisylvian,  ii.  198 

Fibrosis  of  the  corpora  cavernosa, 

FUters,  Berkef eld's,  viii.  888 

calc^rine,  ii.  188 

vii.  177 

ILitAsato's,  viii.  882 

callosal.  ii.  190 

pulmonary,  vi.  676 

Martin's,  viii.  882 

central,  ii.  194 

Fibrous  connective  tissue,  see  C^fir 

Novy's,  viii.  888 

circuminsular,  ii.  201 

nectite  ttstrne 

Pasteur's,  viii.  284 

collateral,  ii.  190 

epulis,  V.  249;  viii.  490 

Pasteur-Chamberland,  viii.  284, 

episylvian,  ii.  198 

membranes,  histology  of,  iii.  264 

882 

exoccipital,  ii.  198 

Fibula,  dislocations  of  the,  iii.  529 

Filtration  apparatus  for  agar,  viii. 

external  calcarine,  ii.  186,  188 

fractures  of  the,  iv.  267 

873 

occipital,  ii.  204 

Ficus,  iv.  156 

Filtration  of  water,  viii.  282,  284 

perpendicular,  ii.  186.  204 

rarica,  iv.  156 

for  soldiers'  use,  v.  804 

fron to-marginal,  ii.  198 

Field-hospitals,  see  Army  hospital 

Filum  terminale,  vii.  298 

great  horizontal,  ii.  160 

corps,  and   Army  medical  d^rt- 

Fingers,  iv.  486 

longitudinal,  ii.  187 

tnent,  i.  473,  etc. 

absence  of,  iv.  492 

hippocampal,  ii.  190 

Field  rations,  v.  799 

amputation  of,  i.  249 

hyposylvian,  ii.  193 

Field-surgeons  and  Army  medieai 

anatomy  of,  iv.  486 

inflected,  ii.  198 

department,  i.  478,  etc. 

anomalies  of   development,  iv. 

Insular,  ii.  198 

duties  of,  in  time  of  war,  see 

491 

intercerebral,  ii.  187 

Army  hospital  corps 

cellulitis  of,  iv.  502 

interhemispheral,  ii.  187 
intermedial,  ii.  198 

Field,  visual,  iv.  91 

chondroma  of,  iv.  601 

Fifth  nerve,  iii.  828 

club,  iv.  500 

interparacentral,  ii.  198 

Fifth  ventricle  of  brain,  ii.  184 

congenital  absence  of,  iv.  492 

intraparietal,  ii.   198.  277;  viiL 

Fig,  iv.  156 

constrictions  of,  iv.  496 

156 

Figure-of-8  bandage,  i.  728;  iii. 

contractions  of,  iv.  509,  522 

lambdoidal,  ii.  186,  190 

516,  517 

Dupuytren's,  iv.  517 

medifrontal,  ii.  198 

Figwort,  vii.  77 

dead,  iv.  531 ;  vi.  272 

of  Rolando,  ii.  194,  277;  and  see 

Filaments  of  bacilli,  i.  680 

deflections,  iv.  496.  497 

Central  fissure 

Filaria  wthiopica,  vi.  210 

deformities  of,  iv.  490 

olfactory,  ii.  198 

Bancrofti,  vi.  213.  214,  504 

diseases  of  the,  iv.  490 

orbital,  ii.  198 

conjunctiva?,  vi.  212 

dislocations  of,  iii.  528;  iv.  612 

orbito-frontal,  ii.  193 

Demrjquayi,  vi.  215 

drop,  iv.  516 

paracentral,  ii.  198 

dermathenica.  vi.  218 

Dupuytren's  contraction  of,  iv. 

parietal,  ii.  198 

diurna.  vi.  215 

517 

paroccipital.  ii.  198,  199 

dracunculus,  vi.  210 

felons,  iv.  503 

pomatic,  ii.  204 

hominis,  vi.  212 

fractures,  iv.  264 

postcalcarine,  ii.  198 

bronchial  is,  vi.  212 

frost-bite  of,  iv.  502 

postcentral,  ii.  193 

oris,  vi.  212 

hammer,  iv.  523 

postcuneal,  ii.  193 

immitis,  vi.  212 

Hippocratic,  iv.  500 

postoccipital  fovea,  ii.  193 

inermis,  vi.  212 

hypertrophy  of,  iv.  498 

postparoccipital,  ii.  193 

labialis.  vi.  212 

mallet,  iv.  516 

postrhinal,  ii.  193,  209 

lentis,  vi.  212 

panaritium,  iv.  503 

precentral,  ii.  193,  277 

loa^vi.  211 

phlegmon  of,  iv.  615 

precuneal,  ii.  193 

lymphatica,  vi.  212 

short,  iv.  498 

preoccipital  fovea,  ii.  194 

Magalhsesi,  vi.  216 
meaincnsis,  vi.  210,  604 

supernumerary,  iv.  493,  500 

pre  paroccipital,  ii.  194 

syphilitic  affections  of.  iv.  505 

presylvian,  ii.  193 

metastasis  of,  v.  779 

trigger,  iv.  526 

rectal,  i.  395 

noctuma,  vi.  218 

tuberculosis  of.  iv.  504,  506 

rostral,  ii.  194 

oculi,  vi.  211 

tumors  of,  iv.  500 

sagittal,  ii.  187;  see  Intercerebral 

humani,  vi.  212 

ulnar  deflection,  iv.  614 

figure 

of  blood,  characteristics  of,  vi.  216 

warts  of,  iv.  500 

subcentral,  ii.  198 

synopsis  of  various,  vi.  216 

webbed,  iv.  494 

subfrontal,  ii.  198,  203 

Ozzardi,  vi.  215 

Whitlow's,  iv.  508 

suboccipital,  ii.  194 

palpebralis,  vi.  212 

wounds  of,  iv.  501 

subsylvian,  ii.  198 

peritonei  hominis,  vi.  212 

Finsen  apparatus  for  use  with  sun- 

subtemporal, ii.  194 

perstans,  vi.  215 

light,  vi.  992 

supercallosal,  ii.  193 
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TiMure,  supercentral.  ii.  198 

super  frontal,  ii.  198 

supertemporal.  ii.  198 

Sylvian,  ii.  205.  276 

temporo-occipital.  ii.  204 

transinsular,  ii.  198 

transtemporal,  ii.  194 

transverse  occipital,  ii.  198 

vesical,  vii.  708 
Fissuresi  arrangement  of.  signifi- 
cance of,  n.  204 

best    elucidated     upon     foetal 
brains,  ii.  189 

collocation  of,  with  sutures,  ii. 
188 

complete,  ii.  274 

depth  of,  determined,  viii.  168 

development  of,  ii.  278 

inconstant,  list  of,  ii.  198 

methods  of  locating  the,  ii.  274, 
402 

of  criminals,  ii.  205 

of  Bantorlni,  ii.  626 

of  the  nipple,  ii.  478 

partial,  ii.  191.  198 

with  structural  correlatives, 
ii.  198 

permanent,  ii.  187.  192.  275 

relation  of,  to  the  landmarks  on 
the  skull,  ii.  274,  402 

temporaiT,  ii.  274 

to  be  studied  before  gyres,  ii.  189 

total,  ii.  191 

transitory,  ii.  185.  274 
Fistula,  cervical,  vii.  701 

fsecal  iii.  202 

in  ano,  v.  564 

lachrymal,  v.  895,  897 

CBsopiiago- tracheal,  vi.  888 

of  the  cornea,  iii.  289 

of  the  nasal  cavities,  vi.  122 

of  the  umbilicus,  viii.  6 

parotid,  vi.  510 

rectal,  L  894 

salivary,  vii.  489 

thyro-lingual.  vi.  200 

uretero-vaginal.  viii.  168 

urethro- vaginal,  viii.  168 

vesico-uterine.  viii,  168 

vesico-utero-vaginal,  viii.  168 

vesico- vaginal,  viii.  168 
Fistulfld,  i.  754 

amphibolic,  i.  754 

branchial,  vi.  200 

cervical,  vii.  701 

permanent,  i.  754 

temporary,  i.  754 
FiatulizLB  hepatica,  iv.  285 
Fit,  fainting,  ii.  224 
Fitz  shaker,  the,  vi.  161 
Fixation  in  chronic  joint  disease,  v. 
277 

in  hip-joint  disease,  v.  278 

in  knee-joint,  v.  285 

of  uterus,  viii.  84 
Fixed  attention  to  induce  hypno- 
sis, iv.  812 
Fixed  joint,  see  Ankylom,  i.  859 
Fixing  agents,  if.  64;  iv.  706 
Flag,  blue,  iv.  157 

sweet,  ii.  549 
Flagella,  i.  681 

staining  of,  viii.  897 
Flagellation  of  Plasmodium   ma- 
laria, vi.  659 
Flake  manna,  v.  692 
Flame,  injuries  from.  ii.  520 
Flat-foot,  iv.  198,  204 


Flat-foot,  anatomy  of,  iv.  199 
attitudes  in,  iv.  201 
symptoms,  iv.  201 
treatment,  iv.  205 
varieties,  iv.  203 
Flatulence,  vii.  495 

a  symptom  in  diarrhoea,  iii.  488 
Flaxseed,  v.  516 
meal,  v.  516 
oil,  V.  516 
Flea,  dog,  v.  155 
earth,  ii.  828 
hen,  V.  155 
house,  V.  155 
sand,  ii.  828 
Fleabane,  iv.  158 
Canada,  iv.  158 
oil  of,  iv.  158 
Flenmiing's  hardening  fluid,  iv. 

707 
Flesh-fly,  v.  154 

Flexion  and  extension  of  forearm, 
iii.  739 
as  method  of  treating  aneurism . 
i.  881 
Flexor  accessorius,  anomalies  of. 

vi.  59 
Flexor  accessorius  longus  digito- 

rum  pedis,  vi.  58 
Flexor     accessorius    proftmdus 

digitorum,  vi.  58 
Flexor  brevis  digitorum  pedis, 

anomalies  of.  vi.  59 
Flexor  brevis  hallucis,  anomalies 

of.  vi.  59 
Flexor  brevis  minimi  digiti,  an- 
omalies of.  vi.  60 
Flexor    brevis     minimi     digiti 

pedis,  anomalies  of,  vi.  55 
Flexor  brevis  pollicis,  anomalies 

of,  vi.  55 
Flexor  carpi  radialis,  anomalies  of, 

vi.  58 
Flexor  carpi  radialis  brevis,  vi. 

54 
Flexor  carpi  ulnaris,  anomalies  of, 

vi.  58 
Flexor  hallucis  longus,  anomalies 

of.  vi.  59 
Flexor  indicia,  vi.  58 
Flexor  longus  digitorum  pedis, 

anomalies  of,  vi.  58 
Flexor  longus  pollicis,  anomalies 

of,  vi.  54 
Flexor  proftmdus  digitorum,  an- 
omalies of,  vi.  53 
Flexor  proprius  digiti  sacundi, 

vi.  59 
Flexor  sublimis  digitorum,  anom- 
alies of,  vi.  58 
Flextures  of  the  brain ^  ii.  142 
Flint's  murmur,  iv.  604 
Floating  kidney,  v.  820 
spleen,  vii.  425,  480 
stomach,  vii.  523 
Flocculus,  ii.  158 
Florence's  test  for  seminal  fluid, 

vii.  112 
Florida,  iv.  158 

history  of  yellow  fever  in,  viii. 

587 
requirements  for  medical  prac- 
tice in,  iv.  48 
Flour  as  food,  v.  800 

dust,  effect  of  inhaling,  vi.  825 
Flowering  dogwood,  iii.  549 
Flowers,  msect,  v.  151 
of  sulphur,  vii.  561 


Fluavil,  iv.  456 

Fluhrer's      aluminum     gpravity 

probe,  ii.  422 
Fluid,  cerebrospinal,  ii.  245 
Fluid  extract,  v.  736 

compound,  of  sarsaparilla,  vii. 

41 
of  aconite,  i.  84 
of  aletris,  i.  170 
of  alligator  pear,  i.  191 

of  apocynum,  i.  421 

of  arnica  root,  i.  521 

of  aspidosperma,  i.  579 

of  baptisia,  iv.  855 

of  belladonna,  i.  748 

of  bitter-orange  peel,  vi.  898 

of  blood  root,  ii.  78 

of  blue  flag,  iv.  158 

of  broom,  ii.  498 

of  buchu,  ii.  514 

of  cannabis  indica,  ii.  649 

of  capsicun,  ii.  654 

of  caroba,  ii.  704 

of  cascara  sagrada,  ii.  707 

of  cedron  seeds,  ii.  760 

of  chequen,  ii.  808 

of  chestnut,  ii.  826 

of  chewstick,  ii.  826 

of  chimaphila,  vi.  689 

of  chirata,  ii.  885 

of  cimicifuga.  iii.  88 

of  cinchona,  iii.  89 

of  cocillana,  iii.  164 

of  colchicum  root,  iii.  192 

of  colchicum  seed,  iii.  192 

of  columbo,  iii.  622 

of  convallaiia,  v.  518 

of  conium,  iii.  289 

of  com  silk,  iii.  292 

of  coto,  iii.  296 

of  cotton  root,  iii.  297 

of  cubeb,  iii.  888 

of  cypripedium.  iii.  840 

of  dandelion,  iii.  852 

of  digitalis,  iii.  478 

of  dita,  iii.  548 

of  dock,  iii.  549 

of  dogwood,  iii.  550 

of  dulcamara,  i.  768 

of  embelia,  iii.  788 

of  ergot,  iv.  8 

of  erigeron,  iv.  158 

of  erythroxylon,  iii.  154 

of  eucalyptu.s,  iv.  16 

of  eupatorium,  vii.  757 

of  euphorbia  pilulifera,  iv.  17 

of  fleabane,  iv.  158 

of  frangula,  ii.  515 

of  gelsemium,  iv.  815 

of  gentian,  iv.  328 

of  geranium,  iv.  328 

of  ginger,  iv.  852 

of  glycyrrhiza,  v.  518 

of  grindelia,  iv.  416 

of  guaraua.  iv.  426 

of  hamamelis,  viii.  314 

of  hydrastis,  iv.  775 

of  hyoscyamus,  iv.  687 

of  iris.  iv.  158 

of  ipecac,  v.  212 

of  iaborandi,  v.  240 

of  kava,  v.  802 

of  koosso,  V.  377 

of  leptandra.  v.  490 

of  liquorice,  v.  518 

of  lobelia,  v.  566 

of  lupulin,  V.  609 

of  matico,  v.  714 
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Fluid  extract  of  mezereon,  v.  790 

of  DUX  vomica,  vi.  808 

of  pareira,  vi.  609 

of  passiflora,  vi.  517 

of  persimmon,  vi.  574 

of  picbi,  vi.  632 

of  pipsissewa.  vi.  689 

of  pleurisy  root,  vi.  668 

of  podophyllum,  vi.  690 

of  pokeberry,  vi.  728 

of  pomegranate,  vi.  738 

of  Pulsatilla,  vi.  797 

of  quassia,  v.  827 

of  rhatany,  v.  964 

of  rhubarb,  vi.  974 

of  rose,  vi.  1000 

of  rumex  (dock),  iii.  549 

of  sanguinaria,  ii.  78 

of  sarsaparilla,  vii.  41 

of  savine,  vii.  48 

of  saw  palmetto,  vii.  48 

of  senega,  vii.  114 

of  senna,  vii.  117 

of  serpen taria,  vii.  256 

of  spigelia,  vi.  687 

of  squill,  vii.  484 

of  stillingia,  vii.  461 

of  stramonium,  vii.  685 

of  sumach,  vii.  563 

of  taraxacum,  iii.  852 

of  thoroughwort,  vii.  757 

of  triticum  repens,  iii.  298 

of  ustilago,  viii.  64 

of  uva  ursi,  i.  788 

of  valerian,  viii.  181 

of  veratrum  viiide,  iv.  626 

of  viburnum,  viii.  284.  285 

of  witchhazel,  viii.  814 

of  xanthoxylum,  i.  888 

of  yerba  santa,  viii.  884 
Fluidity  of  the  vitreous,  viii.  267 
Fluids,   diluting,  for   blood-count- 
ing, ii.  48 

for  irrigation,  in  operations,  i.  569 

infiltration,  iv.  706 

£  reserving,  for  tissues,  iv.  706 
68,  vii.  8C0 
Fluoroform  water,  iv.  161 
Fluoroformol,  iv.  161 
Fluorol,  iv.  786 
Fluoroscope,  see  Roen  (gen  rays  and 

Radiograph 
Flushing  of  the  face  at  the  meno- 
pause, ii.  799 
Fluxion,  v.  551 
Fly,  Spanish,  ii.  651 
Focal  interval,  i.  591 
length,  iv.  84 
lines,  i.  591 
necrosis,  vi.  204 
Foci,  iv.  86 
Foeniculum,  iv.  145 

capillaccum,  iv.  145 
Foenum  ^secum,  iv.  145 
Foetal    brains    more    useful   than 
those  of  monkeys  for  elucidating 
fissures,  ii.  189 
Foetation,  multiple,  iv.  841 
Foeticide,  i.  48 
Foetus,  cysts  in,  iii.  849 

death  of,  diagnosis  of,  iv.  848 
decapitation  of,  vi.  816 
Foetus,  development  of  the,  viii. 
450;  and  see  Embryos  and  Em- 

bryoUgy 
age.  viii.  450 
embryonal  sta^e,  viii.  458 
foetal  stage,  viii.  457 


Foetus,  development  of  the^  forma- 
tion of  the  allantois,  1.  187 
of  the  amnion,  i.  218 
of  the  chorion,  iii.  47 
origin  of  the  female  generative 
organs,  vii.  147 
of  the  heart,  iv.  578 
of  the  kidneys,  v.  816 
of  the  male  generative  or- 
gans, iv.  816 
of  the  urogenital  system,  iv. 
816,  321 
ovum  stage,  viii.  450 
Foetus,  diagnosis  of  position   and 
presentation  of,  v.  881,  886 
effect  of  poisons  on,  when  taken 

by  the  mother,  vi.  279 
evisceration  of,  vi.  316 
fate  of  the,  in  extra-uterine  preg- 
nancy, iv.  57 
growth  of,  iv.  417 
increase  of  weight  of,  iv.  416 
in  history  of  the  human  embryo, 

iii.  792 
papyraceus,  iv.  841 
viability  of,  i.  678 
weight  of,  iv.  417 
Foetus  m  foetu,  vii.  619.  909 
Folds,  aryteno-epiglottidean,  v.  406 
Folie,  V.  25 ;  and  see  Insanity 
&deux,  V.  185 
&  double  forme,  v.  129 ;  and  see 

Circular  insanity 
clrculaire,  v.  129;  and  see  Circu- 
lar insanity 
gemellaire,  v.  186 
Folin's  method  of  estimating  quan- 
tity of  uric  acid  in  urine,  viii.  36 
Follicular  cysts,  iii.  848 
Folliculite  ^pilante,  iv.  161 
Folliculitis  agminata,  vii.  782 

complicating  gonorrhoea,  iv.  401 
conglomerata,  vii.  782 
decalvans.  i.  200;  iv.  161 
diagnosis,  iv.  161 
etiology,  iv.  161 
symptoms,  iv.  161 
treatment,  iv.  162 
of  vulva,  viii.  162 
scrofulosorum.  v.  500 
Fol's  modification  of  Flemming's 

hardening  tluid,  iv.  707 
Fontana,  spnces  of,  iv.  71 
Fontanels,  ii.  212;  viii.  581 
Food,  Foods,   i.   178;  v.  728.  778; 
and  see  Aliment ;  Metabolism  ; 
Meat  inspection 
adulteration  of,  iv.  162,  175 
history  of,  iv.  162,  167 
legislation    concerning,    iv. 
162 
alcohol  as  a,  i.  177 
amount  required,  i.  178 
analysis  of,  i.  178;  iv.  174 
articles  of,  liable  to  adulteration, 

iv.  176 
artificial  coloring  matter  in,  iv. 

171 
as  modifying   mammary  secre- 
tion, V.  881 
caloric  values  of,  vi.  175 
canned,  for  army  rations,  v.  808 
carbohydrate  as,  i.  176 
classification  of.  i.  174 
complete,  iii.  450 

constituents  of.  iii.  450 
composition  of  various  kinds  of, 
1.  178 


Food,  Foods,  concentrated » for  army 

rations,  v.  808 
containing  arsenic,  poisoning  by, 

viii  847 
contamination  of,  by  copper,  iv. 

184 
diarrhoea  caused  by,  iii.  440 
dietary  values  of,  vi.  172 
digestibility  of,  vi.  175 
enect  of,  on  differentiation,  ilL 

469 
fat  as,  i.  175 
for  infants,  care  in  preparation 

of,  iii.  446 
for  invalids,  iii.  460 
for  soldiers,  v.  798 
idiosyncrasy  in  regard    to,   iv. 

842 
improper,  cause  of  dysentery,  iii 
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inspection  of,  iv.  175 

modem  legislation   relative 
to,  iv.  162 
laxative  value  of,  v.  468 
method  of  inspection  and  analy- 
sis, iv.  180 
patented,  for  infants,  iv.  866 
poisonous,   examination   of,    iv. 

189 
preservation  of,  vi.  755 
preservatives  for,  v.  727 
proteid  as,  i.  176 
relation  of,  to  teeth,  and  form  of 

jaw.  V.  700 
standards,  iv.  175 
supplv,  animal,  viii.  224 
use  of  copper  vessels  in  cooking 

and  preserving,  iii.  280 
values  of  various  kinds  of,  i.  177 
vegetable  and  animal,  i.  177 
water  as,  i.  174 
Food  epidemics,  iv.  184 
Food  poisons,  iv.  188 
fish,  iv.  188 
ice-cream,  iv.  189 
meat,  iv.  185 
milk,  iv.  188 
molluscs,  iv.  189 
vegetables,  iv.  189 
Food-stufBB,  potential  energy  and 

physiological  value  of,  v.  765 
Food  values,  vi.  172 
Foot,  iv.  190 

amputation  of.  i.  255 

partial,  i.  258 
anatomy  of.  iv.  190 
and  hand  compared,  iv.  190 
arches  of,  iv.  190 
arteries  of,  iv.  197 

anomalies  of,  i.  685 
artificial,  v.  514 
bursae  of,  ii.  526 
club,  iv.  216 
contracted,  iv.  210 
disabilities  of.  iv.  198 
dislocations  of  joints  of,  iii.  529 
distortions  of,  iv.  216 
fascia  of.  iv.  192 
flat,  iv.  198 
hollow,  iv.  210 

human,  characteristics  of,  iv.  191 
integument  of  sole  of,  iv.  197 
joints  of,  iv.  192 
ligaments  of,  iv.  198 
lymphatics  of,  v.  633 
muscles  of,  iv.  198 
nerves  of,  iv.  197 
of  Chinese  woman,  iv.  198 
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Foot,  perforating  ulcer  of  the,  vi.  567 
persistent  abduction  of,  iv.  208 
phlegmon  of,  vi.  616 
resection  of  joints  of  the,  vi.  924 
splay,  iv.  198 
surgical  anatomy  of  the  joints 

of,  iv.  198 
synovial  sheaths  in,  iv.  194 
tendons  in,  iv.  194 
use  of,  for  prehensile  purposes, 

iv.  191 
varying  value  of,  as  a  measure, 
in  different  countries,  viii.  294 
veins  of,  iv.  197 
weak.  iv.  198 
Foot-and-xnouth  disease,  iv.  788 
a  cause  of  unwholesome  milk,  v. 
835 
Foot-^ar,  military,  v.  795 
Foramen,  adductor,  of  the  thigh, 
vii.  788 
great  sciatic,  Iv.  589 
lesser  sciatic,  vi.  589 
lunulate,  ii.  217 
of  Magendie,  ii.  154 
of  Rivinus,  iii.  626 
ovale,  iv.  568 
Foramina  Thebesii,  iv.  569 
Forceps,  anterior  excisor,  vi.  146 
ax  is- traction,  vi.  812 
for  arresting  hemorrhage,  iv.  685 
for  introducing  cotton  into  ear, 

iii.  681 
for  removal  of  coin  from  larynx 

V.  441 
jack-screw  excisor,  vi.  147 
obstetrical,  vi.  812 

action  and  use  of,  vi.  812 
as  a  compressor,  vi.  812 
as  a  lever,  vi.  812 
as  a  rotator,  vi.  812 
as  a  tractor,  vi.  812 
axis-traction,  vi.  812 
high.  vi.  814 
in  breech  cases,  vi.  814 
indications  for  applying,  vi. 

818 
low,  vi.  814 

prognosis  in  use  of,  vi.  814 
technique  in  applying,  vi. 
818 
uterine  dressing,  iv.  464 
Forcite,  vii.  910 
Forearm,  iv.  288 

amputation  of,  i.  251 
applied  anatomy  of,  iv.  288 
arteiies  of,  iv.  242 
dislocations  of,  iii.  520 
fascia  of,  iv.  289 
flexion  and  extension  of,  iii.  789 
fracture  of  bones  of,  iv.  262 
muscles  of,  iv.  240 
nerves  of.  iv.  289.  248 
pronation  and  supination  of,  iii. 

740 
veins  of,  i v.  289 ,  viii.  208 
Forebrain,  development  of  the,  ii. 

278 
Foreign  bodies  a  cause  of  perito- 
nitis, viii.  499 
cysts  formed  around,  iii.  849 
in  the  air  passages,  i.  158 
in  the  auditory  canal,  iii.  646 
in  the  bladder,  iii.  847 
in  the  bronchi,  i.  160 
in  the  conjunctiva,  iii.  250 
in  the  Eustachian  tube,  iii.  618 
in  the  eye,  iv.  104 


Foreign  bodies  in  the  frontal  si- 
nuses, iv.  274 

in  the  gall  bladder  and  gall  ducts, 
iv.  294 

in  the  hand  and  fingers,  iv.  502 

in  the  intestines,  treatment  of,  v. 
176 

in  the  larynx,  i.  160;  v.  441;  vi. 
198 

in  the  nose,  i.  158 

in  the  oesophagus,  vi.  846;  vii. 
476 

in  the  omentum,  vi.  861 

in  the  orbit,  vi.  408 

in  the  pericardium,  vi.  558 

in  the  pharynx,  i.  159 ;  vi.  591 

in  the  stomach,  vii.  522 

in  the  tongue,  vii.  797 

in  the  tonsils,  i.  159;  vii.  820 

in  the  trachea,  i.  160 

in  the  tympanic  cavity,  iii.  648 

in  the  iireters,  viii.  12 

in  the  urethra,  viii.  17 

in  the  veins,  viii.  218 

located  by  the  Roengen  rays,  vi. 
988 
Foreskin,  see  Prepuce  and  Circum- 

cinon 
Form,  appreciation  of,  viii.  244 
FormacoU,  iv.  246.  874 
Formalbumin,  iv.  246 
Formaldehyde,  iv.  244 

apparatus  for   disinfection  by, 
iii.  508 

as  a  deodorant,  iii.  411 

as  a  disinfectant,  i.  688 ;  iii.  498, 
502 

as  a  germicide,  iv.  882 

as  a  hardening  agent,  iv.  245 

as  a  fixing  agent,  iv.  245 

as  an  antiseptic,  i.  884 

as  a  preservative,  iv.  245 

compounds  of,  iv.  246 

determination  of,  in  milk,  v.  841 

gelatin,  iv.  874- 

machines  for  generating,  vi.  822 

physiological  action  of,  iv.  245 

preparations  of,  iv.  246 

therapeutics  of,  iv.  245 

toxicology  of,  iv.  245 

urea.  iv.  246 
Formalin,  iv.  244,  246 

as  a  food  preservative,  vi.  755 
Formanilid,  iv.  246 
Formatol,  iv.  246 
Formic  acid,  iv.  247 

as  a  germicide,  iv.  888 
Formicidee,  v.  167 
Formin,  iv.  246;  viii.  60 
Formocnloral,  iv.  246 
Formoforin,  iv.  246 
Formol,  iv.  244,  246 

as  a  hardening  fluid,  ii.  828 
Formopyrin,  iv.  246 
Formulary,  national,  vi.  587 
Fornix,  ii.  179 

columns  of,  ii.  179 

commissure  of,  ii.  180 

of  the  conjunctiva,  iv.  65 
Fort  Bayard,  vi.  288 
Fort  Crawford  Mineral  Well,  iv. 

247 
Fortoin,  iv.  246,  247 
Fossa,  cubital,  iii.  732 

ischio-rectal,  vi.  564 

navicularis.  viii.  15 

ovalis,  iv.  568 
I  FosssB,  nasal,  vi.  102 


Fossae  of  skull,  vii.  224 

Fossores,  v.  167 

Foster's    lamp  -  wick    tampons, 

viii.  179 
Fountain     Park     Magnetic 

Spring,  iv.  247 
Four-tailed  bandage  for  fracture 

of  lower  jaw,  v.  252 
Fourth  nerve,  iii.  825 
Fovea  centralis,  iv.  77 
Fowler's    method   of   treating   in- 
guinal hernia,  iv.  675 
operation  for  syndactylism,  iv. 

495 
pessary,  viii.  66 
solution,  i.  624 

as  a  germicide,  iv.  885 
Foxglove,  iii.  476 
Fracture-box,  iv.  255 
Fractures,  iv.  247 

accompanying  luxation  of   the 

shoulder,  iii.  520 
ambulatory  ti'eatment,  iv.  256 
articular,  iv.  257 
by  direct  violence,  iv.  248 
by  indirect  violence,  iv.  248 
by  muscular  action,  iv.  248 
Bennett's,  iv.  263 
Colles',  iv.  262 
comminuted,  iv.  248 
complete,  iv.  47 
complications  of,  iv.  251 
compound,  iv.  248,  251 
amputation  in,  i.  236 
treatment  of.  iv.  256 
congenital,  vi.  277 
delayed  union  after,  iv.  252,  256, 

258 
dentate,  iv.  248 
depressed,  iv.  247 
diagnosis,  iv.  251 
differential  diagnosis,  iv.  251 
etiology,  iv.  248 
extension  in  the  treatment  of,  iv. 

264 
faulty  union  after,  iv.  252,  256, 

258 
gangrene  after,  iv.  257 
green-stick,  iv.  257 
gunshot,  iv.  256 
impacted,  iv.  248 
incomplete,  iv.  247 
intercoudyloid,  of  humerus,  iv. 

261 
intra-articular,  iv.  252 
longitudinal,  iv.  248 
massage  in  treatment  of,  iv.  256; 

V.  698 
multiple,  iv.  248 
objective  signs  of,  iv.  250 
oblique,  iv.  248 
of  the  acetabulum,  i.  60 
of  the  acromion,  iv.  259 ;  vii.  45 
of  the  ankle,  iv.  268 
of  the  arm,  i.  464 
of  the  base  of  the  skull,  ii.  428 
of  the  calcaneum,  iii.  254 
of  the  carpus,  iv.  268 
of  the  clavicle,  iv.  258 
of  the  coracoid  process,  iv.  259; 

vii.  45 
of  the  coronoid  process,  iv.  262 
of  the  cranium,  iv.  556.  557 
of  the  femur,  iv.  264,  266 

Hodgen's  suspension  splint 
in  the  treatment  of,  iv.  265 
of  the  fibula,  iv.  267 
of  the  fingers,  iv.  264 
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Fractures  of  the  forearm,  i.  464;  iv. 

FraxinuB,  i.  570 

Fumes,  noxious,  effect  of,  vi.  826 

262 

americana,  1.  570 

Fumigation  as  a  means  of  medica- 

of the  glenoid  cavity ;  vii.  46 

excelsior,  i.  570;  v.  692 

tion,  v.  735 

of  the  humerus,  iv.  260 

ornus,  V.  692 

b^  calomel,  v.  752,  756 
Fumitory,  iv.  275 

with  dislocation,  iv.  260 

Freckles,  v.  483 ;  and  see  Lentigo 

of  the  hyoid  bone.  iv.  794 

summer,  v.  483 

Functional  murmurs,  ii.  822 

of  the  larynx,  v.  420 

Freezene,  vi.  755 

characteristics  of,  ii.  825 

of  the  lower  jaw,  v.  252 

Freezing  as  a  means  of  purifj^ng 

Functionless  areas  of  the  brain. 

of  the  malleo  i,  iv.  268 

water,  viii.  277 

ii.  811 

of  the  metacarpal  bones,  iv.  263 

death  from,  in  armies,  ii.  618 

Fungi,  al^l,  iv.  278 

as  fooa  for  invalids,  iii.  456 

of  the  metatarsal  bones,  iv.  260 

Fremitus,  bronchial,  ii.  815 

of  the  neck  of  the  femur,  iv.  264 

friction,  ii.  815 

aural,  iii.  615 

and  coxa   vara,  differential 

voail.  ii.  815 

basidial  spore,  iv.  282 

diagnosis  of,  iii.  309 

French  Lick  Springs,  iv.  270 

cup-,  iv.  281 

and  dislocations,  differential 

Fresh  air,  gennicidal  power  of,  iii. 

economic  importance  of,  iv.  277 

points,  iii.  524 

499 

edible,  iv.  275 

of  the  nose,  vi.  128,  296 

Freund's  method  of   determining 

groups  of,  iv.  277 
imperfecti.  iv.  282 

of  the  olecranon,  iv.  262 

preformed  sulphates  in  the  urine, 

of  the  orbit,  vi.  408 

viii.  54 

mould,  i.  720 

of  the  patella,  iv.  266 

Friar*s  balsam,  i.  746 

poisonous,  iv.  275 

of  the  penis,  vii.  176 

Friction,  v.  694 

reproduction  of,  iv.  276 

of  the  radius,  iv.  262 

pleuropericardial,  ii.  821 

rust,  iv.  282 

of  the  ribs,  iv.  269 

sounds,  ii.  819 

spore-sac,  iv.  279 

of  the  scapula,  vii.  45 ;  iv.  259 

Friedlander's  instrument  for  count-* 

structure  of,  iv.  275 

of  the  skull,  iv.  556.  557;  ii.  421 

ing  leucocytes,  ii.  46 

Fungous     growths    in    auditory 

of  the  spine,  vii.  392 

Friedreich's   hereditary  ataxia. 

meatus  in  chronic  purulent  otitis, 

of  tlie  sternum,  iv.  269 

vii.  347 

iii.  639 

of  the  surgical  neck  of  the  hu- 

Fright as  a  cause  of  chorea,  iii.  44 

Fungous  ulcer,  vii.  480 

merus,  iv.  260 

expression  of,  by  the  hand,  iv. 

Fungus  chirurgorum,  vii.  481 

of  the  temporal  bone,  iii.  689 
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favus,  i.  720 

of  the  thigh,  iv.  264 

Froff,  circulatory  system  in,  iii.  95 
histological  study  of,  iv.  703 

secalis,  iv.  1 

in  children,  iv.  266 

Funic  souffle,  iv.  342 

of  the  tibia,  iv.  267 

Frog  plates,  iv.  703 
FrOhde's  reagent,  vi.  391 

Funis,  see  Umbilical  card 

of  the  toes.  iv.  269 

Funnel  chest,  ii.  806 

of  the  trachea,  v.  420 

Frontal  lobes,  injury  to,  ii.  312 

Funnel,   double-walled    hot-water, 

of  the  ulna,  iv.  262 

tumors  of.  ii.  447 

viii.  873 

of  the  upper  jaw,  v.  247 

Frontal  sinuses,  iv,  270;   vi.   104; 

single- walled  hot- water,  viii.  878 

pathology,  iv.  248 

vii.  234 

Filrbringer's  method  of  hand  ster- 

Pott's, iv.  268 

anatomy  of,  iv.  270 ;  vii,  234 

ilization,  i.  566 

prognosis,  iv.  251 

diseases  and  injuries  of,  iv.  270 

FurfUrol  reaction  for  carbohydrates 

prophylaxis,  iv.  253 

empyema  of,  iv.  273 
foreign  bodies  in,  iv.  274 

in  urine,  viii.  88 

reduction  of,  iv.  253 

Furnace  for  heating  houses,  iv.  759 

repair  after,  iv.  249 

inflammation  of,  iv.  271 

gas,  ii.  664 

simple,  iv.  248 

injuries  of.  iv.  274 

Furuncle,  i.  49;  ii.  118 

splints  for.  iv.  254 

insects  in,  iv.  274 

caused  by  drugs,  iii.  422 

spontaneous,  iv.  248 

measurements  of.  viii.  240 

in  external  auditory  canal,  iii. 

sprain,  v.  290 

mucocele  of,  iv.  272 
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subjective  signs  of,  iv.  249 

new  growths  in,  iv.  274 

Furunculosis,  i.  49;  ii.  114 

svmptoms,  iv.  249 

osteoma  of,  iv.  275 

in  diabetes  mellitus,  iii.  429 

tarsal,  iv.  269 

sarcomata  of,  iv.  275 

Fusaria  mystax,  vi.  228 

toothed,  iv.  248 

tumors  of,  iv.  274 

vermicularis.  vi.  228 

transverse,  iv.  248 

Frontalis  muscle,  anomalies  of,  vi. 

Fused  nitrate  of  silver,  vii.  215 

treatment,  iv.  253 

42 

Fusel  oil,  i.  169 

varieties,  iv.  247 

Fronto-marginal  fissure,  ii.  193 

as  an  adulterant  of  liquors,  iv. 

vicious  union,  treatment  of,  iv. 

gyre.  ii.  193 

177 

258 

Frost-bite,  iii.  417 

Fusion  calorimeter,  ii.  561 

A'-rays  in  diagnosis  of,  iv.  250 

of  tiie  auricle,  iii.  607 

Fraenkel-Gabbet  method  of  stain- 

of the  fingers,  iv.  502 

Gaboon  ulcer,  vii.  944 

ing  tubercle  bacillus,  viii.  397 

Frost-Lang  operation,  viii.  446 

Qad-flies,  v.  165 

Fraenkel'8  modification  of  Li  bo- 

Frozen parts,  characteristic  signs 

Gadinin,  ptomaYn,  vi.  790 

nus'  tube  for  anaerobes,  viii,  389 

of,  iii.  417 

Oadus,  iii.  165 

Frag^ilitcuB  crinium.  i.  605 

Fructose  in  urine,  viii.  42 

morrhua,  iii.  165 

ossium,  vi,  430 

Fructosuria,  viii.  42 

Gaertner*s  tonometer,  vi.  802 

Fragmentation  of  muscle,  vi.  29 

Fruit  as  food  for  invalids,  iii.  456 

Gaiaform,  iv.  328 

Framboesia,  viii.  319 

amount  allowed  in  army  rations, 

Gainesville  (Ga.)  Mineral 

France,  adulteration  of  foods  and 

v.  799 

Springs,  iv.  286 

drugs  in,  iv.  164 

Bael,  i.  721 

Gairal's      '^adrophore       pulmo* 

Pharmacopcria  in,  vi.  583 

poisonous,  vi.  699 

nique^"  iv.  142 

Frangula,  ii.  515 

Fry's  Mineral  Spring,  iv.  275 

Gait  in  msanity,  v.  59 

as  a  laxative,  v.  470 

Fucus  vesiculosus,  i.  799 

Galactagogues,  iv.  287 

Fran&^lin,  ii.  515 
Frankincense,  vi.  355 

Fuel  for  heating  houses,  iv.  758 

Galactocele,  ii.  475;  iii.  851 

gas.  ii.  663 

Galacturia,  iii.  81 

Franklinization,  iii.  756 

Fulminate  of  mercury,  vii,  911 

Galanga.  iv.  288 
Galangai,  iv.  288 

Franklin  Spring,  iv.  269 

Fulminate  powder,  iv.  430 

Franklin    theory  of   color  sensa- 

Fulton Wells,  iv.  275 

lesser,  iv.  288 

tions,  viii.  245 

Fumaria  officinalis,  iv.  275 

Galbanum,  iv.  288 

Franzensbad,  iv.  269 

Fumaric  acid,  iv.  275 

Galbiati's     symphyseotomy 

Fraxin,  i  570;  v.  692 

Fumarine,  iv.  275 

knife,  vi.  315 
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Galbraith  Springs^  iv.  288 
Oalen.  bandage  of.  i.  728 
Galen's  vein,  ii.  256 
OaleodidflB,  v.  160 
Galipea  Ctuiparia,  i.  857 
GaUpine,  !.  857 
Galipinine,  i.  357 
GaUpot,  Tii.  918 
Galla,  vi.  806 

balapensis,  vi.  806 

levantica,  vi.  806 

quercina,  vi.  806 

tiQctoria,  vi.  806 

turcica,  vi.  806 
Gallaoetophenone,  iv.  289 
Gallanilid,  iv.  289 
Gallanol,  iv.  289 
Gall  bladder,  v.  527 

abscess  of,  iv.  295 

absence  of,  iv.  298 

and  gall-ducts,  diseases  of,  iv. 
289 

cancer  of,  i.  28;  iv.  296 

relation  of,  to  gall-stones,  iv. 
297 

catarrhal  inflammation  of,  iv.  289 

congenital  defects  of,  iv.  298 

cyst-like  dilatation  of,  iii.  850 

distoma  in,  iv.  298 

empyema  of,  iv.  295 

enlargement  of  the,  iv.  295 

foreign  bodies  in,  iv.  294 

inflammation  of,  iv.  289 

measurements  of,  viii.  289 

morbid  growths  of,  iv.  296 

operations  on,  v.  559 

parasites  in,  iv.  298 

purulent,  ulcerative,  and  croup- 
ous inflammation  of,  iv.  292 

tumors  of.  i.  28 
CMl  ducts,  cancer  of,  iv.  297 

catarrhal  inflammation  of,  iv.  289 

congenital  closure  of.  iv.  295 
defects  of,  iv.  298 

diseases  of,  iv.  289 

echinococcus  in,  iv.  298 

foreign  bodies  in,  iv.  294 

hydatid  disease  of.  iv.  298 

occlusion  of,  iv.  298 

parasites  in,  iv.  298 

purulent,  ulcerative,  and  croup- 
ous inflammation  of,  iv.  292 

stenosis  and  occlusion  of,  iv.  298 

tumors  of,  iv.  296 

wonns  in,  iv.  298 
Gall,  ox.  iv.  299 

purifled,  iv.  299 
Gall  stones,  i.  755;  iii.  228;  iv.  294 

diet  for,  iii.  468 

etiology,  i.  755;  iii.  230 

formation  of,  iii.  280 

relation  of,  to  carcinoma  of  gall 
bladder,  iv.  297 

varieties  of.  iii.  229 
Gallic  acid,  iv.  299 

germicidal  action  of,  iv.  888 
GaUicin,  iv.  299 
Gallobromol,  iv.  299 
Galloformin.  iv.  246,  299 
Gallon,  fixed  standard  of,  viii.  297 
Gallotannic  acid,  vii.  686 
Galls,  see  NutgaU,  vi.  806 

production  of,  upon  plants,  iv. 
81 
Gallus  bankiva  domesticus,  iii. 

727 
GUton's   standard   scheme  of  de- 
8cent«  iv.  640 


Galton's  whistle,  iii.  661 
Galvanism^  iii.  757 

in  insanity,  v.  78 

therapeutic  effects  of,  iii.  757 
Galvanized  pipes  and  utensils, 

zinc  poisoning  due  to,  viii.  840 
Galvano-cautery,  use  of  in  intu- 

mesccut  rhinitis,  vi.  118 
Galvano-puncture  in  the  treatment 

of  aneurism,  i.  883 
GamasidsB,  i.  484 
Gambogre,  iv.  800 

action  and  uses,  iv.  800 

as  a  purgative,  vi.  812 

cake,  iv.  800 

in  sorts,  iv.  300 

pipe.  iv.  800 

purse,  iv.  800 

Saigon,  iv.  300 
Gambogic  acid,  iv.  800 
Gamma  rays,  viii.  549 
Gammacism,  vii.  485 
Ganglia,  cardiac,  vii.  578 

cervical,  vii.  575 

cystic,  i.  469 

extirpation  of,  for  neuralgia,  vi. 
246 

Gasserian,  removal  of  the,  iv.  808 

histology  of,  vii.  579 

inferior  cervical,  vii.  574 

lower  cervical,  vii.  576 

middle  cervical,  vii.  576 

nerve  fibres  of  the,  vii.  580 

of  Scarpa,  i.  681 

periosteal,  i.  46 

semilunar,  vii.  578 

pathology  of,  vii.  109 

solar,  vii.  578     ' 

superior  cervical,  vii.  575 

terminal  monocellular,  vii.  574 

upper  cervical,  vii.  575 

vestibular,  i.  681 
Ganglion,  i.  469;  ii.  528;  and  see 

BuvBa  (Surgical) 
Ganglionated  cords,  vii.  578,  575 

anatom  V  of,  vii.  575 

cervical  part,  vii.  575 

lumbar  part,  vii.  576 

sacral  part,  vii.  577 

thoracic  part,  vii.  577 
Gangrene  and  contusion   differen- 
tially diagnosed,  iii.  278 

black,  iv.  801 ;  vi.  204 

caused  by  drugs,  iii.  422 

cold,  iv.  801 ;  vi.  204 

complicating  fracture,  iv.  257 

diabetic,  iii.  429;  iv.  802.  806 

diphtheritic,  iv.  807 

dry,  iv.  301.  305;  vi.  204 

symmetrical,  effect  of  mas- 
'  sage  in,  v.  698 

due  to  carbolic  acid,  vi.  808,  808 
to  infections,  iv.  807 
to  Xrays,  iv.  803 

emphysematous,    iv.     808;    vi. 
204 ;  and  see  Phlegmon 

etiology,  iv.  804 

foudroyante,  iv.  808 

hospital,  iv.  803,  808 

hot,  vi.  204 

hysterical,  iv.  803 

idiopathic,  iv.  808 

in  children  (noma),  iv.  8P7 

moist,  iv.  806;  vi.  204 

multiple,  iv.  802 

spontaneous,  iv.  808 

neonatorum,  vi.  280 

neuropathic,  iv.  808;  vi.  204 


Gangrene  of  the  auricle,  iii.  607 

of  the  lungs,  V.  590;  vii.  755 

of  the  oesophagus,  vi.  839 

of  the  pancreas,  iv.  303;  vi.  478; 
and  see  Pancreas,  neerom  of 

of  the  penis,  vii.  176 

of  the  prepuce,  i.  722 

of  the  testicle,  vii.  180 

pathologv,  iv.  800,  804 

per  decubitum,  i.  740 

primary,  iv.  800 

putrid,  vi.  204 

relapsing,  iv.  806 

secondary,  iv.  800 

senile,  iv.  302,  306 

sequelae,  iv.  303 

spontaneous,  ii.  100 ;  iv.  802 

spreading  traumatic,  iv.  808 

surgical,  iv.  304 

symmetrical,   iv.   806;   vi.   482; 
and  see  Raynaud's  disease 

toxic,  iv.  808 

traumatic,  iv.  808 

varieties,  iv.  802 

warm,  iv.  301 

white,  iv.  801 ;  vi.  204 
Gaping,  viii.  818 
Garbage  carbonizer,  vi.  878 

cart  for,  vi.  877 

collection  of,  vi.  877 

destructor,  vi.  882 

disposal  of,  vi.  878 

Merz  apparatus  for  reduction  of, 
vi.  880 
Garcinia  Hanburii,  iv.  800 
Garget  a  cause    of    unwholesome 

milk,  V.  885 
Gargling,  v.  788 
Garlic,  iv.  808 
Garotting,  signs  of  death  from,  i. 

672;  vii.  685 
Garou,  v.  790 
Garrison  rations,  v.  799 
Garrdt,  Morel's,  i.  289 
Gas,  air,  ii.  664 

a  nuisance,  remedies  for,  vi.  333 

coal,  ii.  663 

and  water  compared  in  dead- 
ly effect,  i.  154 

cysts,  iii.  849 

fuel,  ii.  668 

furnace,  ii.  664 

illuminating,  ii.  668 

in  the  blood  plasma,  ii.  85 

in  the  peritoneal  cavity,  diagno- 
sis of,  i.  24 

natural,  ii.  664 

noxious,  effects  of,  vi.  326 

oil,  ii.  664 

water,  ii.  664 
Gas  chamber,  Strieker's,  iv.  705 
Gas  phlegmon,  vi.  611 
Gas-works,  regulation  of,  vi.  832 
(Gasserian- ganglion  operation  for 
tic  doioureux,  vi.  246 

operative  removal    of    the,   iv. 
808 
Gastein,  iv.  309 
Gasteromyoetes,  iv.  286 
Gastrasa,   theory  of  Haeckel  con- 
cerning, iv.  318 
Gastralgia,  vi.  248;  vii.  504 

and  intestinal  colic,  diagnosis  of, 
iii.  197 

etiology,  vi.  248 

treatment,  vi.  248;  vii.  504 
Gastrectomy,  vii.  487 
Gastric  colic,  vi.  248 
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Gastric  disease,  dyspnoRa  in,  iii! 

680 
Gastric  glands,  secretion  of,  vii. 

95 
Gastric  juice,  iv.  310 

secretion  of,   effect  of  disturb- 
ances of  metabolism  on, 
V.  778 
effect  of  sympathetic   ner- 
vous system  on,  vii.  58S 
Gastric  tonics,  vii.  805 
Gastric  ulcer,  vii.  510 
diagnosis,  vii.  512 
etiology,  vii.  510 
morbid  anatomy,  vii.  510 
pathogenesis,  vii.  510 
statistics,  vii.  510 
symptoms,  vii.  511 
treatment,  vii.  512 
Gastritis,  vii.  505 
acute,  vii.  505 

course,  vii.  506 
definition,  vii.  505 
diagnosis,  vii.  506 
diet  in,  iii.  457 
etiology,  vii.  505 
morbid  anatomy,  vii.  505 
primary,  vii.  505 
prognosis,  vii.  506 
secondary,  vii.  505 
symptoms,  vii.  506 
treatment,  vii.  506 
chronic,  vii.  507 

and  carcinoma  of  the  stom- 
ach, differential  diagnosis 
of.  vii.  508 
course,  vii.  508 
diagnosis,  vii.  508 
diet  in,  iii.  457 
etiology,  vii.  507 
morbid  anatomy,  vii.  507 
primary,  vii.  507 
prognosis,  vii.  509 
secondary,  vii.  507 
symptoms,  vii.  508 
treatment,  vii.  509 
interstitial  purulent,  vii.  507 
phlegmonous,  vii.  507 
diagnosis,  vii.  507 
etiology,  vii.  507 
morbid  anatomy,  vii.  507 
symptoms,  vii.*  507 
treatment,  vii.  507 
toxic,  severe,  vii.  506 
diagnosis,  vii.  507 
morbid  anatomy,  vii.  507 
symptoms,  vii.  506 
treatment,  vii.  507 
Gastrocnemius  muscle,  vi.  480 

anomalies  of,  vi.  58 
Gastrodiscus  hominis,  vii.  865 
Gastro-duodenostomy,  vii.  486 
Gastrodynia,  vi.  248 
Gastro-enterostomy,  vii.  482 
Gastro-p^strostomy,  vii.  486 
Gastro-intestinal    canal,    poisons 
of,  i.  643 
injuries  to,  i.  18 
tract,    autointoxications   of,   i. 
642 
Gastro-jejunostomy,  vii.  482 
Gastrolysis,  vii.  479 
Gastropexy,  vii.  479 
Gastroplasty,  vii.  486 
Gastroplegia,  vii.  503 
Gastroplication,  vii.  479 
Gastroptosis,  vii.  523,  525;  and  see 
Enteraptosis 


G^astrorrhaphy,  vii.  478 
Gastroschisis,  vii.  702 
Gastrostomy,  vii.  480 
Gastro-succorrhcea,  vii.  501 
Gastrotomy,  vii.  480 
Gastrula,  iv.  811 
Gaultherase,  an  enzyme,  iii.  848 
Gaultheria,  viii.  318 

oil  of,  viii.  818 

procumbens,  viii.  818 
Gaultherilene,  viii.  818 
Gautier  and  Etard's  base,   pto- 

maln,  vi.  788,  789 
Gautier  and  Morgues'  base,  pto- 

main,  vi.  789 
Gauze  as  a  dressing,  iii.  555 

iodoformized,  v.  207 
Gavage,  iv.  867 
Gavlord     and     Gulick   Mineral 

Springs,  iv.  814 
Geaster,  iv.  286 
Gehrung's  pessary,  viii.  68 
Geissospermine,  iv.  314 
Geissospermum,  iv.  814 

laeve,  iv.  314 

vellosii,  iv.  814 
Gelanthum,  iii.  719 
Gelatin,  iv.  814 

as  an  antidote,  i.  371 

as  culture  medium,  viii.  871 

explosive,  vii.  910 

formaldehyde,  iv.  874 

in  cream,  detection  of,  v.  840 

shredded,  iv.  314 

urine,  viii.  377 
Gelatinum,  iv.  314 
Gelatose,  iv.  814 
Gelle's  test  for  hearing,  iii.  661 
Gelsemine,  iv.  814,  815 
Gelseminic  acid,  iv.  815 
Gelseminine,  iv.  314,  815 
Gtelsemium,  iv.  814 

action  and  use,  iv.  315 

administration,  iv.  315 

composition,  iv.  314 

description,  iv.  314 

poisoning  by,  iv.  315 

sempervircns.  iv.  314 
Gemelli's  method  of  staining  fia- 

gella,  viii.  898 
Ghemellus  inferior  muscle,  anom- 
alies of,  vi.  56 
Gemellus  superior  muscle,  anom- 
alies of,  vi.  56 
Gemmules,  vi.  235 
General  paralysis  of  the  insane, 
V.  86 

definition,  v.  86 

diagnosis,  v.  91 

etiology,  v.  86 

exciting  causes,  v.  87 

pathology,  v.  92 

predisposing  causes,  v.  86 

prognosis,  v.  88.  92 

symptoms,  v.  88 

mental,  v.  89,  90 
sensory,  v.  90 

treatment,  v.  93 
Generatio  eequivoca,  i.  677 
Generation,  spontaneous,  i.  677 
Genetic  selection,  iv.  35 
Geneva  convention,   articles  con- 
cerning marine,  iv.  739 
Geneva  Lithia  Springs,  iv.  316 
Genio-hyo-glossus  muscle,  anom- 
alies of,  vi.  47 
Genio-hyoid  muscle,  anomalies  of, 
vi.  47 


Genital  eminence,  iv.  820 
fold,  iv.  820 
proove,  iv.  820 
Genital  organs,  condyloma  of,  iii 
237 
cysts  of,  iii.  851 
eczema  of  the,  iii.  724 

in  diabetes  mellitus,  ilL  438 
elephantiasis  of,  iii.  788 
embryology  of,  iv.  816 
female,  anatomy  of,  vii.  147 
disorders  of,  in  pregnancv, 

iv.  847 
effect  of  castration  on,  ii.  715 
examination    of.    in     preg- 
nancy, iv.  842 
injuries  to,  followed  by  leu- 

corrhoBa,  v.  495 
lymphatics  of,  v.  687 
malignant    disease    of.  ac- 
companied by  leucorrbcea. 
V.  496 
medication  of  mucous  mem- 
brane of,  V.  784 
operations  on,  foUoT^ed  by 

leucorrhoea.  v.  495 
source  of    peritonitis,  viii 
499 
lupus  of  the,  V.  614 
male,  iv.  316 

anatomy  of,  iv.  322 
development  of,  iv.  816,  319 
diseases  of,  vii.  173 
lymphatics  of,  v  686 
Genital  ridge,  iv.  820 ;  vi.  449 
Genito-urinary  diseases,  chronic, 
climate  suitable  for,  iv.  565 
methylene  blue  in.  v.  782 
Genito-urinary    surgery,  cocaine 

in,  iii.  160 
Genito-urinary   system,  changes 
in.  in  myelogenous  leukaemia,  v. 
500 
Genito-urinary  tract,  in  cretinism, 
iv.  394 
mixed  tumors  of,  vii.  909 
Gentian,  iv.  827 

action  and  use,  iv.  827 
administration,  iv.  828 
and  chirata  compared,  ii.  885 
composition,  iv.  327 
description,  iv.  327 
family,  iv.  828 

violet,  preparation  of.  viii.  896 
carbolic,  preparation  of,  viii 
396 
yellow,  iv.  827 
Gentiana,  iv.  827 

lutea.  iv.  327 
GtentianacesB,  iv.  328 
G^ntianin,  iv.  32^< 
Gentianose,  iv.  327 
Gentiogenin,  iv.  327 
G^ntiopicrin,  iv.  327.  328 
Gentisic  acid,  iv.  827.  328 
Genu    recurvatum,   coDgenital.  iv. 
698 
valgum,  V.  872 
varum,  ii.  134 
Geoform,  iv.  246.  328 
G^eographical  distribution  of  an^ 
mals  and  plants,  evidence  of  evo- 
lution, iv.  20 
Georgia,  history  of  yellow  fever  in, 
viii.  587 
requirement  for  medical 
in, iv.  48 
Geosote,  iv.  425 
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Geraniol,  vi.  1000 
Qheranium,  iv.  828 

macu latum,  iv.  828 

wild.  iv.  828 
Qerhardt's  test  for  diacetic  acid,  i. 

66 ;  viii.  49 
Gfrerm,  i.  758 
Qetm  oqUb,  vi.  864 

cycle  of,  vi.  864 

in  impregnation,  iv.  847 
Germ  layers,  iv.  887 
Qerxn  nuclei,  fission  of.  iv.  840 
Germ  theory  of  the  origin  of  car- 
cinoma, ii.  678 
German  measles,  iv.  994;  and  see 

Roetheln 
Germander,  v.  879 
Germany,  drugs,  adulteration  of, 
in.  iv.  165 
inspection  of,  in,  iv.  177 

food,  adulteration  of,  in,  iv.  166 

Pharmacopceia  in,  vi.  588 
Germicides,  iv.  829 

heat  used  as,  iv.  624 
Gherminal  disc.  i.  440 
Germinal  epitixelium,  vi.  449 
Germinal  spot,  vi.  448 
Germinal  vesicle,  vi.  448 
Gerontoxon,  i.  440:  and  see  Areus 

senilis 
Gersuny's    operation    for  saddle 

nose,  vi.  124 
Gestation,  iv.  888:  see  also  Preg- 
nancy 

diagnosis  of,  iv.  841 

differential  diagnosis  of,  iv.  843 

duration  of,  iv.  348 

extra-uterine,  iv.  54 

hygiene  of,  iv.  844 

management  of,  iv.  844 

modifications  of,  iv.  838 

multiple,  iv.  841 

pathology  of,  iv.  844 
Ghettvsbur^  BpringB»  iv.  849 
Genoa  Springs,  iv.  849 
Geum,  i.  674 

rivale,  i.  674 

urbanum,  i.  674 

virginianum,  i.  675 
Giant-cell  sarcoma,  vii.  84 
Giant-cells,  iv.  850 
Giants,  vii.  672;  viii.  457 
Gibraltar,  rock  fever  of,  v.  685 
Gigantism,  1.  95;  viii.  457 

and  acromegaly,  viii.  463 

differential  diagnosis,  i.  96 

general,  viii.  457 

hand  in,  iv.  600 

heredity  in,  viii.  461 

symptomatic,  viii.  458 

true,  viii.  458 
Gigantorhynchus  gigas,  vi.  224 

moniliformis,  vi.  226 
Gigartina  mamillosa,  vi.  1 
Gihon's  stretcher,  vi.  188 
Gila  monster,  vi.  717 
Gilead,  balm  of,  1.  724 
Gillenia,  v.  212 

stipulacea,  v.  212 

trifoliata,  v.  212 
Gillenin,  v.  212 
Gilroy  Hot  Springs,  iv.  861 
Gilson*s  fluid,  iv.  709 
Gimbemat*s  ugament,  i.  8 
Gin,  i.  169;  v.  299 

artificial,  v.  299 
Gin-drinker's  liver,  v.  544 
Ginger,  iv.  361 


Ginger,  oil  of,  iv.  852 
Jamaica,  iv.  352 
wild,  vii.  264 
Ginger-tea,  iv.  852 
Gingerol^  iv.  352 
Gingivitis  in  pregnancy,  iv.  346 

phagedenic,  viii.  488 
Ginseng,  iv.  352 
GlabeUa,  vii.  229 
Glacial  acetic  acid,  i.  65 
Gland  or  glands,  absorbent,  v.  656 
accessory  thyroid,  vii.  775 
acid,  of  the  stomach,  vii.  468 
adrenal,  i.  127 
agpiinated,  v.  186 
axillary,  vii.  209 
Bartholin's,  i.  784 

cysts  of,  iii.  861 
blood  of  the,  ii.  87 
bronchial,  ii.  489 
Brunuer's,  v.  184 
cardiac,  of  the  stomach,  vii.  468 
carotid,  viii.  411 
ccruminal,  i.  626 
cervical,  vi.  198 
conglobate,  v.  656 
Cowper's,  iii.  305;  iv.  827 
fundus,    of    the   stomach,    vii. 

463 
gastric,  vii.  463 

secretion  of  the.  vii.  95 
hsemolymph,  iv.  466;  v.  657 
intestinal,  v.  182 
lachrymal^  affections  of  the,  v. 
894 
cyst  of,  V.  895 
hypertroph}'  of,  v.  894 
inflammation  of,  v.  894 
luxation  of,  v.  894 
neuralgia  of,  v.  394 
tumors  of,  v.  896 
lymphatic,  v.  656 
mammary,  in  the  female,  ii.  461 ; 
and  see  Mamma 
secretion  in,  of  the,  vii.  101 
marrow-lymph,  iv.  470 
Meibomian,  viii.  559 
Montgomery's,    increase  of,  in 

pregnancy,  ii.  469 ;  iv.  340 
myxoma  of,  vi.  89 
of  LieberkUhn,  v.  182 
of  the  groin,  vii.  736 
of  the  neck,  excision  of,  v.  669 
of  the  skin,  viii.  556 
of  the  urethra,  viii.  15 
of  Tyson,  viii.  659 
pancreatic,  secretion  in  the,  vii. 

93.  104 
parathyroid,  iv.  379 

?arotid.  vi.  198 ;  vii.  90 
•eyer's,  v.  186 
pineal,  ii.  166 
pituitary,  vi.  639 
prostate,  vi.  757 

pyloric,  of  the  stomach,  vii.  468 
reproductive,  secretion  in   the, 

vii.  104 
salivary,  vii.  90 

secretion  in  the,  vii.  90 
sebaceous,  viii.  558 

secretion  in  the,  vii.  100 
splenoljrmph,  iv.  469 
submaxillary,  vi.  198 
supraclavicular,  in  carcinoma  of 

the  breast,  ii.  633 
sweat,  viii.  556 

secretion  in  the,  vii.  100 
thymus,  vii.  766;  viii.  568 


Gland  or  glands,  thyroid,  iv.  377; 
vii.  770;  viii.  571 
internal  secretion  in  the,  vii. 
101 
Tyson's,  viii.  559 
vulvo- vaginal,  vii.  170 
Glanders,  iv.  362;  vi.  126 
acute,  iv.  365 
anatomical      and     pathological 

characteristics,  vi.  126 
as  a  cause  of  stenosis  of  larynx, 

V.  440 
bacillus  of,  i.  717,  719 
chronic,  iv.  355 
diagnosis,  iv.  360;  vi.  127 
etiology,  vi.  126 
hi  animals,  iv.  358 ;  viii.  232 
acute,  iv.  353 

and  public  health,  viii.  233 
chronic,  iv.  358 
diagnosis,  viii.  288 
mallein  test  for,  viti.  283 
treatment,  viii.  233 
of  the  pharynx,  vi.  598 
prognosis,  vi.  127 
symptomatology,  vi.  126 
synonyms,  vi.  126 
treatment,  iv.  860;  vi.  127 
Glandular  epithelium,  iii.  856 
Glans  penis,  condyloma  of,  iii.  237 
strangulation  of,  in  pamphimo- 
sis,  vii.  174 
Glass  benches  and  culture  slides, 

viii.  387 
Glass-blower's  mouth,  vi.  321 
Glasses,  see  Spectacles 
<*  Glatten,"  ventilation  of  the,  vi. 

165 
Glauber's  salt,  vii.  267 

as  a  purgative,  vi.  811 
Glaucoma,  li.  11 ;  iv.  861 
absolute,  iv.  364 
acute  inflammatory,  iv.  363 

simple,  iv.  861 
as  a  cause  of  blindness,  ii.  11 
chronic  inflammatory,  iv.  863 

simple,  iv.  361 
fulminans,  iv.  368 
hemorrhagic,  iv.  364 
iridectomy  in,  v.  215 
pathological  anatomy  of,  iv.  365 
pathology  of,  iv.  361 
primary,  iv.  361 
prognosis  of,  iv.  367 
relative  frequency  of  the  forms 

of,  iv.  364 
secondary,  iv.  364 

iridectomy  in,  v.  215 
subacute,  iv.  868 
theories  of,  iv.  365 
treatment  of,  iv.  367 
varieties  of,  iv.  361 
Gleason's  operation  for  deviated 

nasal  septum,  vi.  126 
Glechoma,  v.  379 

hederacea,  v.  379 
Glen  Alpine  Mineral  Springs,  iv. 

868 
Glen  Alpine  Springs,  iv.  868 
Glenard's  disease,  v.  820;  vii.  523; 

viii.  431 
Glen  Springps,  iv.  368 
Glen  Summit  Springs,  iv.  369 
Glenn  Spring,  iv.  370 
Glenn  Springs,  iv.  370 
Glenola  Springs,  iv.  370 
Glen  wood  Springs,  iv.  370 
Glioma,  i v.  371;  vii.  907 
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Qlioma  of  the  brain,  diagnosis  of,  ii. 

Glycogen  in  plasma,  ii.  36 

Goitre,  submaxillary,  iv.  885 

450 

in  urine,  viii.  43 

surgical,  iv.  896 

of  the  optic  nerve,  iv.  114 

tests  for,  viii.  48 

choice  of  an  aofcsLhetlc,  iv. 

of  tlie  retina,  iv.  112 

Glycogenesis,  v.  568 

897 

endophytum,  iv.  118 

Glycogenic  fiinction  of  the  liver. 

enucleation,  iv.  897 

exophytum,  iv.  113 

V.  563 

exothyropexy,  iv.  897 
incision,  iv.  897 

telcangiectodes,  iv.  371 

Glyconin,  iii.  727 

Gliosarcoma,  iv.  373 

Glycosolveol,  i.  370 

injection,  iv.  896 

OHosis,  iv.  872 

Glycosolvol,  iv.  374 

ligation  of  thyroid  arteries. 

Qlobe  receiver  for  filling  media  into 

Glycosuria,  iii.   428;   viii.  88;  see 

iv.  397 

tubes,  viii.  379 

also  Diabetes  mdlitus 

resection,  iv.  397 

Globulimeter  of  Mantegazza,  ii.  49 

alimentary,  iii.  428 

resection,  partial,  iv.  897 

Globulins  of  plasma,  ii.  85 

causes,  iii.  428 

symptomatology  and  diagnosis, 

Globulysis,  viii.  467 

in  insanity,  v.  40 

iv.  385 

Globus  hystericus,  iv.  832;  vii.  826 

phloridzin,  viii.  39 

synonyms,  iv.  376 

Glomerulitis,  desquamative,  v.  382 

retinitis  in,  vi.  957 

thymus  extract  in,  vi.  418 

proliferative,  v.  332 

sympathetic    system,    influence 

thyroid  medication  in.  vi.  411 

Glomerulus,  v.  810 

of,  in  production  of,  vii.  584 

treatment,  iv.  387 

functions  of  the,  vii.  98 

temporary,  iii.  428 

vascular,  iv.  884 

Glonoin,    vi.   293;    and  see  Mtro- 

Glycozone,  iv.  787 

waxy,  iv.  883 

glycerin 

Glycuronates  in  urine,  viii.  45 

Gold,  iv.  897 

Glonolobus  condurango,  iii.  236 

Qlycuronic  acid  in  the  urine,  viii. 

Gold-leaf  electrodes,  iv.  706 

Glossiphonia  granulosa,  iv.  702 

Gold  thread,  iv.  898 

Glosso-labio-laryngeal    paraly- 

Glycyrrhetin, v.  518 

Golden  seal,  iv.  774 

sis,  vi.  66 

Glycyrrhiza,  v.  517 
glabra,  v.  517 

Golgi's  method  of  staining  nerve 

Glosso-phar3nigeal  nerve,  iii.  318 

tissues,  ii.  825;  vii.  312 

Glossoplegia,  iv.  824;  vii.  794 

glandulifera,  v.  517 

Goll.  columns  of,  vii.  297 

Glossy  skm,  iv.  530 

Glycyrrhizin,  v.  518 

Gonion,  vii.  229 

Glottis,  V.  406 

ammoniated,  v.  518 

Gonococcus,  i.  709;  iv.  898 

cedema  of,  v.  412;  and  seeZaryn- 

Gmelin's  test  for  bile    pigments, 

bacteriology  of,  i.  709 

gitis,  (Bdematous 

viii.  50 

examination  for,  iv.  899;  viii.  400 

spasm  of,  V.  429 

for  bilirubin,  v.  245 

in  purulent   conjunctivitis,  iii 

Gloves  for  soldiers,  v.  796 

Gnathobdellidee,  iv.  701 

241 

use  of,  in  surgery,  iv.  878 

Gnathostoma  siamense,  vi.  210 

toxms  of,  i.  710 

Glucin,  iv.  374 

Gnathostomidee,  vi.  210 

Gonocyte,  vi.  864 

Glucose,  adulteration  by,  iv.  176 

Gnats,  buffalo,  v.  164 

Gk>norrhcea,  iv.  898 

in  urine,  viii.  38 

Goa,  iii.  75 

abortive  treatment  of.  iv.  400 

tests  for,  viii.  39,  41 

powder,  iii.  75 

affecting  hands  and  fingers,  iv. 

Glucosides,  DragendoriT's  method 

Gh)at,  hffimolymph  glands  of,  iv.  468 

507 

of  detecting,  vi.  722 
drugs  depending  upon,  for  their 

milk  of,  V.  826 

as  a  cause  of  peritonitis,  viii.  499, 

Godbold  Mineral  WeU,  iv.  374 

501 

activity,  i.  103 

Goerbersdorf,  iv.  375 

as  a  cause  of  salpingitis,  iv.  185 

in  plants,  i.  103 

Gofife's  operation  for  vesico- vaginal 

bacteriological    diagnosis,    viiL 

substances  incompatible  with,  i. 

cystocele,  viii.  159 

400 

103 

for    vesico-vaginal    fistula. 

balanitis  in,  iv.  401 

Glue-making,  regulations  for,  vi. 

viii.  176 

bubo  following,  ii.  500 

382 

speculum,  viii.  176 

causes  and  nature  of,  iv.  898 

Gluside,  vii.  1 

Goitre,  iv.  376;  and  see  Cretinism 

chordee  in,  iv.  898 

Gluteus  maxim  us,  anomalies  of,  vi. 

and  Thyroid 

chronic,  iv.  402 

55 

anatomy,  iv.  877 

treatment  of,  iv.  402 

medius,  anomalies  of,  vi.  55 

and  cretinism,  iv.  389 

complications  of,  iv.  401 

minimus,  accessory,  vi.  56 

benign,  iv.  381 

CJowperitis  in.  iv.  401 

anomalies  of,  vi.  56 

colloid,  iv.  382 

cystitis  in,  iv.  402 

quartus,  vi.  56 

complications,  iv.  387 

diagnosis  of,  iv.  898 

Glutoid  capsules,  iv.  374 

congenital,  iv.  381 

epididymitis  in,  iv.  401 

Glutol,  iv.  374 

cystic,  iv.  882 

folliculitis  in,  iv.  401 

Glycerin,  iv.  874 

etiology  of  endemic,  iv.  379 

incubation  period,  iv.  898 

distilled,  iv.  374 

exophthalmic,  viii.  439 

internal  remedies,  iv.  400 

germicidal  action  of,  iv.  383 

an  auto-intoxication,  i.  646 

in  women,   viii.    165:    and   see 

mounting  in,  iv.  727 

course  of  the  disease,  viii. 

Vaginitis,  specific 

Price's,  iv.  374 

448 

definition,  viii.  165 

refining  of,  regulations  for,  vi. 

etiology,  viii.  443 

diagnosis,  viii.  166 

832 

pathology,  viii.  441 

gonococcus,  i.  709;  iv.  899; 

Glycerites,  iv.  374;  v.  736 

prognosis,  viii.  443 

viii.  400 

of  carl}olic  acid,  ii.  658 

symptoms,  viii.  440 

latent,  viii.  165 

of  starch,  vii.  441 

syuouvms,  viii.  439 
thymus  extract  in,  vi.  413 

peritonitis  due  to,  viii.  499. 

of  tannic  acid,  vii.  637 

501 

of  yolk  of  eg^,  iii.  727 

thyroid    medication  in,   vi. 

physical  signs,  viii.  166 

Glyceroformol,  iv.  246 

411 

prognosis,  viii.  166 

Glyceryl  borate,  ii.  180 

treatment,  viii.  443 

salpingitis  due  to,  iv.  185 

Glycine,  i.  754 

fibrous,  iv.  882 

sources  of  contagion,   viii 

Glycocine,  i.  754 

geographical  distribution  of  en- 

165 

GlycocoUs,  i.  68,  754 

demic,  iv.  379 

symptoms,  viii.  166 

compound,  in  urine,  viii.  46,  47 

historical  note,  iv.  377 

treatment,  viii.  167 

Glycoform,  iv.  374 

malignant,  iv.  887 

joints  in,  v.  265 
kyphosis  due  to.  v.  878 

Glycoformal,  iv.  246 

morbid  anatomv,  iv.  384 

Glycogen  deposit,  iii.  397 

plongeant.  iv.  1^85 

latent,  viii.  166 

in  cells,  iii.  896 

retropharyngeal,  iv.  886 

lesions  of,  iv.  898 
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Gonorrhoea,  leucorrhoea   with,   v. 
494 

local  treatment,  iv.  400 

micrococcus  of,  i.  709;  iv.  899; 
viii.  400 

microscopical  diagnosis  of,   iv. 
899 

neonatorum,  vi.  280 

phimosis,  iv.  401 

posterior  urethritis  in,  iv.  401 

prognosis  of,  iv.  899 

prostatitis  in,  iv.  401 

pyelitis  in,  iv.  403 

symptoms,  iv.  898 

synonyms,  Iv.  898 

treatment  of,  iv.  899 

vesiculitis  in,  iv.  402 
Gonorrhoaal  arthritis,  iv.  408 

conjunctivitis,  iii.  241 

myositis,  vi.  32 

rheumatism,  iv.  408;  vii.  599 

urethritis,  i.  771 ;  viii.  17 

vulvitis,  viii.  161 
Gonotozin,  i.  710 
Gk)odell'8  modiflcation   of  Ellin- 

ger's  dilators,  viii.  69 
Gooro  nuts,  v.  875 
Gordiaoea,  vi.  224 
Gordius^  vi.  224,  502 

medmensis,  vi.  210 

pulmonalis  apri,  vi.  219 
Gordon  Sprinffs,  iv.  405 
Gordon's  me^od  of  treating  fem- 
oral hernia,  iv.  678 
Go88ypium.|  iii.  296 

herbaceum,  iii.  296 

purificatum,  iii.  297 
Gottstein's  curette,  vii.  825 

ocsophagoscope,  vii.  475 
Gouania  domingenaia,  ii.  826 
Goulard's  cerate,  v.  471 

extract,  v.  471 
Gouley's  tunnelled  catheter,  ii.  746 

tunnelled  groove  guide,  viii.  24 
Goundou,  iv.  688 
Gourd,  iii.  888 
Gout,  IV.  405 

acute,  iv.  405 

anatomical  changes  in,  iv.  407 

blood  changes  in,  iv.  406 

causative  conditions  of,  iv.  407 

chronic,  iv.  406 

concretions  in,  iii.  280 

diagnosis  of,  iv.  406 

diet  in.  iii.  468;  iv.  408 

electro- therapeutics  in,  iii.  766 

Garrod's  theory  of,  iv.  407 

headache  In,  iv.  548 

in  hand  and  fingers,  iv.  514 

irregular,  iv.  406 

Joints  in,  v.  264 

neurosal  theory  of,  iv.  407 

of  pharynx,      see     Pfiaryngitis, 
gouty 

prophylaxis  of,  iv.  408 

rheumatic,  vi»  969 

theories  regarding  the  nature  of, 
iv.  407 

the  urine  in,  iv.  406 

tophi  in,  iii.  280 

treatment  of,  iv.  408 
Gouttitoe  de  Bonnet,  the,  v.  278 
Gouty  hand.  iv.  514 

ulcer,  vii.  944 
Gowers*  ataxic  paraplegia,  vii.  887 

hsemocrtometer,  ii.  42 

hfemogioblnometer,  ii.  54 
Gh'aafian  follicle,  vi.  451 ;  vii.  152 
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Gracilis  muscle,  vii.  788 

anomalies  of,  vi.  57 
Graefe  knifa,  ii.  780 
Grafts,  omental,  vi.  361 

skin-,  vii.  221 
Grain,  varying  values  of,  in  differ- 
ent countries,  viii.  294 
Grain  oil,  i.  169 
Gram,  viii.  299 
Gramineaa,  iv.  410 
Gram's  stain,  viii.  897 
Ghranatin,  vi.  732 
Granatonine,  vi.  732 
Granatiun,  vi.  782;  and  see  Pome- 
granate 
Grand  Haven  Mineral  Spring,  iv. 

410 
Grand  mal,  iii.  845 
Ghranular  conjunctivitis,  iii.  244 
Granular  degeneration,  iii.  394 

of  muscle,  vi.  28 
Granulated   citrate    of   magne- 
sium, V.  678 

as  a  laxative,  v.  468 
Ghranulation  tissue,  iv.  410 

definition,  iv.  410 

organizing,  iv.  411 

protective  qualities  of,  iv.  412 
Gkranulations,  healthy,  iv.  411 

luxuriant  superficial,  iv.  412 

pathological,  iv.  411 

sequestrum,  iv.  418 

superficial  chronic,  iv.  412 
Granules,  sporagenous,  1.  681 
Granuloma    fungoides,    diagnosed 
from  eczema,  iii.  714 

of  the  choroid,  iv.  Ill 

of  the  coniunctiva,  iv.  108 

of  the  eyelids,  iv.  106 

of  the  iris,  iv.  110 

of  the  lachrymal  apparatus,  iv. 
116 

of  the  umbilicus,  viii.  6 

tropicum.  viii.  819 
Granville's  lotion,  ii.  15 
Grape,  iv.  413 

fruit,  iii.  727 
Ghrape-cure,  v.  749 
Grass,  citronella,  iii.  126 

couch,  iii.  298 

dog,  iii.  298 

family,  iv.  410 

nard,  iii.  126 
Grasse,  France,  iv.  418 
Gratiola  officinalis,  vii.  78 
Gratiolin,  vii.  78 

Gratuitous  services,  physician  re- 
sponsible for,  V.  688 
Graves'  bivalve  vaginal  specu- 
lum, iv.  463 
Graves'  disease,  viii.  489;  and  see 
ExophtTuUmic  goitre 

headache  in,  iv.  548 

the  heart  in,  iv.  599 
Ghravity,  force  of,  effect  on  differ- 
entiation, iii.  468 
Gray  powder,  v.  750 
Grease,  in  the  horse,  iii.  807 
Grease  wood,  iii.  844 
Great  Bear  Spring,  iv.  414 
Greece,  Pharmacopceia  in,  vi.  584 
Greek  Ohurch,  marriage  laws  of,  iii. 

256 
Greenbrier        White       Sulphur 

Springs,  iv.  414 
Green  Ijawn  Spring,  iv.  414 
Ghreenheart  bark,  i.  758 
Green  milk,  v.  883 


Green-stick  fracture,  iv.  247 
Green  stools,  significance  of,  iv.  127 
Green  vitriol,  v.  223 
Grenadier,  vi.  732 
Griffith's  mixture,  v.  223 
Grindelia,  iv.  415 

as  an  expectorant,  iv.  51 

robusta,  iv,  415 

squarrosa,  iv.  415 
Grip,  or  Grippe,  v.  11 ;  and  see  In- 
fluenza 
Gritti's   method  of  amputation 

at  knee,  i.  263 
Groin,  medical  and  surgical  anatomy 

of,  vii.  786 
Groove,  Harrison's,  ii.  810 
Gros  nez,  iv.  688 
Gross'  blood-clot  catheter,  ii.  745 

mouth  gag,  iii.  12 

spiral  prostatic  catheter,  iii.  744 
Ground  itch,  vi.  221 
Ghround  water,  vi.  168 
Growth,  iv.  415 

as  a  function  of  cells  and  tissues, 
iv.  415 

definition  of,  iv.  415 

in  infancy,  iv.  858 

laws  of  mammalian,  iv.  421 

of  cells,  iii.  899 

ofchildren,  ii.  882;  iv.  419 

of  infants,  iv.  418,  858 

of  man,  iv.  417 

of  the  foetus,  iv.  417 

rate  of,  iii.  878 

stoppage  of,  iv.  422 
Growths,  pathological,  see  7kim<n*8 
Gruber's  ear  specula,  iii.  662 

reaction,  in  cholera,  i.  716 
Grueninff's  magnet  for  the  removal 
of  metallic  bodies  from  the  eye,  iv. 
104 
Grutum,  v.  818 
Grjrphotic  nails,  vi.  98 
Guacamphol,  iv.  422 
Guacin,  iv.  428 
Guaco,  iv.  422 
Guaiac,  iv.  428 

resin,  iv.  428 

wood,  iv.  428 
Guaiacetin,  iv.  428 
Guaiacic  acid,  iv.  428 
Guaiaool,  iv.  423 

bisulphate,  vi.  827 

cacodylate,  iv.  425 

ethyl,  iv.  425 

salts  of,  iv.  424 
Guaiaconic  acid,  iv.  428 
Guaiacum,  diaphoretic  action  of,  liL 
438 

ofllciuale,  iv.  428 

sanctum,  iv.  428 

test  for  blood,  ii.  74 
Guaiac]^!,  iv.  425 
Guaiakinol,  iv.  425 
Guaiamar,  iv.  425 
Guaiaperol,  iv.  425 
Guaiaquin,  iv.  425;  vi.  827 
GKiaiaquinol,  vi.  827 
Guaiaretic  add,  iv.  428 
Ghiaiasanol,  iv.  425 
Guanidin,  ptomain,  vi.  786 
Guao,  poisonous  plant,  vi.  698 
Guarana,  iv.  425 
Guaranine,  ii.  546;  iv.  426 
Guard-duty,  hygiene  of,  v.  815 
Guarea  Busbyi,  iii.  164 
Guareschi  and  Mosso's  base,  pto- 
main, vi.  788 
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Guamieri'8  gelatin  aear,  viii.  875 
Guernsey  and  the  Cnannel  Isl- 
ands, IV.  426 
Ghi^thol,  iv.  425 
Quinea-pigs,  growth  of,  iv.  421 

hsemolymph  glands  of,  iv.  469 
Guinea  worm,   vi.    210;   and   see 

Filana  medinensis 
Guinoral,  iv.  426 
Gullet,  see  CKst/phagtis 
Gum,  acacia,  iv.  427 

acaroides,  viii.  818 

ammoniac,  i.  217 

animal,  sec  DexiHn 

Arabic,  iv.  427 

artificial,  iii.  428 

balata,  i.  723 

Benjamin,  i.  745 

Botany  Bay,  viii.  818 

elastic,  vi.  1002 

guaiac,  iv.  428 

myrrh,  vi.  86 

resins  in  plants,  i.  102 

seneca,  iv.  427 

tragacanth,  vii.  846 
Gum  tree,  blue,  iv.  16 
Gumma,  vii.  618;  and  see  Syphilis 

of  the  arm  and  forearm,  i.  467 

of  the  auricle,  iii.  675 

of  the  brain,  diagnosis  of,  ii.  460 

of  the  kidney,  v.  861 ;  vii.  626 

of  the  larynx,  v.  448 

of  the  liver,  v.  661 ;  vii.  624 

of  the  lung,  vii.  622 

of  the  pharynx,  vi.  696 

of  the  tongue,  vii.  795 

of  the  trachea,  v.  445 
Gumml  olibani,  vi.  865 
Gums,  see  Active  principles 

inflamed,  treatment  of,  iii.  407 

in  plants,  i.  101 
Gum-weed,  California,  iv.  416 
Gun-cotton,  iii.  298 

as  an  explosive,  vii.  910 

soluble,  iii.  298 
Gun-firing,     concussion     due    to, 

effect  of,  on  hearing,  iii.  608 
Gunjah,  ii.  647 
Gunning's  test  for  acetone,  i.  67; 

viii.  49 
Gun-powder,  iv.  429;  vii.  909 
Guns,   iv.    427;    and    see    Onnsliot 

won  nth 
Gunshot  injuries,  iv.  488 
Gunshot  wounds,   iv.  427 

bullets  in,  to  be  let  alone,  iv.  446 

complications,  iv.  444 

diagnosis,  iv.  441 

general  treatment,  iv.  444 

in  the  Civil  War,  iv.  450 

in  the  Spanish -American  War, 
iv.  450 

mortality  from,  iv.  448 

multiplicity'  of,  iv.  441 

of  soft  parts,  iv.  488 

of  the  abdomen,  iv.  464 

of  the  blood-vessels,  iv.  447 

of  the  chest,  iv.  462 

of  the  ear,  iii.  689 

of  the  external  auditory  canal, 
iii.  689      • 

of  the  head,  iv.  451 

of  the  joints,  iv.  488,  449;  v.  295 

of  the  long  bones,  iv.  488,  449 

of  the  orbit,  vi.  408 

of  the  spine,  iv.  451 

of  the  viscera,  iv.  455 

primary  symptoms,  iv.  440 


Gunshot    wounds,  prognosis,  iv. 
442 

remote  effects,  iv.  444 

requiring  amputation,  i.  286 

statistics  of,  iv.  450 
Gureles,  vi.  888 
Giirjun  balsam,  iv.  456 
Gurjunic  acid,  iv.  456 
Guru  nuts;  see  Kola  nuts 
Gusano  peludo,  v.  158 
Gussenbauer's  artificial  larynx, 

V.  425 
Gut-cleaning,  regulations  for,  vi. 

882 
Gutta,  iv.  456 
Gutta  percha,  iv.  456 
Guyon's  flexible  prostatic  catheter, 
ii.  748 

modification  of  Syme*s  amputa- 
tion, i.  259 
Ghynm.astics  for  soldiers,  v.  816 

in  treatment  of  scoliosis,  v.  468 

medical,  v.  695 
Gymnema  sylvestre,  i.  605 
GyneBcological  examinations,  iv. 
456 

ansesthetics  in,  iv.  467 

bimanual,  iv.  468 

dilatation,  iv.  466 

external  genitals,  iv.  468 

history,  iv.  456 

inspection,  iv.  468 

nurse,  assistance  of,  iv.  467,  464 

table  for,  iv.  467 

the  aspirating  syringe,  iv.  466 

the  curette,  iv.  466 

the  cystoscope,  i.  779 

the  dressing  forceps,  iv.  464 

the  depressor,  iv.  464 

the  microscope,  iv.  466 

the  probe  and  sound,  iv.  466 

the  speculum,  iv.  462 

the  tenaculum,  iv.  465 

vaginal,  iv.  458 

with  instruments,  iv.  462 

without  instruments,  iv.  458 
Gynaecological    operations,    fol- 
lowed by  leucorrhcea,  v.  495 

use  of  cocaine  in,  iii.  160 
GynaBcophorus  haematobius,  vii. 

872 
Gynatresia,  i.  604 
Gynoccurdia,  ii.  802 

odonitji,  ii.  802 
Gynocardic  af  id,  ii.  803 
Gypsum,  ii.  5c»J 
Gyres,  ii.  187 

callosal,  ii.  193 

fron  to -marginal,  ii.  198 

inflected,  viii.  154 

insular,  ii.  198 

intcrcentral,  viii.  159 

medifrontal,  ii.  193 

orbital,  ii.  193 

paracentral,  ii.  198 

parietal,  ii.  193 

paroccipital,  ii.  193 

postcentral,  ii.  198 

precentral,  ii.  193 

rectus,  ii.  193 

subcalcarine,  ii.  191 

subcoUateral,  ii.  191 

subfrontal,  ii.  193.  203 

subparietal,  ii.  193 

superfrontal,  ii.  193 

supertemporal,  ii.  193 

temporal,  ii.  193 
Gyromitra,  iv.  281 


Gyromitra  brunnea,  iv.  281 
esculenta,  iv.  281 

Habit,  cocaine,  iii.  162 

opium,  cocaine  for,  iii.  160 
Habit  contractures  of  hand,  iv. 

528 
Habitations,  air  of,  iv.  764 

basements,  iv.  758 

building  materials,  iv.  751 

drainage,  iv.  762 

floors,  IV.  752 

halls,  iv.  768 

heating  of,  iv.  768 

interior  arrangements,  iv.  758 

interior  finish  and  decoiatioiifl, 
iv.  758 

lighting  of,  iv.  761 

roof  and  roofing,  iv.  752 

sanitary  inspection  of,  iv.  768 

site,  iv.  750 

stairs,  iv.  768 

temperature  of,  iv.  755 

testmg  for  plumbing,  iv.  766 

ventilation  of,  iv.  755 

wall  decorations,  iv.  753 

water  supply,  iv.  762 
Habitations  for  soldiers,  v.  807 

et  seq. 
Habits,  in  life  insurance,  v.  510 
HsBmachromatosis,  vi.  635 
Hadmacytometer,  Gowers',  ii.  42 

Oliver's,  ii.  50 

Thoma-Zeiss,  ii.  42 
Hasmadipsa,  iv.  702 

japonica,  iv.  702 

zeylanica,  iv.  702 
HaBmalbumin,  v.  280 
Hasmamceba  malarise,  viii.  541 

vivax,  viii.  642 
Haamangioendothelioma,  \ii.  38, 

9(»8 
Haomangioma,  i.  850;  vii.  908 

cavernosum,  i.  850 
of  liver,  v.  555 

simplex,  i.  350 

telangiectatic,  i.  350 
Haomatemesis,  vii.  511 

in  cancer  of  the  stomach,  vii.  515 

neonatorum,  vi.  280 
HaBmaticum,  v.  230 
HaBmatidrosis,  iv.  466 
Hasmatimeter     of      liayem     and 

Nachet,  ii.  41 
Haematin,  ii.  29 

in  urine,  viii.  51 
HaBmatinics,  vii.  807 
Haematinuria,  viii.  51 
Haamatoblasts,  ii.  33 
Haematocele,  iv.  60;  vii.  188 

pelvic,  iv.  60 

pudendal,  viii.  161 

retro-uterine,  iv.  60 

scrotal,  vii.  178 

vaginal,  vii.  178 
Haematocrit,  Daland's,  ii.  34.  48 

Hedin's,  ii.  47 
Hasmatogen,  v.  280 
Hasmatogenous  pigments  in  the 

tissues,  iii.  897 
Hasmatoidin,  ii.  29;  vi.  685 

crystals,  ii.  29 

infarct,  iv.  868 
Hasmatol,  v.  230 
Haomatolysis,  viii.  467 
Haematoma,  iii.  278;  vi.  814 

aspiration  for,  i.  680 

of  the  amnion,  i.  226 
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H»matoma  of  the  auricle,  iii.  608 

of  the  ear,  iii.  687 

of  the  Bterno-cleidomastoid  mus- 
cle in  the  new  born,  vi.  277 

of  the  ovary,  vi.  484 

pudendal,  viii.  161 

treatment,  iii.  274 
HsBmatom^elia,  vii.  349 
HsBmatopoieBiB,  ii.  26 
HadxnatoporphyTin,  ii.  29 

in  the  urine,  viii.  51 
HflBxnatosalpinx,  iv.  185 
H8»inato«cope,  Henocque's,  ii.  58 
HsBxnatoxylin,  v.  567 

stain  for  nerve  tissues,  ii.  826 
HsBznatoxylon,  v.  566 

action  and  use,  v.  567 

campechianum,  v.  566 
Hasmaturia,  i.  786;  viii.  82 

essential,  v.  828 

in  chronic  nephritis,  v.  828 

in  cystitis,  i.  794 

in  hypertrophy  of  prostate,  vi. 
764 

in  renal  calculus,  v.  828 

in  renal  tumor,  v.  826 

in  tuberculous  kidney,  v.  828 

source  of  bleeding  in,  v.  827 

tests  for.  viii.  82 
Hadmentaria,  iv.  702 

Ghilianii,  iv.  702 

omcinalis,  iv.  702 

mexicana,  iv.  702 
Hcemic  murmur,  ii.  822 
HaBmin,  ii.  29 

crystals,  ii.  29.  75 

in  blood  stains,  ii.  74 
HaDmochromatosis,  ii.  69 
HsBmochromogen,  ii.  29 
Hadmocyanin,  animal  pigment,  iii. 

225 
HaDmocytolysiB,  vi.  205 ;  viii.  467 
Heamodrometer,  Volkmann's,    iii. 

100 
Haamofliacin,  vi.  684 
Haamogallol,  iv.  466 ;  v.  280 
Haamoglobin,  ii.  27;  vi.  949 

absorption  spectra  of,  ii.  28 

composition  of,  ii.  28 

compounds  of,  ii.  29 

decrease  of,  vi.  855 

estimation  of,  ii.  51 

comparison  of  various  meth- 
ods of,  ii.  59 

influence  of  chlorates  upon,  iii.  2 
of  iron  upon,  v.  221 

in  lower  animals,  iii.  224 

in  pernicious  auainia.  i.  278 

in  poisoning  b^  CO,  i.  602 

in  the  urine,  viii.  82 
tests  for,  viii.  82 

reduced,  ii.  27;  vi.  949 

relation  of,  to  specific  gravity  of 
tlie  blood,  ii.  24.  60 
Haamofflobinometer,   Gowcrs',  ii. 
54 

Oliver's,  ii.  57 

Taylor's,  ii.  57 

von  Fleischl-Miescher,  ii.  57 
Hsamoglobinuria,  viii.  32 

tests  for,  viii.  32 
Hesmoly  iv.  466 ;  v.  280 
HflBmolymph  glandfl,  iv.  466;  v. 
657 

circulation  in,  iv.  471 

definition  and  description,  iv.  466 

development,  iv.  471 

experimental  pathology,  iv.  472 


Hasmoljonph  glazLda,  function,  iv. 
471 

histology,  iv.  467 

in  anitmia,  iv.  471 

in  leucocytosis,  iv.  472 

in  leukaemia,  iv.  472 

in  lower  animals,  iv.  467 

in  man,  iv.  469 

location,  iv.  467 

marrow-lymph  glands,  iv.  470 

occurrence,  iv.  467 

pathology,  iv.  466,  471 
Haamolysis,  vi.  205;  viii.  467 

agglutination  in  relation  to,  viii. 
478 

antihaemolysin,  viii.  478 

bacteriolysis,  viii.  476 

by  bacteria,  viii.  474 

by  known  chemical  and  physical 
agencies,  viii.  467 

by  serums,  viii.  468 

by  vegetable  poisons,  viii.  474 

by  venoms,  viii.  474 

cytolysis,  viii.  476 

fihriich's  theory  of,  viii.  468 

serum,  varieties  of,  viii.  476 
Haamometer,  von  Flcischl's,  ii.  55 
HsBmopericardium,  iv.  472 
Haemophilia,  iv.  478 

definition,  iv.  478 

diagnosed  from  purpura,  v.  862 

diagnosis,  iv.  475 

ccchymoses  and  petcchi^e  in,  iv. 
474 

etiology,  iv.  478 

external  hemorrhages  in,  iv.  474 

hereditary  transmission,  iv.  478 

history,  iv.  473 

interstitial  hemorrhages  in,   iv. 
474 

joint  affections  in,  iv.  474;  v.  265, 
275 

morbid  anatomy,  iv.  474 

pathology,  iv.  475 

prognosis,  iv.  475 

symptoms,  iv.  474 

synonyms,  iv.  473 

treatment,  iv.  475 
Haamopneumothorax,  v.  598 
HfiBmoptysis,  iv.  476 

after-treatment,  iv.  477 

cold  in,  iii.  195 

in    pulmonary    tuberculosis,   v. 
605 

physical  signs,  iv.  477 

prodromal  symptoms,  iv.  476 

sequelae,  iv.  478 

symptomatology,  iv.  476 

treatment,  iv.  477 
HsBmosiderin,  vi.  635 
HaBmoaideroaiB,  vi.  635 
Heemoatatics,  iv.  478,  634 
Haffkine's    prophylactic    treat- 
ment of  bubonic  plague,  ii.  512 
Hagenia  abyaainica,  v.  876 
—  ^,  viii.  568 

abnormalities  of,  vii.  717 

atrophy  of,  i.  604 

cells,  i.  621 

cortex,  viii.  565 

cuticula,  viii.  666 

embryology,  viii.  568 

end,  i.  606 

external  root  sheath,  viii.  566 

gray,  ii.  647 
[enle's  layer,  viii.  566 
Huxley's  layer,  viii.  566 
in  insanity,  v.  51,  58 


Hair,  inner  root  sheath,  viii.  566 

medulla,  viii.  566 

precocious  development  of,  iv. 
807 

removal  of,  by  electrolysis,  iv. 
808 

ringed,  ii.  647 

root  sheaths,  viii.  566 

sheaths,  viii.  565 

superfluous,  iv.  807 

syphilitic  diseases  of  the,  vii.  616 
Hair  dyes,  injurious  effects  of,  iv. 

479 
Hair  follicle,  histology  of  the,  viii. 

565 
Hairiness,  abnormal,  iv.  807 
Hair-snakes,  vi.  224 
Hair-worms,  vi.  224 
Haldane's  method  of  determining 

COa  in  air,  vi.  160 
Halisteresis  ossium,  vi.  ^6 
Halitosis,  ii.  480 

causes  of,  ii.  481 

treatment,  ii.  481 
Halls,  iv.  753 

Hall's  method  of  artificial  respira- 
tion, i.  560 
Hallucinations,  v.  46 

a  symptom  of  insanity,  v.  46 

in  paranoia,  v.  188 
Hallux  flexus,  iv.  218 

rigid  us,  iv.  213 

valgus,  iv.  213 

varus,  iv.  214 
Halsted's  interrupted  suture,  v.  178 

method  of  preparing  sutures  and 
ligatures,  i.  568 

operation  for  radical  cure  of  in- 
guinal hernia,  iv.  674 
Halteridium  danilewsky,  vi.  660 
Hamamelis,  viii.  318 

virginiana,  viii.  818 
Hamilton's  apparatus  for  treatment 
of  fracture  of  lower  jaw,i  v. 
252  f 

dynamometer,  iii.  564 

method  of  reducing  dislocation 
of  hip,  iii.  525 
Hammer  (of  the  tympanum),  anat- 
omy of.  i.  616;  iif.  584 
Hammer-fin^r,  iv.  523 
Hammer-toe,  iv.  215 
Hammond's  cesthesiometer,  i.  135 

dynamometer,  iii.  564 

wire-splint,  v.  258 
Hamulana  lymphatica,  vi.  212 
Hancock's  method  of  amputation 

of  foot,  i.  258 
Hand,  iv.  479 

absence  of,  iv.  492 

acquired  deformities  of,  iv.  508 

amputation  of,  i.  250 

anatomy  of,  iv.  482 

and  foot,  comparison  between, 
iv.  190 

anomalies  of  arteries,  i.  532 
of  muscles,  vi.  55 

ape,  iv.  531 

arteries  of,  iv.  489 

artificial,  v.  514 

ataxia  of,'iv.  528 

burns  and  scalds  of,  iv.  502 

bursse  of,  ii.  524 

chancre  of,  iv.  505 

cicatricial  contractions  of,  iv.  508 

circulatory  disorders  of,  iv.  527 

claw-,  iv.  531 

cleft,  iv.  496 
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Hand,  club-,  iv.  49G,  407 

comparative  anatomy  of,  iv.  480 
coDgenitai  defonnities  of,  iv.  491 
congestion  of,  iv.  537 
contractures  of,  habit,  iv.  528 

of  occupation,  iv.  528 
contusions  of,  iv.  602 
crushed,  iv.  502 
cutaneous    distribution    of    the 

nerves  of  the,  iv.  487 

deep  fascia  of,  iv.  485 

deflections  of,  iv.  496,  518 

deformities  of  the,  iv.  490 

acquired,  iv.  508 

contractions  of  the  fingers, 

iv.  508 
from  occupation,  iv.  509 
dermatitis  of,  iv.  512 
dermatoses  of,  iv.  511 
development  of,  iv.  480 
diseases  of,  iv.  490 
disinfection  of,  vi.  795 
dislocations  of  joints  of  the,  iii. 

528;  iv.  512 
divisions  of,  iv.  481 
double,  iv.  498 

eczema  of  the,  iii.  726;  iv.  511 
elephantiasis  of,  iv.  499 
embryology  of,  iv.  481 
expression  of  emotion  by,  iv.  489 
fasciae  of,  iv.  484 
foreign  bodies  in,  iv.  502 
frost-bite  of,  iv.  502 
hemiplegic  contractures  of,  iv. 

580 
hypertrophy  of,  iv.  498 
hysterical  contractures  of,  iv.  582 
in  acromegaly,  i.  89;  iv.  500 
in    amyotrophic    lateral    spinal 

sclerosis,  iv.  532 
in  arthritis,  iv.  513 

deformans,  iv.  514 
in  cervical  paraplegia,  iv.  581 
,  in  childhood,  iv.  515 
in  erythromelalgia,  iv.  531 
infections   and   parasitic  condi- 
tions of,  iv.  502 
inflammations  of,  iv.  502 
in  fright,  iv.  488 
in  general  diseases,  iv.  533 
in  gigantism,  iv.  500 
in  gout,  iv.  514 

in  hypertrophic  cervical  pachy- 
meningitis, iv.  531 
in  infantile  hemiplegia,  iv.  532 
injuries  of  the,  iv.  501.  516 
in  lead  palsy,  iv.  529 
in  median  paralysis,  iv.  530 
in  musculo-spiral  paralysis,  iv. 

530 
in  myxedema,  iv.  500 
in  osteoarthropathy,  iv.  TOO 
in  paralysis  agitans,  iv.  533 
in  progressive  muscular  atrophy, 

iv.  531 
in  rheumatism,  iv.  514 
in  syringomyelia,  iv.  500 
in  tetany,  iv.  532 
in  ulnar  paralysis,  iv.  580 
ischemic  myositis  of,  iv.  527 
keratoderma  of  palm  of,  v.  804 
leprosy  affecting  the,  iv.  507 
lymphatic  vessels  of,  v.  631 
malformations  of,  iv.  490 
middle  region  of,  iv.  488 
muscles  oi,  iv.  485 
muscular  affections  of,  iv.  527 
power  of,  iii.  565 


Hand,  myositis  of,  iv.  528 

necrotic  conditions  of,  iv.  507 

neoplasms  of,  iv.  500 

nerves  of,  iv.  488 

nervous  affections  of,  iv.  628 

neuralgia  of,  iv.  528 

occupation  neuroses  of,  iv.  528 

of  glory,  iv.  480 

paralysis  of,  iv.  527 

paralytic  deformities  of,  iv.  527 

phlegmon  of,  vi.  616 

physiognomy  of,  iv.  489 

preachers',  iv.  530 

scabies  of,  iv.  507 

scalds  of,  iv.  502 

senile  changes  in,  iv.  588 

supernumerary,  iv.  493 

superstitions  concerning,  iv.  479 

surface  markings  of  the  palm,  iv. 
483 

synovial  sheaths  of,  iv.  244,  482 

syphilis  affecting  the,  iv.  506 

tendons  of,  iv.  ^5 

the  convulsive,  iv.  487 

the  energetic,  iv.  489 

the  feeble,  iv.  488 

the  nervous,  iv.  489 

the  tonic,  iv.  488 

trophic  changes  in,  iv.  628 

tuberculosis  of,  iv.  604 

ulcers  of,  iv.  508 

wounds  of  the,  iv.  501 
Handkerchief  bandage,  iii.  657 

dressings,  iii.  557 
Hanging  as  a  cause  of  asphyxia,  i. 
577 

evidences  of  death  from,  i.  672; 
vii.  535 

suicidal  or  homicidal?  i.  578 
Hanging-block  cultures,  viii.  888 
Hanging-drop  cultures,  viii.  388 

slide  for,  viii.  394 
Hangnailj  vi.  93 
Hanot'8  cirrhosis,  v.  548 

diagnosed  from  obstructive  cir- 
rhosis, V.  547 
Haplopappus  Baylahuen,  iv.  415 
Haptophore,  viii.  470 
Harbin  Hot  Sulphur  Springs,  iv. 

533 
Hardening  tissues,  methods  of,  iv. 

706 
Hardhack,  vi.  1000 
Hardness  of  water,  viii.  286 
Harebell,  ii.  622 

family,  8e(?  Campanulacece 
Harelip,  iv.  534 

acci(lental,  iv.  535 

Collis'  operation  for,  iv.  537 

congenital  origin  of,  iv.  584 

deformities  associated  with,  iv. 
534 

double,  iv.  535 

hereditary    transmission   of,   iv. 
534 

Malgaigne's    operation   for,   iv. 
53($ 

median,  iv.  585 

Mirault's  operation  for,  iv.  536 

operations  for,  iv.  586 

Phelps'  operation  for.  iv.  537 

Sedillot's  operation  for,  iv.  536 

Thomas  Smith's  operation  for, 
iv.  538 

time  for  operating  upon,  iv.  535 
Hare's  method  of  bmin  localization, 

ii.  404 
Harmattan  (wind),  iii.  140 


Harmony^  and  discord,  i.  616 
Harris'  instrument  for  obtaining 
urine  from  the  two  ureters  se|)a- 
raiely,  v.  855,  866 
Harris  Lithia  Springs,  iv.  588 
Harrison  Hot  Springs,  iv.  588 
Harrison's  groove,  ii.  810 
Harting's  injection  tank,  iv.  726 
Hartley's  method  of  dressing  after 

resection  of  knee,  vi.  935 
Hartmann's  cannula,  iii.  651 

tuning  forks,  iii.  660 
Harvey-Banting  treatment  of  obes- 
ity, i.  125 
Hashish,  ii.  647 

Hastings  and  St.  Leonards,  Eng- 
land, iv.  639 
Hat,  military,  v.  794 
Havana,  history  of  yellow  fever  in, 

viii.  584 
Haversian  canals,  ii.  116 

systems,  ii.  116 
Haw,  black,  viii.  284 
Hawaii,  iv.  689 

climate  of,  iv.  641 
flora  and  fauna  of,  iv.  641 
geography  of,  iv.  640 
geology  of,  iv.  640 
health  in,  iv.  641 
history  of,  iv.  689 
Pharmacopoeia  in,  vi.  684 
requirements  for  medical  prac- 
tice in,  iv.  48 
Hayem  and  Nachet's  blood-count- 
ing apparatus,  ii.  41 
Hayem's  solution,  ii.  40 
Hay  fever,  iv.  641 ;  vi.  134 
annual  recurrence  of,  iv.  642 
association,  1.  761 
course  of,  iv.  642 
climate  suitable  for,  iv.  666 
etiology,  iv.  648 
health  resorts  for,  iv.  666 
idiosyncrasy  in,  iv.  841 
peculiarities  of,  iv.  542 
treatment,  iv.  544;  vi.  135 
Haygarth's  nodosities,  vi.  970 
Ha3rti,  Pharmacopoeia  in,  vi.  584 
Haywood  White  Sulphur  Spring, 

iv.  546 
Head,  anomalies  of  muscles  of.  vi. 
42 
bandage  for,  i.  728 
bones  of,  conduction  of  sound 

through,  i.  618 
bursae  of,  ii.  622 
concussion  of,  effect  on  hearing. 

iii.  603 
deep  wounds  of.  iv.  655 
extraction  of  the,  vi.  314 
gunshot  wounds  of.  iv.  451,  554 
in  chronic  hydrocephalus,  iv.  778 
in  cretinism,  iv.  893 
injuries  of,  ii.  420,  421 

as  a  cause  of  blindness,  ii.  11 
irritative  lesions  following, 
iv.  662 
in  medico-legal  autopsy,  i.  659 
lymphatic  glands  of.  v.  680 

vessels  of,  v.  627 
superficial  wounds  of,  iv.  664 
veins  of.  anomalies  of,  viii.  2U2 
wounds  of,  iv.  664 

during  birth,  iv.  662 
irritative  lesions  following, 
iv.  662 
Headache,  iv.  646;  vii.  119 
anemic,  iv.  549 
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Hand* 
Heart. 


Headache,  circulatory,  iv  549 

classification  of,  iv.  547 

congestive,  iv.  547 

diagnosis  of,  iv.  558 

electro-therapeutics  in,  iii.  762 

following  anaesthesia,  iii.  24 

from  alcohol,  iv.  548 

from  coffee,  iv.  548 

from  drugs,  iv.  548 

from  hunger,  iv.  549 

from  indigestion,  iv.  547 

from  infectious  germs  and  their 
toxins,  iv.  548 

from  lead,  iv.  548 

from  pro(iucts  of  defective  me- 
tabolism, iv.  547 

from    retained    excrement! tious 
substances,  iv.  547 

from  tobacco,  iv.  548 

functional,  iv.  547 

hyperaemic,  iv.  549 

hystericjil,  iv.  548 

in  acromegaly,  iv.  558 

in  caries  of  the  cervical  verte- 
brae, iv.  558 

in  cerebral  abscess,  iv.  552 

in  cerebral  antemia.  iv.  550 

in  constipation,  iv.  547 

in  dental  disorders,  iv.  549 

in  diabetes,  iv.  548 

in  diseases  of  the  cranial  bones, 
iv.  558 

in  diseases  of  the  frontal  sinus 
iv.  658 

in  ear  disease,  v.  549 

in  encephalitis,  iv.  552 

in  epilepsy,  iv.  549 

in  gout,  iv.  548 

in  Graves'  disease,  iv.  548 

in  leptomeningitis,  iv.  552 

in  mastoid  disease,  iv.  552 

in  meningitis,  iv.  552 

in  neurasthenia,  iv.  548 

in  ocular  troubles,  iv.  549 

in  pachymeningitis,  iv.  552 

in  puerperal  eclampsia,  iv.  547 

in  sexual  disorders,  iv.  549 

in  sinus  thrombosis,  iv.  552 

in  spinal-cord  diseases,  iv.  558 

in  syphilis,  iv.  552 

in  tumors  of  the  brain,  11.  485; 
iv.  551 

In  uterine  disease,  iv.  549 

in  vascular  diseases,  iv.  552 

inveterate,  surgical  treatment  of, 
ii.  425 

migraine,  iv.  550 

nasopharyngeal,  iv.  549 

neuropathic,  iv.  548 

ophthalmoscope  in  diagnosis  of, 
iv,  558 

organic,  iv.  551 

paroxysmal,  iv.  560 

reflex,  iv.  549 

rheumatic,  iv.  547 

sick,  iv.  550 

toxfiemic,  iv.  547 

treatment  of,  iv.  558 

unemic.  iv.  547 
Head-covering,  military,  v.  794 
Head  louee,  v.  157 
Head  rest  for  removal  of  brain,  ii. 

885 
Healing,  processes  of,  v.  10 
Healing  Gipringa,  Ala.,  iv.  562 
Healing  Springs,  Va.,  vi.  746 
Health  of  troops,  i.  495 

as  affected  by  age,  i.  501 


Health  of  troops  as  affected  by 
branch  of  service,  i.  500 
by  length  of  service,  i.  500 
by  race,  i.  498 
by  seasons,  i.  498 
influence  of  military  rank  on,  i. 

502 
in  peace,  i.  503 
in  war,  i.  507 
Health  resorts,  iv.   562;  and  see 

Olimaie 
Health,  State  boards  of,  iv.  566 
cost  of.  iv.  566 

dates  of  organization  of,  iv.  566 
powers  and  duties  of,  iv.  566 

J,  see  Audition 
acuteness  of,  i.  625 
as  an  aid  in  the  judgment  of  di- 
rection, i.  624 
by  bone  conduction,  i.  618 
centripetal  conduction  path  oi, 

ii.  868 
compared  with  sight,  i.  624 
cortical  centre  of.  ii.  307 
defective,   artificial  aids  to,  iii. 

680 
definition  of,  i.  611 
disturbances  of,   in  insanity,  v. 
51 
in    lesions   of  tlie    corpora 

quadrigemina,  ii.  869 
in  tumors  of  the  brain,  ii.  445 
iunction  of  the  auditory  nerve 
in,  i.  621 
of  the  auricle  in,  i.  615:  iii. 

373 
of  the  cochlea  in,  i.  621 
of  the  Eustachian  tube  in.  i. 

619 
of    the    external    auditory 

meatus  in,  i.  615 
of  the  external  ear  in,  i.  615 
of  the  labyrinth  in,  i.  619, 

622 
of  the  labyrinthine  fluid  in, 

i.  622;  iii.  878 
of  the  membrana  tectoria  in, 

i.  623 
of  the  membrana  tympani 

in,  1.  616 
of  the  ossicula  in,  i.  616;  iii. 

873 
of  the  rods  of  Corti  in,  i.  628 
of  the  semicircular  canals  in, 

i.  620,  624 
of  the  stapedius  muscle  in, 

i.  619 
of  the  tensor  tympani  mus- 
cle in,  i.  619 
of  the  tympanum  in,  i.  616 
impaired,  tests  for,  iii.  874 
judgment  of  direction  and  dis- 
tance of,  i.  624 
loss  of,  see  Deafne»» 
mechanism  of,  i.  611 
organ  of,  i.  615 
philosophy  of,  iii.  878 
physiology  of,  i.  615 
tests  for,  iii,  216,  660 ;  vi.  852 
through  the  bones  of  the  head,  i. 
618 
Heart,  iv.  567 

abscess  of,  iv.  598 
actinomycosis  of,  iv.  579 
allorhythmia,  iv.  599 
anajmic  infarction  of,  iv.  579 
anatomy  of,  iv.  567 
and  athletics,  iv.  612 


and  great  vessels,  transposi- 
tion of,  vii.  707 
aneurism  of  the,  iv.  580 

of  valves,  iv.  582 
angina  pectoris,  iv.  600 
anmial  parasites  of,  iv.  582 
anomalies  of  veins  of,  viii.  201 
apex,  iv.  572 
apex-beat  of,  iii.  106 
arhythmia,  iv.  598 
athletic,  iv.  591 
auscultation  of  the,  ii.  821 
automaticity  of  beat,  iii.  110 
base  of,  iv.  572 
beat,  iii.  104 
blood-vessels  of,  iv.  573 
bradycardia,  iv.  597 
carcinoma  of,  iv.  594 
changes  in  form  of,  vii.  706 
in  position  of,  vii.  707 
compression,  in  chloroform  syn- 
cope, ii.  28 
concentric  hypertrophy  of,   iv. 

591 
condition  of,  in  diphtheria,  iii. 

488 
congenital  malformation  of,  vii. 

706 
cysticercus  cellulosai  of,  iv.  688 
cysts,  iii.  350;  iv.  594 
depressants  of,  ii.  687 
development  of,  iv.  673 
diagnosis  of  aneurism  of,  iv.  582 
of  aortic  regurgitation,  iv. 

604 
of  aortic  stenosis,  iv.  605 
of  dilatation  of,  ii.  823;  iv. 

618;  vi.  662 
of  displacements  of,  iv.  584 
of  endocarditis,  iv.  586 
of  fatty  degeneration  of,  iv. 

689 
of  fatty  infiltration  of.  Iv.  690 
of  fibroid  disease  of,  iv.  590 
of  hydatids  of,  iv.  588 
of  hypertrophy  of,  iv.  592 
of  inflammation  of,  iv.  593 
of  irritable,  iv.  598 
of  mitral  insuflSciency,  iv. 

606 
of  mitral  stenosis,  iv.  608 
of  pulmonary  regurgitation, 

iv.  608 
of  pulmonary  stenosis,   iv. 

608 
of  rupture  of,  iv.  611 
of  strain  of,  iv.  612 
of  thrombosis  of,  iv.  615 
of  tricuspid  insuflSciency,  iv 

608 
of  tricuspid  stenosis,  iv.  608 
of  valvular  lesions  of,   iv. 

604,  609 
of  wounds  of,  iv.  616 
dilatation  of,  ii.  822;  iv.  591.  612 
disease  of,  and   chorea,  associa- 
tion of,  iii.  43 
as  a  cause  of  insanity,  v.  88 
balneology  in,  vi.  158 
bearing  of,   upon   question 
of  administering  a  general 
aufesthetic,  iii.  10 
blindness  from,  ii.  18 
climates    suitable    for    the 
treatment  of,  iv.  565 
health  resorts  for,  iv.  566 
displacements  of,   iv.   588;  vii. 
707 
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Heart* 
Hepatitis. 
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Heart,  dulness  of,  ii.  820 

dyspeptic,  iv.  597 

ecbinococcus  of,  iv.  582 

effects  of  alcohol  upou,  ii.  693 
of  caffeine  upon,  ii.  702 
of  chloroform  upon,  iii.  8 
of  curare  upon,  v.  23 
of  digitalis  upon  ii.  697 ;  iii. 

477 
of  squills  upon,  ii.  703 
of  strophanthus  upon,  ii.  701 
of  training  upon,  iv.  612 

endocarditis,  iv.  585 

examination    of,    during    preg- 
nancy, V.  381 
for  life  insurance,  v.  511 

extract  of,  vi.  417 

excentric    hypertrophy    of,   iv. 
591 

failure  in  diphtheria,  iii.  486 

fatty  degeneration  of,  iv.  588 
infiltration  of,  iv.  589 

fibroid  disease  of  the,  iv.  590 

fibroma  of,  iv.  594 

foetal,  auscultation  of,  v.  881 

fragmentation  of,  iv.  593 

hydatids  of,  iv.  582 

hypertrophy  of,  ii.  822;  iv.  591 

infiammation  of,  myocarditis,  iv. 
593 

in  Graves'  disease,  iv.  599 

inhibitory  mechanism  of,  v.  20 

irritable,  iv.  598 

in  soldiers,  ii.  621 

inspection  of  beat,  ii.  819 

lymphatics  of,  iv.  573;  v.  643 

malformations  of,  vii.  706 

malpositions  of,  vii.  707 

mechanism  of.  iii.  104 

muscle,  affections  of,  pulse  in,  vi. 
805 

myocarditis,  iv.  593 

myxoma  of,  iv.  594 

nerve  supply  of,  iii.  110;  iv.  594 

neuroses  of,  iv.  594 

outlines  of,  on  chest  wall,  i v.  567 

palpation  of,  ii.  820 

palpitation  of,  iv.  695 

parasites  of,  vi.  501 

parenchymatous      degeneration 
of,  iv.  593 

pentastoma  denticulatum  in,  iv. 
588 

percussion  of,  ii.  820 

physical  examination  of,  ii.  819 

rate  of  beat,  iii.  109 

relations  of,  iv.  571 

rhabdomyoma  of,  iv.  594 

rhythm  of,  ii.  821 

rupture  of,  iv.  610 

a  cause  of  death,  i.  670 

sarcoma  of,  iv.  594 

segmentation,  iv.  598 

significance  of  palpitation  of,  iv. 
595 

simple  hypertrophy  of,  iv.  591 

soldiers',  iv.  612 

sounds,  ii.  821 ;  iii.  106 

spontaneous  rupture  of,  iv.  610 

stmin.  iv.  612 

structure  of,  iv.  572 

surfaces  of,  iv.  571 

symptoms  of  dilatation  of,  iv. 
593 
of  displacements  of,  iv.  584 
of  endocarditis,  iv.  586 
of  fatty  degeneration  of,  iv. 
589 


Heart,  symptoms  of  fatty  infiltra- 
tion of,  iv.  590 
of  fibroid  disease  of,  iv.  590 
of  hydatids  of,  iv.  682 
of  hypertrophy  of,  iv.  593 
of  rupture  of,  iv.  611 
of  thrombosis  of,  iv.  614 
of  valvular  disease,  iv.  604 
of  wounds  of,  iv.  616 
syphilitic  disease  of  the,  iv.  601 
tachycardia,  iv.  596 
thrombosis  of  (heart  clot),  iv.  614 
topographical  anatomy  of,  ii.  819 
transposition  of,  vii.  707 
treatment  of  abscess  of,  iii.  572 
of  aneurism  of,  iv.  582 
of  dilatation  of,  iv.  618 
of  displaoc?ments  of,  iv.  586 
of  endocarditis,  iv.  587 
of  fatty  degeneration  of,  iv. 

589 
of  fatty  infiltration  of,  iv. 

590 
of  fibroid  disease  of,  iv.  591 
of  hydatids  of,  iv.  582 
of  hypertrophy  of,  iv.  598, 

609 
of  irritable,  iv.  598 
of  rupture  of,  iv.'611 
of  strain  of,  iv.  614 
of  valvular  diseases,  iv.  609 
of  wounds  of,  iv.  616 
trichina  spiralis  in,  iv.  588 
tuberculosis  of,  iv.  602 
tumors  of,  iv.  693 
valvular  disease  of.  iv.  602 
combined,  iv.  609 
dyspnoea  in,  iv.  610 
etiology,  iv.  602 
prognosis  of,  iv.  609 
treatment  of,  iv.  609 
weak,  iv.  597 
work  of  the,  iii.  109 
wounds  of,  iv.  615;  vii.  753 
a  cause  of  death,  i.  670 
Heart-bum,  vii.  494 
Heat,  absorption  of,  by  air,  i.  148 
action  of,  on  cow's  milk,  v.  821 
annual,  ii.  558,  and  see  Cal&nm- 

etry  and  Temperature 
as  a  cardiac  stimulant,  iv.  624 
as  a  counter-irritant,  iv.  624 
as  a  diaphoretic,  iii.  433;  iv.  623 
as  a  disinfectant,  iii.  496 
as  a  hiemostatic,  iv.   478,   624, 

636 
as  an  aid  in  the  judgment  of  di- 
rection, iii.  493 
as  a  preservative  of  milk,  v.  839 
as  a  sedative,  iv.  624 
as  a  therapeutic  agent  in  ear  dis- 
eases, iii.  650 
centres  in  the  brain,  ii.  567 
coagulation  by,  iii.  150 
effects  of,  i.  149 

on  red  blood  corpuscles,  ii. 
626 
exhaustion  from,  iv.  619 
factors  influencing  the  effect  of, 

iv.  622 
germicidal  action  of,  iv.  333,  624 
methods  of  applying,  iv.  628 
necessary    for   vital  activity  of 

cells,  ii.  762 
production  of  and  dissipation  of, 
ii.  669 
centres  for.  ii.  667 
regulation  of,  ii.  568 


Heat,  production  of.  relation  to  size 
of  body,  ii,  669;  v.  767 

prostration  from,  iv.  619 

radiant,  effect  of,  iv.  623 

regulation  of,  and  body  tempera- 
ture, ii.  668 
physiology  of,  iv.  149 

sensation  of,  vii.  219 

therapeutics  of,  iv.  622 
Heat-stroke,  iv.  617 

cause  of  death  in,  iv.  619 

causes,  iv.  617 

cold  in,  iii.  195 

complications,  iv.  621 

definition,  iv.  617 

diagnosis,  iv.  621 

pathological  anatomy,  iv.  617 

pathology,  iv.  617 

prognosis,  iv.  621 

symptoms,  iv.  619 

synonyms,  iv.  617 

treatment,  iv.  621 
Heat  values  of  foods,  vi.  175 
Heating  of  dwellings,  iv.  758 

of  school-buildings,  70 

sanitary  inspection  of  apimratus 
for,  IV.  769 
Hebephrenia,  v.  101,  102:  and  see 

Dementia  prcscox 
Heberden's  nodosities,  i.  547;  iv. 

514;  vi.  970 
Hebra's  contrivance  for  administer- 
ing a  continuous  bath,  vi.  549 

prurigo,  vi.  771 

water-bed,  vi.  549 
Hectometre,  viii.  299 
Hedeoma,  vi.  550 

pulegioides,  vi.  560 
Hedera,  v.  288 

helix,  V.  238 

poetica,  v.  288 
Hederin,  v.  288 
Hed^  hyssop,  vii.  78 
Hedin's  haematocrit,  ii.  47 
Hedonal,  iv.  624 

as  a  hypnotic,  iv.  818 
Heel,  painful,  iv.  216 
Hegar's  amputation  of  the  cervix 

uteri,  viii.  67 
Hegar's    operation   for    lacerated 

perineum,  vi.  812 
Hegar's  sign,  iv.  842 
Hehner's  test  for  formaldehyde  iu 

milk,  V.  841 
Height  and  weight,   relative,  iu 

childhood,  ii.  882 
Height  of  body  calculated  from  iso- 
lated parts,  ii.  640 
Heilbronn  Mineral  Springs,  iv. 

624 
Heintz  method  of  estimating  quan- 
tity of  uric  acid  in  urine,  viii.  86 
Heitzmann's  theory,  i.  760 
Helenin,  iii.  742 
Helicis  major  muscle,  i.  688 

minor  muscle,  i.  638 
Heliotropin,  vi.  688 
Helix,  i.  636 

variations  in  form  of,  i.  640 
Helix  aspera,  viii.  667 

hortensis,  viii.  667 

pomatia,  viii.  667 
Helixigenin,  v.  238 
Helixin,  v.  238 
Hellebore,  American,  iv.  625 

black,  ii.  708;  iv.  626 

false,  i.  127 

green,  iv.  62S,  626 
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Hellebore,  poisoning  by.  iv.  626 

white,  poisoning  by,  iv.  626 
Helleboreui,  iv.  626 

action  on  the  Iieart,  ii.  708 
Helleborin,  iv.  626 
Heller's  test  for  blood  pigment  in 

the  urine,  viii.  32 
Hellhoffite,  an  explosive,  vii.  911 
Helmet,  military,  v.  794 
Helxnholtz's   ophthalmometer,   vi. 
864 

ophthalmoscope,  vi.  881 

resonator,  i.  614 
Helminthocorton,  vi.  1 
Heloderma,  vi.  717 

bite  of,  poisonous,  vi.  717 

horridum,  vi.  717 

suspectum,  vi.  717 
Helvellales,  iv.  281 
Hemeralopia,  ii.  18;  Iv.  627 

and  nycttilopia,  iv.  627 

idiopathic,  iv.  627 

objective  signs  of,  iv.  627 

trejitment,  iv.  628 
HemiacardiuB,  vii.  679 
Hemianeesthesia.  causes  of,  i.  286 

hysterical,  i.  288;  iv.  884 
Hemianopsia,  ii.  818;  iv.  628 

bilateral,  iv.  680 

homonymous,  iv.  680 
nasal,  iv.  680 
temporal,  iv.  680 

heteronymous,  iv.  628 

homonymous,  iv.  638 

nasal,  iv.  628 

symptom  of  brain  diseases,  iv. 
681 

temporal,  iv.  628 

unilateral,  iv.  680  . 
Hemiathetosis,  i.  600 
Hemiatrophy  of  the  face.  viii.  448 

progressive,  viii.  448 

of  the  tongue,  vii.  793 
Hemicrania,  vii.  697 
Hemicranin,  iv.  681 
Hemidesmus,  iv.  681 

indicus.  i.  566;  iv.  681 

radix,  iv.  681 
Hemihypertrophy,  facial,  viii.  450 
Hemileuca  maia,  v.  167 
Hemiopia,  iv.  628 
Hemiplegia,  iv.  681 

causes,  iv.  681 

hand  in.  iv.  582 

hysterical,  iv.  633 

infantile,  iv.  582.  688 

manifestations,  iv.  681 

organic,  iv.  681 

permanent,  iv.  682 

seat  of  lesion,  iv.  682 

spinal,  vii.  872 
Hemiptera,  v.  155 
Hemisystole,  vi.  801 
Hemlock,  iii.  288 

pitch,  vi.  689 

poison,  iii.  288;  vi.  702 

poisoning  by,  viii.  477 
Hemorrhage,  iv.  683 

acupressure  in,  i.  104 

after  amputation,  i.  245 

after  tooth-extraction,  vii.  668 

after  uvulotomy,  viii.  109 

arrest  of,  iv.  475,  684 
by  acupressure,  i.  104 
by  cold,  iv.  686 
by  compression,  i.  536 
by  beat,  iv.  686 
by  hsDmostatics,  iv,  478 


Hemorrhage,   arrest    of.    by  iron 
salts,  V.  229 

by  ligature,  iv.  634 ;  see  also 
under  Arteries 

by  pressure,  iv.  085 

by  styptics,  iv.  478 

by  suprarenal  preparations, 
vi.  412 

by  suture,  iv.  685 

by  the  cautery,  iv.  636 

by  torsion,  iv.  685 
arterial,  iv.  683 
as  a  cau.se  of  death,  i.  666 
blindness  following,  ii.  12 
capillary,  iv.  638 
cautery  in,  iv.  636 
cerebral,  ii.  241 

and  brain  tumor,  diagnosis 
of,  ii.  449 

diagnosis,  ii.  244 

etiology,  ii.  241 

Insanity  following,  v.  94 

in  whooping-cough,  viii.  808 

patholo^cal  anatomy,  ii.  241 

prognosis,  ii.  245 

surgical  treatment  of,  ii.  428 

symptomatology,  ii.  242 

treatment,  ii.  245 
cold  in,  iv.  636 
complicating    whooping-cough, 

viii.  308 
compression  in  the  arrest  of,  i. 

536 
consequences  of.  iv.  634 
constitutional  treatment  of,  iv. 

634 
effects  of,  upon  the  blood,  ii.  278; 

iv.  634 
following  amputation,  1.  289,245 

shot  injuries,  iv.  447 

shot  injuries,   primary,  iv. 
440 

shot  injuries,  treatment,  viii; 
24 

tonsillotomy,  vii.  819 
from  bone,  iv.  636 

the  nose,  vi.  127,  295;  and 
see  Epietaxis 
general  treatment  of,  iv.  475,  634 
haemostatics  in,  iv.  479 
heat  in,  iv.  686 
in  brain  surgery,  ii.  408 
in  fracture  of  the  skull,  iv.  559 
in  haemophilia,  iv.  473 
in  idiopathic  anaemia,  i.  278,  276 
in  jaundice,  v.  246 
in  myelogenous  leukaemia,  v.  499 
interstitial,  iv.  478 
in  the  etiology  of  epilepsy,  iii. 

849 
in  the  orbit,  vi.  400 
in  the  spinal  cord,  vii.  349 
into  the  adrenals,  vii.  566 
into  the  labyrinth,  iii.  601 
into  the  pericardial  sac,  iv.  472 
into  the  pituitary  gland,  vi.  640 
into  the  thoracic  duct,  vii.  745 
into  the  vitreous,  viii.  267 
in  tracheotomy,  vii.  840 
intramuscular,  vi.  26 
iron  in  the  arrest  of.  v.  229 
leucocytosis  after,  v.  492 
ligature  in,  iv.  634 ;  see  also  un- 
der Arteries 
local  arrest  of,  iv.  685 
meningeal,  vii.  852 
ocular,  iv.  98 
cesophageal,  vi.  889 


Hemorrhage  of  the  adrenals  in  the 
new-born,  vi.  280 
of  the  chorion,  iii.  53 
of  the  choroid,  iii.  69 
of  the  new-born,  vi.  280 
of  the  omentum,  vi.  358 
pancreatic,  vi.  464 
pathology  of,  iii.  123 
placental,  iii.  53,  388;  vi.  650 
post-partum,  iv.  786 
prevention  of,  in  amputation,  i. 

288 
primary,  in  gunshot  wounds,  iv. 

440 
prophylactic  treatment,  iv.  684 
renal,  v.  861 
retinal,  vi.  955 
secondary,  iv.  633 
spinal  meningeal,  vii.  352 
styptics  in,  iv.  478 
subconjunctival,  iii.  250 
suprarenal  preparations  in,  iv. 

412 
symptoms  of,  iv.  634 
torsion  in,  Iv.  635 
transfusion  after,  iv.  636 
umbilical,  iv.  280 
under  the  nails,  vi.  98 
uterine,  iv.  786 ;  see  also  Menor- 
rliagia  and  Metroi^hagia 
tampon  for,  viii,  177 
venous,  iv.  683 

Wyeth's  method  of  compression 

in  hip-joint  amputations,  i.  536 

Hemorrhagic  diathesis,  iv.   478; 

and  see  Hamiophilia 
Hemorrhagic  infarct,  iii.  122;  iv. 

868 
Hemorrhoidal  plexus,  vii.  579 
Hemorrhoids,  i.  391 
after-treatment,  i.  392 
cautery  in  the  treatment  of,  i. 

892 
cold  in,  iii.  194 
external,  i.  391 
injection  in  the  treatment  of,  i. 

392 
in  pregnancy,  iv.  346 
internal,  i.  891 
ligature  in  the  treatment  of,  i. 

892 
oesophageal,  vi.  388;  viii.  216 
operation  by  clamp  and  cautery, 

i.  892 
treatment  of,  i.  391 
Hemp,  Indian,  ii.  647 
Henbane,  iv.  687:  and  see  Hpaseya- 
tnu9 
poisonous,  i.  610;  vi.  710 
Hen  flea,  v.  155 

Henle's  fenestrated  membrane,  ii.  91 
layer,  viii.  566 
loop.  V.  310 
Henna,  iv.  688 
Henotannic  acid,  iv.  638 
Henocque's  hsmatoscope,  ii.  58 
Henpuye,  iv.  688 
Hepatic  colic,  differentiated  from 

intestinal  colic,  iii.  197 
Hepatic  diseases,  effect  of,  upon 

metabolism,  v.  771 
Hepatic  extract,  vi.  416 
Hepatic  veins,  anomalies  of.  viii. 

207 
Hepaticodiaphragmaticus   mus- 
cle, vi.  61 
Hepatitis,  v.  581 ;  and  see  Liter^  ab- 
Bcesaof 
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Hepatitis  apostematofui,  y.  580 

Hernia,  clinical  varieties,  iv.  666 

Hernia,  stranguUited.  differentiated 

extrinsic,  v.  581 

congenital,  iv.  665 

from  intestinal  colic,  in. 

intrinsic,  v.  531 

umbilical,  iv.  678 

197 

suppurative,  v.  580 

diaphragmatic,  iii.  434;  iv.  665, 

mechanism,  iv.  667 

from  arterial  infection,  v.  531 

688 

treatment,  iv.  668 

of  biliary  origin,  v.  582 
of  portal  origin,  v.  581 

acquired,  iii.  434 

taxis  for,  iv.  668 

congenital,  iii.  484 

contraindications  to,  iv.  668 

per  extensionem,  v.  352 

direct  inguinal,  iv.  671 

dangers  of,  iv.  668 

primary,  v.  581 

epigastric,  iv.  680 
etiology,  iv.  665 

traumatic  ventral,  iv.  681 

secondary,  v.  581 

trusses  for,  iv.  683 

Hepatization,  gray,  vi.  678 

exciting  causes,  iv.  666 
femoral,  iv.  676 

umbilical,  iv.  678:  viiL  6 

red,  vi.  678 

classes  of,  iv.  678 

Herbage,  poisonous,  iv.  705 

anatomy  of,  i.  9;  iv.  676 

ventral,  iv.  680 

Herb-juice  cure,  the,  at  Meran,  v. 

occurrence  of,  iv.  677 

vesical,  iv.  682 

748 

results  of  operations,  iv.  678 

Hemies  par  glissement,  iv.  688 

Herbs,  fresh,  tinctures  of,  v.  789 

treatment,  iv.  677 

Herniotomy,  iv.  669 

Hereditary  ataxia,  vii.  347 

Fowler's  method  of  radical  cure. 

Heroin,  iv.  684 

Heredity,  iv.  638 

iv.  675 

as  an  expectorant,  iv.  52 

and  immunity,  iv.  664 

Gordon's  method  of  cure,  iv.  678 

Herpes,  iv.  684 

and  infections,  iv.  663,  664 

Halsted  's  method  of  radical  cure. 

catarrhalis  comeir,  iii.  285 

and  insanity,  v.  65,  69 

iv.  674 

circinatus.  iv.  8 

and  intoxications,  iv.  663 

herniotomy,  iv.  669 

comeae,  iii.  285 

and  mutilations,  iv.  663 

indirect  inguinal,  iv.  671 

genitalis,  iv.  685 

and  neuropathies,  iv.  664 

infantile,  iv.  672 

idiopathica  comets,  iii.  285 

and  overdevelopment,  iv.  668 

umbilical,  iv.  679 

in  pregnancy,  iv.  847 

and  reduction  and  synapsis,  vi. 

inflamed,  iv.  666 

iris,  iv.  8 

870 

inguinal,  i.  7;  iv.  669 

of  the  eyelids,  iv.  117 

as  a  cause  of  cretinism,  iv.  392 

anatomy,  iv.  669 

of  the  throat,  vi.  591 

as  a  cause  of  insanity,  v.  28 

diagnosis,  iv.  672 

of  the  tongue,  vii.  796 

as  a  factor  of  organic  evolution. 

post-operative  treatment,  iv. 

of  the  vulva,  iv.  685 

iv.  24 

676 

praeputialis,  iv.  685 

as  a  form  of  motion,  iv.  645 

radical  cure  of,  iv.  672 

produced  by  salicylic  acid,  iii 

data  of,  in  pathology  of  insanity. 

treatment,  iv.  688 

422 

V.  36 

internal,  iv.  665 

progenitalis.  iv.  685 

definition  of,  iv.  638 

interstitial  hernia,  iv.  672 

diagnosis    of,    from    chan- 

effects of,  iv.  659 

in  the  linea  alba,  iv.  680 

croid,  ii.  797 

familial,  iv.  660 

in  the  linece  semilunares,  iv.  681 

simplex,  iv.  684 

individual,  iv.  660 

in  the  linea;  transversce,  iv.  681 

zoster,  i.  456;  iv.  686 

racial,  iv.  659 

irreducible,  iv.  666 

and      eczema,     differential 

specific,  iv.  659 

ischiatic,  iv.  682 

diagnosis  of,  iii.  715 

influence  of,  in  parthenogenesis, 

kelotomy,  iv.  669 

comeap,  iii.  285 

vi.  515 

Kocher's  method  of  radical  cure, 

frontalis,  iv.  117 

in  gigantism,  viii.  461 

iv.  674 

of   supraorbital    nerve,  iv. 

in  its  relation  to  the  development 

Lucas  Championni^re's  method 

117 

of  morbid  states,  iv.  659 

of  radical  cure,  iv.  675 

on  arm  and  forearm,  i.  456 

in  paresis,  v.  87 

lumbar,  iv.  681 

ophthalmicus,  iv.  117 

in  relation  to  consumption,  iii. 

Mace  wen's  method    of    radical 

Herpetic  fever,  iv.  685 

264 

cure,  iv.  675 

Hesperetin,  iii.  127 

law  of  ancestral,  iv.  642 

mechanical  treatment,  iv.  683 

Hesperidin,  ii.  514;  iii.  12*:  v.  48S 

phenomena  of,  iv.  640 

oblique  inguinal,  iv.  671 

Hesse's  apparatus  for  air  analysis. 

theories  of,  iv.  644 

obstructed,  iv.  666 

viii.  403 

Hering's  theory  of  color  sensation. 

obtumtor,  iv.  681 

Nalirstoff -Heyden  agar.  viii.  8TS 

viii.  245 

of  the  appendix  vcrmiformis,  iv. 

Heterochromia,  v.  218 

Hermann's  hardening  fluid,  iv.  708 

682 

Heterochronie,  iv.  807 

modification  of.Flemming's  hard- 

of the  bladder,  i.  790;  iv.  682 

Heterolysin,  viii.  472 

ening  fluid,  iv.  707 

of  the  cord,  iv.  678 

Heterophoria,  vii.  533 

Hermaphroditic  malformations, 

of  the  large  intestine,  iv.  682 

Heterophyes,  vii.  870 

vii.  711 

of  the  meninges,  ii.  233 

heterophyes,  vii.  870 

Hermaphroditism,  iv.  711 

of  the  ovary,  iv.  682;  vi.  482; 

Heteroptera,  v.  160 

bilateral,  vii.  711 

viii.  163 

Hetocresol,  iv.  688 

false,  vii.  712 

of  the  pelvic  outlet,  iv.  682 

Hetoform,  iv.  688 

lateral,  vii.  711 

of  the  pregnant  uterus,  iv.  349 

Hetol,  iv.  688 

true,  vii.  711 

of  the  uterus,  viii.  78,  85 

Heuchera,  i.  206 

unilateral,  vii.  711 

of  the  ventricles  of  the  larynx, 

americana,  i.  206 

Hermophenol,  iv.  665 

V.  436 

Hewitt's  mouth  prop,  iii.  12 

Hernia,  iv.  665 

predisposing  causes,  iv.  665 

nitrous  oxide  and    oxygen  ap- 

acquired, iv.  665 

purse-string  method  of  cure  of, 

paratus,  iii.  20 

adult  umbilical,  iv.  679 

iv.  678 

nitrous  oxide  inlialer.  iii.  19 

anatomical  varieties,  iv.  669 

radical  cure  of  inguinal,  iv.  672 

Hexamethylenediamin,   ptomaTn. 

associated  with  undescended  tes- 

reducible, iv.  666 

vi.  785 

ticle,  iv.  675 

reduction  en  ma^se,  iv.  669 

Hezamethylene-tetramine,      iv. 

Bassini's  method  of  cure,  iv.  672, 

sliding,  iv.  682 

246 ;  viii.  60 ;  and  sec  L'n4mpin 

677 

slipped,  iv.  682 

Hezapoda,  v.  158.  160 

Bloodgood's  method  of  radical 

strangulated,  iv.  667 

poisonous,  V.  160 

cure,  iv.  675 

anatomical  changes,  iv.  667 

Hezoses  in  urine,  viii.  88 

cerebri,  ii.  238;  iv.  61 

aspiration  in,  i.  580 

Hezvlamin,  ptomaTn,  vi.  785 
Hey's  method  of  tarsometarBal  am- 

choice of  methods  of  cure  for  in- 

causes of.  iv.  667 

guinal,  iv.  675 

classification,  iv.  668 

putation,  i.  256 

680 
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Hiatus  aorticus,  !.  408 
Hibernating  animals,  blood  in,  i!. 

87 
Hicks^  method  of  yersion,  vi.  814 
Hides,  tanning  of,  regulations  for, 

vi.  382 
High  altitudes,  cases  suitable  for, 

iii.  854 
Highland  Springs,  Cal.,  iv.  (588 
Highland  Springs,  Me.,  iv.  689 
Highmore,  antrum  of,  vi.  104 ;  and 
see  Maxillary  tinus 
cystic  disease  of,  v.  248 
hydrops  of,  v.  248 
measurements  of,  viii.  240 
polypus  of,  V.  249 
suppuration  in,  v.  248 
Hill  and  Bamard*s  sphygmome- 
ter, vi.  803 
Hill's  mercurial  gas  pump,  vi.  949 
Hip  disease,  v.  206.  268 
abscess  in,  v.  268 
and  congenital  dislocation  of  the 
hip,  differential  diagnosis,  v. 
271 
atrophy  in,  v.  267,  270 
attitude  in,  viii.  270 
deformity  ua,  v.  268 

treatment,  v.  284 
determination  of  amount  of  de> 

formity,  v.  269 
diagnosis  of,  v.  269 
differential  diagnosis  of  varieties 

of,  v.  271 
distortion  of  the  limbs  in,  v.  268 
distraction  in  the  treatment  of, 

V.  278 
extension  in  the  treatment  of,  v. 

279 
fixation  in  the  treatment  of,  v. 

278 
limping  in,  v.  267 
muscular  stiffness  in.  v.  269 
night  cries  in.  v.  267 
pain  in.  v.  267,  270 
prognosis,  v.  268 
protection  in  the  treatment  of.  v. 

28t 
swelling  in,  v.  270 
treatment,  v.  278 
tul)erculou8  osteitis,  v.  266 
Hip-joint,  iv.  689;  vi.  988 

amputation  at,  i.  264 ;  v.  284 
ankylosis  of.  i.  860 
arthritis  deformans,  of,  v.  278 
blood  supply  of,  iv.  692 
bursae  of,  ii.  625 
capsule  of,  iv.  691 
chronic  ostitis  of,  v.  266 
congenital  dislocation  of,  iv.  692 
diagnosed  from  coxa  vara, 

ill  309 
Lorenz  method  of  treating, 
iv.  695 
development  of,  iv.  690 
disease  of,  see  Hip  disease 
dislocations  of,  iii.  528 
congenital,  iv.  692 
drainage  of,  v.  294 
excision  of,  v.  288 
liability  of,  to  disease  or  injury, 

iv.  689 
ligaments  of,  iv.  690 
method  of  examining,  v.  269 
movements  of,  iv.  689 
nerves  of,  iv.  692 
relations,  iv.  689 
resection  of,  vi.  986 


Hip-joint,  resection  of,  after-treat- 
ment, vi.  941 
history,  vi.  936 
indications,  vi.  986 
methods,  vi.  938 
results,  vi.  986 
synovitis  of  the.  v.  272 
Hippocamp,  ii.  179 
Hippocampus  major,  ii.  179 

development  of,  ii.  278 
Hippocratic  bath,  iv.  699 
fingers,  iv.  500 
succussion,  vi.  668 
Hippomane,  iv.  17 

mancinella,  poisonous,  vi.  699 
Hippospongia  equina,  vii.  480 
Hippuric    acid,    formation    of,   in 
body,  V.  772 
in  urine,  v.  818;  viii.  46 
tests  for.  viii.  46 
Hirsuties,  iv.  807 
Hirudinea,  iv.  700 
Hirudo,  iv.  701 
decora,  iv.  702 
medieinalis,  iv.  701 
nipponica,  iv.  701 
officinalis,  iv.  701 
troctiua,  iv.  701 
Hiss'  plate  medium,  viii.  876,  578 

tube  medium,  viii.  376,  578 
Histidin,  i.  68 
Histogenesis,  iv.  649 
Histological  technique,  iv.  708 
aniline  dyes,  iv.  721 
artificial  digestion  of  tissues,  iv. 

712 
double  staining,  iv.  721 
metallic  impregnations,  iv.  722 
metiiods  of  applying  reagents, 
iv.  704 
of  decalcification,  iv.  710 
of  dissociation,  iv.  710 
of  embedding,  iv.  717 
of   fixing,    hardening,    and 

preserving,  iv.  706 
of  injecting,  iv.  728 
of  making  sections,  iv.  712 
of  mounting,  iv.  727 
of  staining,  iv.  718 
of  studying  living  and  fresh 
tissue,  iv.  708 
special  stains,  iv.  722 
Histon  in  urine,  viii.  88 

test  for,  viii.  88 
Histotherapy,  vi.  409 
Hives,  see  Urticaria 
Hoarseness,  v.  415 
Hob-nailed  liver,  v.  544 
"  Hoche,"  plan  of  the,  vi.  164 

ventilation  of  the,  vi.  164 
Hodenpyl's  method  of  section  cut- 
ting, iv.  718 
Hodge's  obstetric  forceps,  vi.  812 
Hodgen's  splint,  iv.  264 
Hodgkin's  disease,  ii.  648;  iv.  728; 
V.  668 
anatomical  characters,  iii.  691 
definition,  iv.  728 
diagnosis,  iv.  780 
differentiated  from  leuksmia,  v. 

508 
etiology,  iv.  728 
extract  of  bone  marrow  in,  vi. 

414 
history,  iii.  691 
pathology,  iv.  729 
prognosis,  iv.  781 
symptoms,  iv.  729 


Hodgkin's  disease,  synonyms,  iv. 
728 

the  blood  in,  ii.  69 

treatment,  iv.  781 
Hofb-Schede  appliance,  modified, 

for  correction  of  scoliosis,  v.  464 
Hofftnann's  anodyne,  i.  861;  iv. 

18 
Hog  apple,  see  Podophyllum 
Hog  cholera,  detection  of,  v.  727 
Hogs,  diseases  among,  detection  of, 

V.  727 
Holarrhena,  iv.  782 

antidysenterica.  iv.  782 
Holland,  food  adulteration  in,  iv. 
166 

Pharmacopoeia  in,  vi.  585 
Hollyhock,  v.  686 
Holoacardius,  vii.  679 
Holocain,  iv.  732 
Holorachischisis,  vii.  695 
Holzin,  iv.  246 
Holzinol,  iv.  246 
Homatropine,  iv.  782 

as  a  mydriatic,  vi.  70 
Homburg,  Germany,  iv.  782 
Homicide  and  suicide,  probabili- 
ties between,  in  case  of  poisoning, 
vi.  692 
Homines  pilosi,  iv.  807 
Homochelidonine,  alpha,  ii.  760 

beta,  ii.  112.  760 
Homocinchonidine,  iii.  92 
Homocresol,  iv.  425 
Homoeosis,  viii.  184 
Homogam^,  iv.  83 
Homogentisuric  acid  in  urine,  viii. 

47 
Homologous  organs,  as  an   evi- 
dence of  evolution,  iv.  21 
Homosexuality,  v.  184 
Homotypes,  viii.  184 
Honduras  bark,  ii.  706 
Honev,  iv.  788:  v.  736 

adulteration  of,  iv.  181 

a  form  of  medicine,  v.  786 

of  rose,  iv.  788;  v.  786 
Honthin.  iv.  788 
Hoof-and-mouth  disease,  iv.  788 
Hooklets,  echinococcus,  v.  541 
Hooping-cough,     see     WJiooping- 

eaugh,  viii.  306 
Hopea  micrantha,  iii.  852 

splendida,  iii.  852 
Hopkins'    method    of    estimating 
quantity  of  uric  acid  in  urine, 
viii.  86 

rongeur  forceps,  ii.  407 
Hops,  iv.  735 

difference  between  lupulin  and 
V.  609 
Hordeolum,  iv.  119 
Horehound,  iv.  736 
Horion,  v.  11,  and  see  Influenza 
Horn,  Politzer's  metallic,  iii.  682 
Hornet,  bald-faced,  v.  168 
Horn's  Spring,  iv.  786 
Horns,  cutaneous,  iii.  292 

of  the  eyelids,  iv.  106 

of  the  penis,  vii.  177 
Homy  changes,  iii.  291 

excrescence,  iii.  292 
Horse,  haemolymph  glands  of,  iv. 

468 
Horse-chestnut,  ii.  514 
Horse  flesh  as  food,  v.  727 
Horse-flies,  y.  165 
Horseradish,  iv.  787 


681 


Horseshoe  toarnlquct* 
Hyperostosis. 


GENERAL  INDEX. 


Horseshoe  tourniquet,  i.  289 
Horsley's  instrument  for  fixing  the 
fissure  of  liolando,  ii.  408 
method  of  brain  localization,  ii. 
402 
Hospital  cars,  vi.  836;  vii.  855 
Hospital,  field,  1.  474 
Hospital  ^ang^ene,  iv.  807 
Hospital,  isolation,  iv.  284 
Hospital  phagedena,  iv.  807 
Hospital  ships,  iv.  787 
in  England,  iv.  745 
in  the  United  States,  iv.  787.  745 
medical  officers,  duties  of,  iv.  748 
nurses  on,  iv.  744 
oflficers  of,  iv.  740 
of  the  United  States  army,  iv. 

787 
the  Aid,  iv.  739 
the  Bay  State,  iv.  739 
the  Missouri,  iv.  788 
the  Olivette,  iv.  789 
the  lielief,  iv.  737 
Hospital  tents,  v.  810 
Slunson's,  v.  810      ' 
Hospital  wards,  amount  of  air  re- 
quired in,  ii.  661 
contagious,  ii.  661 
lyin^-in,  ii.  661 
surgical,  ii.  661 
Hot-air  treatment  of  fractures, 

iv.  256 
Hot  Borate  Sprint,  iv.  746 
Hot  Springs,  Bath  County,  Va., 

iv.  746 
Hot  Springs,  Fall  Biver  County, 

S.  D.,  iv.  748 
Hot  Springs,   Garland   County, 

Ark.,  iv.  748 
Hot  Springs,  Madison  County, 

N.  C,  iv.  749 
Hot  Sulphur  Springs,  Col.,  iv.  750 
"Hottentot  apron,"  the,  viii.  163 
Hot  water  to  heat  houses,  iv.  760 
House,  see  Habitations 
House,   sanitary  inspection    of, 

iv.  768 
House  sanitation,  iv.  750 
Howard  Springs,  Lake  County, 

Cal. ,  iv.  770 
Howard     Springs,     Lauderdale 

County,  Ala.,  iv.  770 
Howard's  method  of  artificial  res- 
piration, i.  560 
Howship's  lacunas,  ii.  119 
Hubbard  Springs,  iv.  770 
Hudson  Hot  Springs,  iv.  770 
Huefner's  apparatus  for  estimation 

of  urea,  viii.  34 
Humerus,  dislocations  of,  iii.  517 

fractures  of,  iv.  260 
Humidity   an  element  of  climate, 
iii.  142 
of  health  resorts,  iv.  564 
relation  to  temperature,  iii.  142 
Humulus  lupulus,  iv.  735 
Hungary,  P!iaramcopa*ia  in,  vi.  581 
Hunger,  a  cause  of  headache,  iv. 
549 
in  diabetes  mellitus,  iii.  428 
sensation  of,  vii.  120 
Hunter's  canal,  vii.  788 

depressor,  iv.  464 
Hunter's  Hot  Springs,  iv.  771 
Hunter's  method  of  treatment  for 

aneurism,  i.  328 
Hunter's  Pulaski  Alum  Springs, 
V.  771 


Huntington's  chorea,  v.  101 
Hunya<u  Janos  Spring,  Austria, 

viii.  478 
Huppert's  test  for  acetone  in  the 
urine,  i.  67 

for  bile  pigments,  viii.  50 
Hura,  iv.  17 
Hurthle's  spring  manometer,  iii 

98 
Hutchinson's  spirometer,  vi.  947 

syphilitic  teeth,  vii.  654 
Huts  for  soldiers,  v.  811 
Huxham's  tincture,  iii.  89 
Huxley's  layer  of  hair,  viii.  566 
Hyalin,  iv.  771 
Hyaline  bodies,  iv.  773 

cartilage,  ii.  704 

changes  in  pancreas,  vi.  464 
Hyaline    degeneration,    iii.    895, 
896;  iv.  771 

causes  of,  iv.  778 

locations,  iv.  772 

of  connective  tissue,  iv.  772 

of  lymph  nodes,  v.  660 

of  omentum,  vi.  859 

of  placenta,  vi.  615 

of  veins,  viii.  209 
Hyaline  deposits,  iii.  896 
Hyalitis,  viii.  265 

asteroid,  viii.  266 

punctata,  viii.  266 

suppurative,  viii.  266 
Hyaloid  arterv,  persistent,  viii.  265 
Hyaloid  canal,  viii.  265 

opacity  of  the  walls  of,  viii.  265 
Hyaloid  membrane,  viii.  265 
Hyaloplasm,  ii.  761 
Hyaloserositis,   multiple  progres- 
sive, viii.  504 
Hydatid  c^sts,  ii.  789 

kyphosis  due  to,  v.  378 

of  the  heart,  iv.  582 

of  the  kidney,  v.  844 

of  the  liver,  v.  589 

of  the  pericardium,  vi.  563 
HydnacesB,  iv.  285 
Hydnocarpus  anthelmintica,  ii. 

803 
Hydnum  caput  ursi,  iv.  286 

coralloides,  iv.  286 

erinaceus,  iv.  286 

imbricatum,  iv.  286 

repandum,  iv.  286 
Hydracetin,  iv.  773 
Hydradenoma,  not  identical  with 
colloid  degeneration  of  the  skin, 
iii.  200 
Hydramins,  ptomaYns,  vi.  786 
Hydramnion,  i.  227 :  iv.  773 
Hydramnios,  iv.  773 

diagnosed  from  ovarian  tumor, 
vi.  439 
Hydrangea,  iv.  774 

arboresoens,  iv.  774 
Hydrangin,  iv.  774 
Hydrargyro-iodo-haemol,  v.  230 
Hydrargyrum,  see  Mercury 

cum  cretd,  v.  750 
Hydrarthros,  v.  261 
Hydrarthrosis,  v.  261 
Hydrastin,  iv.  775 
Hydrastine,  iv.  775 
Hydrastinine,  iv.  775 

hydrochlorate,  iv.  775 
Hydrastis,  iv.  774 

canadensis,  iv.  774 

Jezjensis.  iv.  775 
Hydrate,  ferric,  v.  225 


Hydrate,  ferric,  with  magnesia,  v. 

225 
Hydrate  of  iron,  v.  225 

and  magnesia,  v.  225 
of  magnesia,  v.  672 
of  potassium,  vi.  748 
Hydrencephalocele,  ii.  238,  411 
Hydriodic  acid,  iv.  775 

ether,  iv.  14 
Hydroa,  iv.  8,  776 

vacciniforme,  iv.  776 
Hydrobilirubin,  1.  755 
Hydrobromic  acid,  iv.  776 

as  a  hypnotic,  iv.  817 
Hydrobromic  ether,  iv.  13 
Hydrobromide  of  quinine,  iii.  90 
Hydrocele,  vii.  185 
abdominal,  vii.  187 
bilocular,  vU.  187 
complications,  vii.  186 
congenital,  vii.  186,  187 
diagnosis,  vii.  186 
idiopathic,  vii.  185 
infantile,  vii.  187 
inguinal,  vii.  186 
of  the  canal  of  Nuck,  viii.  96 
of  the  spermatic  cord,  vii.  187 
symptomatic,  vii.  186 
symptoms,  vii.  186 
treatment,  vii.  186 
varieties,  vii.  186 
Hydrocephalocele,  ii.  288 

occipital,  ii.  288 
Hydrocephalus,  see  Idiocy,  hydro- 
cephalic 
acute,  ii.  481 
aspiration  in,  i.  581 
chronic,  iv.  777 

congenital  and  acquired,  iv. 

777 
definition  of,  iv.  777 
diagnosis,  iv.  779 
duration,  iv.  779 
etiology,  iv.  777 
internal  and  external,  iv.  777 
morbid  anatomy,  iv  778 
of  adolescents  or  adults,  iv. 

779 
prognosis,  iv.  779 
symptoms,  iv.  778 
theories  concerning,  iv.  777 
treatment,  iv.  779 
congenital,  iv.  777;  vi.  280 
diagnose*!  from  brain  tumor,  il 

449 
external,  iv.  777 
internal,  iv.  777 
neonatorum,  vi.  280 
Hydrochinon,  iv.  788 
Hydrochloric  acid,  iv.  780 

action  of,  on  the  tissues,  i.  71 
as  a  caustic,  ii.  757 
as  a  germicide,  iv.  888 
as  a  vesicant,  iii.  804 
burns  from,  ii.  520 
in  the  stomach,  function  of.  iii 
472 
origin  of,  vii.  96 
in  the  urine,  viii.  52 
post-mortem  appearances  in  poi- 
soning by,  i.  661 
toxicology  of,  i.  71 
Hydrochloric  ether,  iv.  18 
Hydrochloride  of  quinine,  iii.  90 
Hydrocyanic  acid,  iv.  780 
action  of,  on  heart,  v.  28 
analysis,  in  poisoning  by,  iv.  788 
detection  of,  postmortem,  iv.  788 
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Hydrocyanic    acid,    experiments 
with,  iv.  781 

inhalation  of.  symptoms  follow- 
ing.  iv.  782 

lethal  dose,  iv.  788 

medico- legal  questions  in  poison- 
ing by,  iv.  785 

physiological  effects  of,  iv.  781 

poisonous  effects  of,  iv.  781 

post-mortem  appearances  in  poi- 
soning by,  i.  662;  iv.  788 

statistics  of  poison jng  by,  iv.  781 

symptoms  of  poisoning  by,  iv, 
782 

tests  for.  iv.  784 

therapeutics  of,  iv.  780 

toxicology,  iv.  781 

treatment  of  poisoning  by,  iv. 
788 
Hydrocyanic  ether,  iv.  786 
Hydrofiuoric  acid,  iv.  786 

in  tlie  urine,  viii.  58 
Hydro^n  as  a  germicide,  iv.  888 

in  diaj^uosis  of  penetrating  ab- 
dommal  wounds,  v.  190 
Hydrogen  dioxide,  iv.  786 

as  a  genuicide,  iv.  883 

in  facial  infection,  i.  460 
Hydrogen  peroxide,  iv.  786 
Hydrogen,  sidphuretted,  as  ger- 
micide, iv.  886 
Hydromeningocele,  ii.  288 
Hydronephrosis,  i.  88;  v.  857 
Hydropericardium,  iv.  787 

anatomic  alterations,  iv.  787 

etiology,  iv.  787 

physical  si^ns,  iv.  787 

prognosis,  iv.  788 

symptoms,  iv.  787 

treatment,  iv.  788 
Hydrc^eritoneum,  i.  568 
Hydrophobia,    vi.    880;    and    see 
liabies 

dyspnoea  in,  iii.  580 
Hydrophone,  vii.  459,  460 
Hydrophthaimus,  iv.  864 
Hydropic  degeneration,  iii.  894 

of  muscle,  vi.  28 
Hydropneumothorax,  vi.  667 

physical  signs  of.  vi.  668 
Hyiuops,  vi.  884 ;  and  see  (Edema 

adiposus.  iii.  79 

ascites,  i.  563 

chylosus,  iii.  79 

of  the  antrum  of  Highmore,  v. 
248 

of  the  icnee,  v.  278 
treatment,  v.  288 

of  the  omentum,  vi.  359 

of  the  ventricles  of  the  brain,  iv. 
777 
Hydropsia  spuria,  vi.  887 
Hydroquinone,  Iv.  788 

effect  of,  on  bodily  temperature, 
ii.  571 

in  the  urine,  viii.  44 
HydrorrhoBa,  vi.  114 
Hydrosalpinx,  pathology  of.  iv. 

135 
Hydrostatic  test,  i.  673 
Hydrotherapy,  iv.  788 

in  chronic  diseases,  iv.  792 

in  insanity,  v.  78 
HydrothionsBmia,  an  auto-intoxi- 
cation, i.  645 
Hydrous  wool  &t,  v.  405 
Hydroxide  of  iron,  v.  225 

of  magnesium,  v.  672 


Hydroxide  of  potassium,  vi.  748 

of  sodium,  vii.  256 
Hydroxylamine,  iv.  792 

hydrochloride,  iv.  792 
Hydrozone.  iv.  787 
Hyeres  ana  Costebelle,  iv.  798 
Hygiene,  military,  iv.  792 

alcohol,  iv.  805 

antiscorbutics,  iv.  803 

barracks,  iv.  807 

bathing,  iv.  816 

beverages,  iv.  804 

camps,  iv.  809 

clothing,  iv.  792 

food,  iv.  798 

foot  covering,  iv.  795 

general  considerations,  iv.  817 

guard  duty.  iv.  815 

gymnastics,  iv.  816 

habitations,  iv.  708 

head  covering,  iv.  794 

marching,  iv.  814 

rations,  iv.  799 

setting-up,  iv.  815 

tents  and  camps,  iv.  809 

underclothing,  iv.  795 

uniform,  iv.  793 

water,  iv.  804 

weight    of    equipments,  arms, 
etc.,  iv.  797 
Hygiene,  naval,  vi.  154 

climatic  conditions,  vi.  178 

clothing,  vi.  180 

environment,  vi.  178 

examination  of  recruits,  vi.  180, 
187 

food,  vi.  171.  179 

introductory,  vi.  154 

rations,  vi.  171 

subjective  conditions,  vi.  179 

the  sick,  vi.  187 

ventilation,  vi.  155 

water,  vi.  167 
Hygiene  of  acclimatization,  1.  54 

of  infancy,  iv.  859 

of  insanity,  v.  78 

of  occupation,  vi.  316 
Hygienic  treatment  of   infantile 

aiarrhoea,  iii.  446 
Hygroma,  iv.  794 

congenitum  colli,  iv.  794 
Hygrophilia,  iv.  794 

spinosa,  iv.  794 
Hymen,  vi.  568;  vii.  166 

cysts  of,  ill.  351 
Hymenolepis^  ii.  791 

diminuta,  li.  791 

murina,  ii.  791 

nana,  ii.  791 
Hymenomycetes,  iv.  282 
Hymenoptera,  poisonous,  v.  167 
Hyofascialis  muscle,  vi.  45 
Hyoglossus  muscle,  anomalies  of, 

vi.  47 
Hyoid  bone,  vi.  198 

dislocations  of,  iii.  518 ;  iv.  794 

f i-actures  of,  iv.  794 
Hyoscine,  iv.  795 

hydrobromate,  iv.  795 
as  a  hypnotic,  iv.  818 

hypodermaric  use  of,  iv.  820 

toxic  action  of,  iv.  795 
Hyoscyamina,  iv.  795 
Hyoscy amine,  iv.  795 

as  a  hypnotic,  iv.  818 

effect  of,  on  body  temperature, 
ii.  571 

hydrobromate,  iv.  795 


Hyoscyamine,    hypodermatic   use 
of,  iv.  820 

sulphate,  iv.  795 
Hyoscyamus,  iv.  637 ;  and  see  IJen- 
biine 

album,  iv.  688 

as  a  hypnotic,  iv.  818 

niger,  iv.  637 

poisonous,  i.  610 
Hyperacousis,  iii.  608 
Hyx)er8Bniia,  v.  551 

active,  v.  551 

as  precursor  of  cystitis,  i.  798 

cerebral,  ii.  868 

headache  in,  iv.  549 

mechanical,  v.  551 

of  chorion,  iii.  53 

of  choroid,  iii.  64 

of  conjunctiva,  iii.  240 

of  liver,  v.  551 

of  hmgs,  V.  591 

of  oesophagus,  vi.  888 

of  omentum,  vi.  858 

of  placenta,  iii.  58 

of  retina,  vi.  953 

of  striated  muscle,  vi.  26 

passive,  v.  551 

pathology  of,  iii.  120 
Hyperedsthesia,  vii.  117 

in  hysteria,  iv.  881 

in  insanity,  v.  51 

ocular,  i.  582 

of  larynx,  v.  427 

of  mamma,  ii.  473 

of  nipple,  ii.  473 

of  pharynx,  vi.  605 
Hyperchlorhydria,  vii.  500 
Hyperemesis   of  pregnancy,  iv. 

8& 
Hyperidrosis,  ii.  486;  iv.  796 
Hyperisotonic  solutions,  viii.  417 
Hyperkeratosis,  iii.  291 ;  v.  307 

eccentrica,  vi.  735 

figurata  centrifuga  atrophicans, 
vi.  785 

of  the  extremities,  v.  805 

subungualis,  vi.  94 
Hyperkinesis,  vaneties  of,  m.  S^S 

of  stomach,  vii.  502 
Hyperleucocytosis,  v.  491 
Hypermetropia,  i.  56,  582 ;  i v.  796 ; 
vi.  77 

absoluta,  iv.  797,  800 

acquisita,  iv.  800 

and  emmetropia,  diiTerence  be- 
tween, iv.  796 

aphakia,  iv.  803 

diagnosis  of,  iv.  801 

facultativa,  iv.  799 

fundus  of  eye  in,  vi.  873 

latens,  iv.  798 

manifest,  iv.  798 

measurement  of,  iv.  801 

objective    measurement   of,   iv. 
801 

relativa,  iv.  799 

subjective  measurement  of,  iv. 
801 

treatment  of,  iv.  802 
Hypernephroma,  iv.  805 
Hyperopia,  see  Hypermetropia 
Hyperosmia,  vi.  131 
Hyperostosis,  vi.  425,  569 

circumscribed,  vi.  569 

in  syphilis,  ii.  128 

of  the  external  auditory  canal, 
iii.  620 

of  the  mastoid  process,  iii.  682 


683 


Hyperostosis. 
Infancy. 


GENERAL  INDEX. 


Hyi>ero8to8i8  of  the  skull,  vi.  274 

of  the  upper  jaw,  v.  250 
Hjrperphalan^ism,  iv.  494 
Hyperplasia,  iv.  809;  and  see  Hy- 
pertrophy 

compensatory,  iv.  810 

general  considerations,  iv.  810 

lymphadenoid,   in    status    lym- 
phaticus,  vii.  447 

of  the  bronchial  glands,  v.  729 

of  the  lymph  nodes,  v.  662 

of  the  omentum,  vi.  360 

of  the  spleen,  vii.  426 
Hyperpnoea,  vi.  951 
Hyperpyrexia,  iv.  620 
Hyperthyroidism,  viii.  417 
Hypertonic  solutions,  viii.  417 
Hypertrichosis,  iv.  807;  vii.  717 
Hypertrophic    cirrhosis   of   the 

liver,  V.  545 
Hypertrophic  elongation  of  cer- 
vix uteri,  viii.  65 
Hypertrophic  rhinitis,  vi.  119 
Hypertrophy,  iv.  809 

acquired,  iv.  809 

causes  of,  iv.  809 

compensatory,  iv.  809 

intrinsic,  iv.  809 

laborers',  iv.  810 

numerical,  iv.  809 

of  Luschka's  tonsil,  iii.  618 

of  non-striated  muscle,  vi.  39 

of  striated  muscle,  vi.  27 

of  the  adrenals,  vii.  567 

of  the  arteries,  ii.  96 

of  the  bladder,  i.  768 

of  the  cervix  uteri,  viii.  66 

of  the  clitoris,  viii.  162 

of  the  fingers,  iv.  498 

of  the  hand,  iv.  498 

of  the  heart,  ii.  822;  iv.  591 

of  the  labia  minora,  viii.  162 

of  the  lachrymal  glands,  v.  394 ; 
vi.  406 

of  the  lar^'ux,  v.  419 

of  the  mamma,  it  472 

of  the  nails,  vi.  93 

of  the  (ps<)j)hasius,  vi.  343 

of  the  ovary,  vi.  483 

of  the   parathyroid   glands,   vi. 
507 

of  the  pituitary  gland,  vi.  640 

of  the  placontti,  vi.  651 

of  the  prepuce,  i.  722 

of  the  prostate,  vi.  762 

of  the  veins,  viii.  209 

of  the  vulva,  viii.  162 

quantitative,  iv.  809 

true,  iv.  809 
Hyperuresis,  iv.  731 
Hypholoma,  iv.  285 

sublateritium,  iv.  285 
Hyphomycetes,  i.  720 
Hypnol,  iv.  811 
Hypnone,  iv.  811 
Hypnosis,  iv.  811 
Hypnotic  states,  iii.  261 
Hypnotics,  iv.  818 

indiciitions  for,  iv.  813 

in  insanity,  v.  72 

mode  of  action,  iv.  813 
Hypnotism,  i.  648;  iv  811 

history  of,  iv.  811 
Hypoblast,  iv.  337 
Hypochlorites  of  lime  and  soda, 

germicidal  action  of,  iv.  333 
Hypochondriasis,  v.  130;  and  see 
Insanity,  hyjwcfiondnacal 


Hypoderma  bo  vis,  v.  152 

lineata,  v.  152 
Hjrpodermatic    medication,    iv. 
818;  V.  735 
advantages  of,  iv.  821 
disadvantages  of,  v.  785 
Hypodermatic  s^ing^,  iv.  819 
Hypodermoclysis,  iv.  822 
indications  for,  iv.  822 
in  shock,  vii.  202 
quantity  of  fluid  to  be  used,  iv. 

822 
technique,  iv.  823 
Hypogastric  lymphatic  glands, 

V.  640 
Hypogastric  plexus,  v.  640;  vii. 

578 
Hypoglossal  nerve,   iii.   818;   iv. 
823 
paralysis  of  muscles  supplied  by, 

iv.  '823 
pathology,  iv.  823 
physiology,  iv.  823 
Hypoisotonic  solutions,  viii.  417 
Hypoleucocytosis,  v.  491,  493;  and 

see  Ijeticof>eni(i 
Hypomania,  v.  123 
Hypophalan^ism,  iv.  492 
Hypophosphites,  iv.  824 

of  iron.  v.  227 
Hypophysin,  vi.  413 
Hypophysis  =  pituitary  body,  ii. 

165 
Hypophysis  cerebri,  vi.  639 
Hypoplasia,  i.  140,  606 

of  heart  and  vascular  system,  i. 

140 
of  uterus,  viii.  77 
vascular,  ii.  95 
Hjrpopyon,  iii.  287 
Hypopyon  keratitis  as  a  cause  of 

blindness,  ii.  10 
Hyposecretion  of  gastric  juice, 

vii.  503 
Hypospadias,  vii.  174,  709 

in  the  female,  viii.  161 
Hypostasis,  ante-mortem,  cause  of, 
iii.  121 
external,  ii.  536 

evidence  of  death,  ii.  536 
post-mortem,  ii.  536:  iii.  121 
Hyposulphites,  vii.  557 
Hypotonic  solutions,  viii.  417 
Hypotrichosis,  vii.  717 
Hyssop,  V.  379 

hedge,  vii.  78 
Hyssopus  o£ELcinalis,  v.  379 
Hysterectomy,  iv.  825 

abdominal,  for  cancer  of  cervix 

uteri,  viii.  92 
after-treatment,  iv.  830 
ccelio-,  iv.  825 
combined,  iv.  830 
complications,  iv.  830 
history  of.  iv.  825 
indications  for.  iv.  825 
kolpo-,  iv.  828 
kolpo-ca'lio-.  iv.  830 
vaginal,    for  cancer    of    cervix 
uteri,  viii.  90 
Hysteria,  iii.  261 :  iv.  831 ;  and  see 
Jusitnity,  hyHttncal 
acoustic,  hearing  in.  iii.  603 
anajsthesia  in.  i.  283;  iv.  882 
circulatory  disturbances  in,  iv. 

833 
clinical  history  of,  iv.  831 
convulsions  in,  iv.  882 


Hysteria,  definition,  iv.  881 

diagnosis  of,  iv.  884 

dyspnoea  in,  iii.  580 

effect  of  **  damages  "  in.  vi.  339 

electrical  treatment  of,  ii.  6S8 

etiology,  iv.  881 

excretoiy  disturbances  in,  iv.  88S 

baud  in,  iv.  582 

headache  in,  iv.  548 

h3^penesthesia  iu,  iv.  831 

major,  iv.  881 

mental  condition  in,  iv.  883 

minor,  iv.  881 

motor  disturbances  in,  iv.  882 

paralysis  in,  iv.  882 

prognosis,  iv.  884 

secretory  disturbances  in.  iv.  888 

sensory  disturbances  in,  i v.  831 

traumatic,  vi.  240 

treatment,  iv.  834 
Hysterical  lesions  of  upper  ex- 
tremity, i.  472 
Hysterical  spine,  vii.  889 
Hysterionica,  iv.  415 

Baylahuen,  iv.  415 
Hystero-catalepsy,  ii.  717 
Hystero-epilepsy,  iv.  888 

Ibit,  iv.  885 
Ice,  see  Cold 

for  soldiers'  use,  v.  805 

purer  than  the  water  from  which 
it  is  formed,  viii.  277 
Ice  applications,  iii.  194 
Ice  bag,  iv.  790 
Ice  calorimeter,  ii.  561 
Ice  cream,  ])oisouing  by.  iv.  189 
Iceland  moss,  vi.  1 
Icene,  vi.  755 
Ichor,  i.  45 
Ichthalbin,  iv.  885 
Ichthargan,  iv.  ^5 
Ichthoform,  iv.  885 
Ichthyocolla,  v.  284 
Ichthyol,  i  v.  835 

albuminate,  iv.  885 

silver,  iv.  885 
Ichthyomethia  piscipula,  iii.  550 
Ichtyosis,  iii.  291 ;  iv.  886 

anerine  des  scrofuleux,  v.  807; 
and  see  Keratosis  pilaris 

diagnosed  from  seborrhoea,  viL 
89 

diagnosis  of,  iv.  888 

foetalis,  iv.  840 

follicularis.  v.  806;  and  see  Ktra- 
t/m's  follicularis 

hy.strix,  iv.  887 

pal  maris,  v.  804;  and  see  Kera- 
todenmi  palmare 

plantaris,  v.  804 ;  and  see  Ktra- 
todernia  jAantare 

sebacea.  vii   87 
Ichthyotoxismus,  iv.  188 
Icterus,  V.  244;  and  sec  Jaufidice 

after  hemorrhages,  v.  247 

akathectic,  vi.  488 

catarrlialis,  iv.  289 

diffusion,  vi.  488 

drowsiness  in,  iii.  560 

ex  emotione.  v.  247 

gastro-duodenalis,  iv.  289 

gravis,  v.  586 

inanition,  v.  247 

neonatorum,  iv.  856;  v.  246;  H 
280 

psychicus,  v.  247 

simplex,  '^.  289 
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Icterus,  spasticus,  v.  247 

syphiliticus,  v.  247 
Idaho,     requirement    for   medical 

practice  in,  iv.  48 
Idjaho  Hot  SpxingSi  iv.  840 
Idan-Ha  Springr,  iv.  841 
Ideas,  compulsive,  v.  181;  and  see 
Inanity,  ecmpuUirc 
fixed  and  insistent,  in  insanity, 

V  48 
flight  of,  V.  121 
imperative,  v.  181 
paraplegia  dependent  upon,  vi. 
499 
Identification  of  charred  bodies, 

i.  674 
Idiocy,  v.  145 

amaurotic  family,  v.  160;  vi.  958 
diagnosis,  v.  148 
dipTegic,  V.  149 
epileptic,  v.  149 
etiology,  v,  146 
hemiplegic,  v.  149 
hydrocephalic,  v.  148 
microcephalic,  v.  148 
Mongolian,  diagnosed  from  cre- 
tinism, iv.  895 
paralytic,  v.  149 
pathology,  v.  146 
prognosis,  v,  151 
resulting  from  consanguinity  of 

the  parents,  iii.  257 
sensorial,  v.  150 
symptoms,  v,  147 
traumatic,  v.  150 
treatment,  v.  151 
Idiopathic  catalepsy,  ii.  716 
Idioplasm,  iv.  647 
Idiosyncrasy,  iv.  841 

dosage  modified  by,  iii.  551 
in  regard  to  drugs,  iv.  842 
Idiotisme,  v.  101 ;  and  see  Dementia 

praeox 
Ig^asuric  acid,  vi.  808 
Igazol,  iv.  842 
Iffnatia,  iv.  848 
Ileo-colitis,  acute,  in  children,  iii. 

444 
Ileothoracopagiuiy  vii.  863 
Ileum,  V.  185 
Ilex  paraguensis,  v.  718 

verticillata,  i.  170 
niac  artery,  circumflex,  anomalies 
of,  i.  584 
common,  anomalies  of.  i.  528 

compression  of,  i.  587 
external,  anomalies  of,  i.  534 

compression  of,  i.  537 
internal,  anomalies  of,  i.  535 
Iliac     lymphatic     glands    and 

plexus,  V.  640 
niac  re^ons,  i.  11 
Iliac  veins,  anomalies  of,  viii.  206 
niacus  minor  muscle,  vi.  56 
Iliacus  muscle,  anomalies  of,  vi. 
56 
superficial,  vi.  56 
IlicinecD,  i.  428 
Ilio-capsularis  muscle,  vi.  56 
nio-inguinal  nerve,  vii.  736 
nio-lumbar  neuralgia,  vi.  247 
Ilio-tihial  hand  of  the  fascia  lata, 

vii.  737 
Cium,  vi.  537 

development  of,  vi.  548 
dislocation  of  femur  on  dorsum 
of.  iii.  524 
Illegitimacy,  viiL  248 


ni-humor,  transitory,  in  epileptic 

insanity,  v.  99 
lUicium',  i.  358 

anisatum,  i.  358 

religiosum,  i.  858 

verum,  i.  358 
Illinois,  history  of  yellow  fever  in, 
viii.  588 

requirement  for  medical  practice 
in,  iv.  48 
**  Illinois,"  ventilation  of  the,  vi. 

164 
Illuminating  agents,  characteris- 
tics of  chief,  iv.  761 
Illuminating  gas,  ii.  663 

action  of,  on  economy,  ii.  664 

effect  of,  on  foetus,  vi.  279 

poisoning  by,  ii.  663 
Illusions,  V.  46 

as  symptom  of  insanity,  v.  46 
Images,  formation  of,  in  the  eye, 

iv.  85 
Imbecility^  v.  145 

diagnosis,  v.  148 

etiology,  v.  146 

moral,  v.  136 

pathology,  v.  146 

prognosis,  v.  151 

symptoms,  v.  147 

treatment,  v.  151 
Immobilization  of  limb  by  plaster- 

of-Paris,  iii.  558 
Immunity,  iv.  843,  872 

acquired,  iv.  848 

and  heredity,  iv.  664 

inherited,  iv.  846 

natural,  iv.  846 

relation  of  phagocytosis  to,  vi. 
579 

specific,  iv.  845 

theories  of,  iv.  845 

variation  in,  iv.  843 
Immunization,  viii.  471 

methods  of,  viii.  402 
Impacted  cerumen,  iii.  614 
Impacted  fractures,  iv.  248 
Impaction,  faecal,  iii.  204 
Imperforation,    i.    603;    and    see 

Atresia 
Imperial  draught,  vi.  745 

drink,  how  to  make,  iii.  456 
Impetigo,  iv.  846 

contagiosa  of  the  auricle,  iii.  606 

diagnosed  from  eczema,  iii.  715 
from  smallpox,  vii.  250 
Implantation  cone,  vi.  235 
Implantation  metastasis,  v.  778 
Implantation  of  ureters,  viii.  14 
Impotence,  1.  420;  vii.  192 

irritable,  i.  420 

nervous,  i.  420;  vii.  192 

organic,  i.  420:  vii.  192 

paralytic,  i.  420 

psychical,  i.  420 

symptomatic,  vii.  192 
Impregnation,  iv.  847 

after  the  menopause,  ii.  800 
Impulses,  morbid,  v.  188 
Impulsions,  v.  48 

in  insanity,  v.  48 
Inactive  alpha- amido-isobutyl- 

acetic  acid,  pt/>maTn,  vi.  788 
In-and-in  breeding  of  animals, 

ill.  258 
Inanition  in  insanity,  v.  71 
Incapacity,  civil,  iii.  127 
Incisor  teeth,  vii.  646 
Inclusion  cysts,  iii.  349 


Incomjpatibility,  medicinal,  iv.  853 
Incontmence  of    urine,   viii.   486; 
and  see  Enuresis 

pyloric,  vii.  503 

seminal,  vii.  192 
Incubator   infants,  statistics   of, 

vi.  752 
Incubators,  vi.  749;  viii.  883 
Incudo-tympanic  joint,  iii.  586 
Incus,  i.  617;  iii.  585 

removal  of  the,  iii.  672 
Index,  In  study  of  variations,  viii. 
184 

cranial,  vii.  230 

occipital,  ii.  275 

parietal,  ii.  275 

pelvic,  vi.  541 

sacral,  vi.  586 
India,  Pharmacopcpia  in,  vl.  582 
India-rubber,  vi.  1002 
Indian  apple,  see  Podophyllum 
Indian  cannabis,  ii.  647 
Indian  com,  toxic  effect   of,  see 

Pifllegra 
Indian  hemp,  ii.  647 
Indian  physic,  v.  212 
Indian  Kineral  Springs,  iv.  854 
Indian  poke,  iv.  625 
Indian  Springs,  Butts  County, 

Oa.,  iv.  854 
Indian  Springs,  Martin  County, 

Ind.,  iv.  855 
Indian  Territory,  requirements  for 

medical  practice  in,  iv.  48 
Indiana,  food  and  drug  adulteration 
in,  iv.  174 

requirement  for  medical  practice 
in,  iv.  48 
Indiana    Mineral   Springs    and 

Mud  Baths,  iv.  855 
Indianapolis,  Indiana,  iv.  855 
Indican  in  urine,  v.  774;  viii.  44 

tests  for,  viii.  45 
Indigestion,  vii.  492 

causes,  vii.  492 

diarrhoea  from,  iii.  439 

dysentery  from,  iii.  568 

headache  from,  iv.  547 

nervous,  treatment  of,  vi.  258 

symptoms,  vii.  493 

treatment,  vii.  497 
Indigo  concretions,  iii.  285 

wild,  iv.  855 
Indirect  necrosis,  vi.  201 
Individual,  tlie,  in  heredity,  iv.  660 
Indole,  ptomain,  vi.  789 

germicidal  action  of,  iv.  333 
Indoxyl  in  urine,  viii.  44;  and  see 
Indican 

potassium  sulphate,  see  Indican 
Indusium,  ii.  184 
Industrial  poisoning  by  arsenic, 

viii.  348 
Inee,  vii.  541 
Infancy,  iv.  855 

anatomical     and    physiological 
characteristics  of,  iv.  856 

circulation  in,  iv.  857 

definition  of,  iv.  855 

dentition  in^  iv.  855 

development  of  senses  and  men- 
tal faculties,  iv.  858 

digestive  tract  in,  iv.  857 

faeces  in,  iv.  858 

feeding  in,  iv.  859 

growth  in,  iv.  858 

hemiplegia  in,  iv.  688 
I         hygiene  in,  iv.  859 
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Infancy,  mortality  in,  iv.  859 

pulse  in,  iv.  857 

respiration  in,  iv.  857 
Infant  foods,  preparation  of,  iii.  446 
Infant  foods,  patented,  iv.  866 

amounts  to  be  given,  iv.  867 

analysis  of,  iv.  867 
Infant  fiygiene,  iv.  859 
Infant  mortality,  iv.  859;  viii.  251 

t"irect  of  female  work  on,  vi.  821 
of  high  birth  rate  on,  viii.  251 
of  intemperance  and  poverty 
on,  viii.  251 
Infanticide,  i.  672;  viii.  512 
Infantile  bronchitis,  vi.  684 

colic,  iii.  198 

diarrhcca.  iii.  443 

eczema,  iii.  720 

paralysis,  iv.  638;   see  also  Pa- 
ralysis, infantile  spinal 

scorbutus,  vii.  81 
diagnosis,  vii.  82 
etiology,  vii.  81 
pathology,  vii.  82 
treatment,  vii.  82 
Infantilism,  diagnosed  from  cretin- 
ism, iv.  395 
Infants,  see  New-born 

artiticial  feeding  of,  iv.  861 

bronchopneumonia  in,  vi.  684 

composition  of  ftcces  of,  iv.  858 

examination  of,  iv.  860 

fracture  of  femur  in,  iv.  266 

growth  of,  iv.  418 

incubator,  statistics  of,  vi.  752 

inherited  syphilis  affecting  the 
ear,  iii.  684 

pneumonia  in,  vi.  682 

premature,  vi.  747 

pseudoleukaimia  of,  vi.  772 

purulent  conjunctivitis    in,   iii. 
242 

selection  of  a  wet-nurse  for,  viii. 
304 

significance  of  crying  in,  iii.  334 

treatment  of  colic  in,  iii.  198 
Infarction,  iv.  868 

anjtmic,  iv.  868 

bilirubin,  iv.  868 

calcium,  iv.  868 

carcinomatous  lymphatic,  ii.  683 

chalk,  iv.  868 

hacmatoidin,  iv.  868 

hemorrhagic,    iii.    122;    iv.   868; 
viii.  214 

melanin,  iv.  868 

of  the  chorionic  villi,  iii.  53 

of  the  heart,  iv.  579 

of  the  lung,  v.  591 

of  the  omentum,  vi.  358 

of  the  placenta,  iii.  54 

of  the  spleen,  vii.  427 

uric  acid,  iv.  868 

in  the  new-born,  vi.  281 
Infection,  iv.  869 

action  of,  on  body,  iv.  871 

and  heredity,  iv.  663,  664 

bacterial  excitant,  iv.  870 

communicability  of,  iv.  871 

host,  iv.  870 

idiosyncrasy  in,  iv.  842 

immunity  from,  iv.  872 

inheritance  of,  iv.  660 

in  the  new -bom,  vi.  277 

leucocytosis  in,  v.  492 

portals  of  entry,  iv.  871 

protozoic,  iii.  416 

puerperal,  vi.  793 


Infection  to  avoid,  v.  879 
Infectious  diseases,  acute,  diet  in, 
iii.  461 
relation    between    delirium 
and,  iii.  399 
communicability  of,  iv.  871 
due  to  occupation,  vi.  820 
headache  in,  iv.  548 
in  military  service,  ii.  572 
joint  complications  in,  v.  265 
notification  of,  vi.  296 
Inferior  constrictor  of  pharynx 

muscle,  anomalies  of,  vi.  47 
Inferior    hypogastric    plexus,    vii. 
578 
mesenteric  plexu.«?.  vii.  578 
Inferior      longitudinal      sinus, 

anomalies  of,  viii.  204 
Inferior  oblique  accessory  mus- 
cle, vi.  43 
Inferior  petrosal  sinus,  anomalies 

of,  viii.  204 
Infiltrations,  iii.  394 ;  iv.  872 
calcareous,  vi.  575 

in  blood-vessels,  ii.  96 
in  capillaries,  ii.  93 
fatty,  V.  517 

of  liver,  v.  550 
fluid,  iv.  872 
inflammatory,  iv.  872 
leuktcmic,  iv.  872 
of  the  cornea,  iii.  288 
parasitic,  iv.  873 
petrifying,  vi.  575 
syphilitic,  iv.  878 
tissue,  iv.  872 
tubercular,  iv.  872 
tumor,  iv.  872 
Inflammation,  v.  1 
acute,  V.  10 
amputation  for,  i.  327 
bacteria  in,  v.  6 
blood  changes  in,  v.  2 
causes,  v.  1 
chemotaxis  in,  v.  8 
chronic,  v.  11 
diapedesis  in,  iii.  432 
exudation  in,  v.  5 
fibrinous,  v.  6 
hemorrhagic,  v.  6 
leucocytosis  in,  v.  492 
new  formation  of  blootl- vessels 

in,  V.  9 
of  Cow  per 's  glands,  iii.  306 
of  the  arteries,  ii.  96 
of  the  bone,  vi.  418 
of  the  bronchial  glands,  v.  587 
of  the  bursjc,  v.  266 
of  the  chorion,  iii.  58 
of  the  cornea,  iii.  284 
of  the  decidua,  iii.  389 
of  the  diaphragm,  iii.  435 
of  the  lachrymal  gland,  v.  394 
of  the  lympli  nodes,  v.  660 
of  the  mamma,  ii.  474 
of  the  mediastinum,  v.  732 
of  the  mouth,  viii.  487;  and  see 

SUmia  litis 
of  the  mucous  membranes,  vi.  3 
of  the  muscles,  vi.  30.  39 
of  the  nasal  mucous  membranes, 

vi.  109;  and  see  Rhitiitis 
of  the  oesophagus,   vi.  339,  and 

see  (Esophar/itis 
of  the  omentum,  vi.  359,  361 
of  the  ovary,  see  Oophoritis 
of  the  pericardium,  see  Pericar- 
ditis 


Inflammation  of  the  periosteum, 
vi.  419 

of  the  peritoneum,  see  PeriUmitu 

of  the  pituitary  ^land.  vi.  640 

of  the  placenta,  iii.  58 

of  the  salivary  glands,  vii  18 

of  the  soft  palate,  viii.  107 

of  the  stomach,  see  Oastritis 

of  the  thymus  gland,  v.  729 

of  the  umbilicus,  viii.  6 

of  the  upper  jaw,  v.  247 

of  the  ureter,  viii.  11, 14;  and  see 
Ureteritis 

of  the  urethra,  viii,  17;  and  see 
Urethritis 

of  the  uvula,  viii.  107;  and  sec 
Urulitis 

of  the  vagina,  viii.  163 ;  and  see 
Vaginitis 

of  the  veins,  viii.  210;  and  see 
Phlebitis 

of  the  vitreous,  viii.  265;  and  see 
Hyalitis 

reparative  changes  in,  v.  8 

serous,  v.  6 

suppurative,  v.  6 

symptoms,  v.  1 

tissue  changes  in,  v.  2,  7 

uveal,  vii.  691 ;  and  see  Uteitii 
Inflammatory  conditions  as  cause 
of  extra  uterine  pregnancy,  iv. 
55 

of  hand  and  fingers,  iv.  502 
Inflammatory  inmtration,  iv.  878 
Inflation  cannula,  iv.  704 
Inflation  of  intestines,  in  obstruc- 
tion, V.  175 

of  middle  ear,  iii.  668 
Influenza  v.  11 

among  troops,  ii.  581 

bacillus  of,  i.  697;  v.  18 

bacteriology  of,  i.  698 ;  v.  18 

complications  and  sequels,  v.  15 

diagnosis,  v.  16 

etiology,  v.  13 

in  the  new-born,  vi.  278 

morbid  anatomy,  v.  14 

of  the  pharynx,  vi.  592 

parotitis  following,  vi.  512 

prevention  of,  v.  17 

prognosis,  v.  16 

sputum  in,  vii.  433 

symptoms,  v.  14 

treatment,  v.  17 

vaccination  against,  v.  17 
Infraction,  iv.  248 
Infraspinatus   muscle,   anomalies 

of,  vi.  51 
Infundibulum  of  lung^,  v.  580 
Infusions,  v.  736 

compound,  of  gentian,  iv.  828 
of  senna,  vii.  117 

of  basil,  i.  736 

of  broom,  ii.  498 

of  cinchona  calasaya,  iii.  89 

of  digitalis,  iii.  478 

of  elecampane,  iii.  743 

of  erigeron,  iv.  158 

of  evening  primrose,  vi.  755 

of  fleabane,  iv.  158 

of  horehound,  iv.  736 

of  jequirity,  v.  260 

of  juniper  berries,  v,  299 

of  koosso,  V.  377 

of  pennyroyal,  vi.  550 

of  persimmon,  vi.  574 

of  prunus  virginiana,  ii .  804 

of  ustilago,  viii,  64 
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InAisiozui  of  wild  cherry,  ii.  804 
Ingala'    operation    for    deviated 

iiusal  septum,  vi  126 
Ing^rown  toe-xiail,  y.  18:  vi.  98 
Zngruinal  canal,  iv.  824.  670 
Ing^iiinal  hernia,  iv.  669 

mechanical  treatment  of,  iv.  688 

radical  cure  of,  iv.  672 
Inguinal  lymphatic  glands,   v. 
684 

extirpation  of,  vii.  178 
Ing:iiinal  region,  anatomy  of ,  i  6 
Inguino-femoral  region,  anatomy 

of,  i.  8 
Inhalation  of  noxious  ^ases  as  a 
cause  of  asphyxia,  i.  576 

vocal  bands  in.  i.  451 
Inhalations,  v.  788 
Inhalers  for  administering  aneas- 

thetics,  iii.  18 
Inheritance,  see  Heredity,  Correla- 
tion 

chemico' physical  theory  of,  iv. 
662 

direct,  iv.  639 

exclusive,  iv.  648 

particulate,  iv.  648 

imiparental,  iv.  648 

Weissmann's  theory  of,  iv.  661 
Inhibition,  v.  19 

cardiac,  v.  20 

comparative,  v.  19 

disturbance  of,  in  insanity,  v.  55 

historical,  v.  19 

of  movements  of  intestines,  v. 
24 

of  pain.  V.  25 

of  reflex,  v  24 

of  secretions,  v.  24 

of  stomach,  v.  24 

referred  to  cerebral  cortex,  v.  25 

vaso-motor,  v.  24 
Iniencephalus,  vii.  698 
Inion,  vii.  229,  238 
][i\jecting  canntUae,  iv.  726 
Ix\)ecting,  methods  of,  in  histo- 
logical technique,  iv.  728 
Ix\jections,  hypodermatic,  iv.  818 

intravenous,  v.  193 

rectal,  v.  784 ;  and  see  Enemata 
Injuries,  a  cause  of  inflammation, 

V.  1 

amputation  for,  i.  285 

of  the  eye,  a  cause  of  blindness, 
ii.  11 

of  the  larynx,  v.  414 

of  the  muscles,  vi.  88 

of  the  nails,  vi.  98 

of  the  prostate,  vl.  757 

of  the  ureters,  viii.  18 

of  the  urethra,  viii.  15 

relation  of,  to  nervous  diseases, 
vi.  238 

requiring  amputation,  i.  285 
Ink  containing  arsenic,  poisoning  by, 

viii.  848 
In-knee,  see  Knock-knee,  v.  872 
Innervation,  v.  25 
Innominate  artery,  anomalies  of, 

i.  526 
Innominate  hone,  vi.  536 

development  of,  vi.  543 
Innominate  vein,  anomalies  of,  viii. 

202 
Inoculation  of  animals,  viii.  892 
Inorj^anic  murmur,  ii.  822 
Inosite  in  urine,  viii.  52 

tests  for,  viii.  52 


Inquest,  coroner's,  iii.  294 
Insane  as  witnesses,  v.  77 

care  of  the,  ▼.  71 

commitment  of,  by  civil  process, 
V.  75 

contracts  with  the,  v.  76 

examination  of  the,  v.  67 

general  paralysis  of  the,  see  Par- 
esis 

supervision  of  the  person  and 
property  of  the,  v.  76 
Insanity,  v.  25 

accessory  causes  of,  v.  82 

acute  febrile  disturbances  in  re- 
lation to,  V.  85 

age  in  relation  to,  v.  30 

alcoholic,  v.  81 ;  and  see  Alcohol' 
ism 

alcoholism  a  factor  in,  v.  28 

among  troops,  ii.  614 

anxiety  in  relation  to,  v.  32 

autointoxications  in  relation  to, 
V.  84 

border  lines  of,  v.  64 

chorea  associated  with,  iii.  48 

choreic,  v.  100 

chronic  delusional,  v.  187 

circular,  v.  129 

civilization  in  relation  to,  v.  29 

civil  state  in  relation  to.  v.  80 

classiflcation  of,  v.  25,  27 

climacteric,  v.  116 

climate  in  relation  to,  v.  30 

climatotherapv  in,  v.  78 

communicated,  v.  185 

compulsive,  v.  181 

confusional,  v.  79 

clinical  history,  v.  79 
definition,  v.  79 
differential  diagnosis,  v.  81 
etiology,  v.  79 
of  toxic  origin,  v.  45 
primary,  v.  79 
prognosis,  v.  81 
secondary,  v.  79 
treatment,  v.  81 

consanguineous  marriages  in  re- 
lation to,  iii.  257 

constitutional  diseases  a  cause  of, 
V.  33 

contrary  sexual  instincts  in.  v. 
134 

convalescence,  v.  74 

dependent   on  cerebral    causes, 
V.  94 

definition,  v.  25 

degenerative,  v.  128 

dementia  prsecox,  v.  101 

depressive  forms  of,  v.  121 

diagnosis  of,  v.  64 

direct  causes  of,  v.  34 

diseases  of  women  a  factor  in,  v. 
33 

drowsiness    accompanying,    iii. 
660 

education  in  relation  to,  v.  29 

electrotherapy  in,  v.  78 

epileptic,  v.  98 

etiology,  v.  27 

fear  in  relation  to,  v.  32 

feigned,  v.  68 

from  arrest  of  development,  v. 
145 

from  drugs,  v.  84;  see  Opium- 
ism, and  Cocainism 

general  paresis,  v.  69,  86 
definition,  v.  86 
diagnosis,  v.  91 


Insanity,  general  paresis,  etiology, 
V.  86 

pathology,  v.  92 

prognosis,  v.  92 

symptomatology,  v.  92 

treatment,  v.  93 
hereditary  predisposition  to,  v.  28 
hydrotherapy  in,  v.  78 
hygienic  measures  in,  v.  78 
hypochondriacal,  v.  180 
hysterical,  v.  97 
impulsive,  v.  183 
in  childhood,  v.  80 
mania,  v.  128 
manic-depressive,  v.  12# 

diagnosis,  v.  126 

etiology,  v.  125 

prognosis,  v.  127 

symptoms,  v.  121 

treatment,  v.  127 
marriage  in  relation  to.  v.  77 
masturbation  in,  v.  29 
medication  in.  v.  72 
mcdico-leeal  aspects  of,  v.  74 
melancholia,  v.  117 
mental  therapeutics  in,  v.  74 
moral,  v.  186 
myxoedematous,  v.  148 
nationality  in  relation  to,  v.  80 
of  old  age,  v.  82 
of  puberty  and  adolescence,  v. 
101 

atypical  forms,  v.  10-1 

descriptive  definition,  v.  101. 

diagnosis,  v.  107 

etiology,  v.  106 

mild  and  simple  form,  v.  102 

patholo^cal anatomy,  v.  108 

premonitory  symptoms,   v. 
102 

prognosis  and  progress,  v. 

severe       and     complicated 
forms,  V.  103 

statistics,  v.  107 

the  disease  process,  v.  105 

treatment,  v.  109 
of  the  neuroses,  v.  97 
organic,  v.  94 
paralysis  with,  v.   86;  and  see 

Paresis 
paralytic,  v.  94 
paranoia,  v.  187 
pathological  anatomy  of,  v.  40 
pathology  of,  v.  86 
physical  causes  of,  v.  33 

symptoms  of,  v.  51 
poisons  in  relation  to,  v.  34 
postepileptic,  v.  99 
predisposing  causes,  v.  28 
pre-epileptic,  v.  99 
presenile,  v.  110 
prognosis  of,  v.  68 
progressive  systematized,  v.  187 
psychical  causes  of,  v.  82 

symptoms  of,  v.  44 
puerperal,  v.  38,  141 
religion  in  relation  to.  v.  30 
senile,  v.  109,  111;  and  see  De- 
mentia,  senile;  Confusion, 
senile 

diagnosis,  v.  115 

etiology,  v.  114 

pathology,  v.  115 

prognosis,  v.  115 

treatment,  v.  115 

varieties,  v.  Ill 
sex  in  relation  to,  v.  80 
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Insanity,  simultaneous,  v.  185 

Intermediary  body,  viii.  471 

Intestinal  secretion,  disturbances 

suicidal  tendency  in,  v.  70 

Intermittent  fever,  v.  675 

of,  effect  on  metabolism,  v.  773 

suicide  in  relation  to,  v.  28 

diagnosis,  v.  676 

influence  of  sympathetic  system 

surgical  treatment  of,  v.  72 

masked,  v.  677 

on,  vii.  583 

symptomatology,  v.  43 

pathological  anatomy,  v.  675 

Intestinal  surgery,  v.  176 

synonyms,  v.  25 

pharyngitis  in,  vi.  592 

Intestinal  ulceration,  in  bums,  il 

thyreogenic,  v.  143 
thyroid-gland    preparations    in, 

prognosis,  v.  677 

518 

prophylaxis,  v.  676 

Intestine,  action  of  cocaine  on  the, 

vi.  411 

symptoms,  v.  675 

iii.  158 

toxic,  V.  34 

treatment,  i.  878;  v.  676 

adenoma  of,  i.  112 ;  v.  188 

traumatic,  v.  85,  96 

Internal  abdominal  oblique  mus- 

anastomosis of,  by  Murph}*  but- 

treatment of,  v.  71 

cle,  anomalies  of,  vi.  61 

ton,  iii.  206;  v.  180 

Insect  flowers,  v.  151 

Internal  capsule,  ii.  181 

lateral,  iii.  207;  v.  178,  180 

Insect  powder,  v.  151 

Internal  glands,   disturbances   in 

anatomy  of,  i.  18 

Insecticides,  arsenical,  poisoning 

secretion  of,  v.  774 

angioma  of,  v.  188 

by,  viii.  347 

relation  to  auto-intoxication,  v. 

anthrax  of,  i.  865 

Insects  in  nasal  cavities,  vi.  142 

775 

blood  supply  of,  v.  186 

parasitic,  v.  152 

theories  of  action  of,  v.  775 

calculi  in,  iii.  281 

poisonous,  V.  158 

Internal     intercostal     muscles, 

carcinoma  of,  ii.  636;  v.  188 

respiration  of,  vi.  945 

anomalies  of,  vi.  60 

condition  of  the,  in  diphtheria, 

Insolation,  iv.  617;  and  see  Heat 

Internal  Jugular  vein,  anomalies 

iii.  484 

stroke 

of,  viii.  208 

development  of,  i.  181 

among  troops,  ii.  617 

ligation  and  ex  section  of,  v.  712 

effect  of  salt  solutions  on,  viii 

cause  of  insanity,  v.  35 

Internal  mammary  artery,  anoma- 

418 

drowsiness  in,  iii.  560 

lies  of,  i.  529 

enterectomy,  v.  174 

Insomnia,  v.  169 

vein,  anomalies  of,  viii.  202 

enterostomy,  v.  182 

causes  of,  v.  170 

Internal  pudic  artery,  vi.  566 

enterotomy,  v.  174,  182 

diet  in,  iii.  466 

anomalies  of,  i.  538 

extract  of,  vi.  416 

hydrotherapy  in,  iv.  792 

Internal  secretions,  vii.  101 

fibroma  of,  v.  188 

in  insanity,  v.  51,  71 

Interosseous  membrane  of  fore- 

fibromyoma of,  v.  188 

in  neurasthenia,  vi.  251 

arm,  iv.  248 

histology  of,  v.  182 

significance  of,  v.  169 

Interosseous  muscles  of  the  foot. 

hypertrophy     of     the    mucous 

treatment  of,  v.  170 

anomalies  of,  vi.  60 

membrane  of,  v.  187 

Inspection,  in  autopsy,  i.  651 

of  the  hand,  anomalies  of,   vi. 

impaction  of,  iii.  204 

in  examination  of  the  heart,  ii. 

55 

implantation  of,  lateral,  iii.  207 

819 

palmar,  of  the  thumb,  vi.  55 

inflammation  of,  see  Colitis,  JDf^ 

of  food  and  drugs,  iv.  162 

Interosseous  nerve,  anterior,  in  the 

entery,  and  Enteritis 

of  meat,  v.  728 

forearm,  iv.  243 

injuries  of,  i.  18,  20 

of  milk,  V.  839 

posterior,  in  the  forearm,  iv.  243 

intussusception  of,  iii.  208 

sanitary,  of  buildings,  iv.  768 

Interparietal  fissure,  ii.  198 

invagination  of,  iii.  208 

Inspiration,  see  Respiration,  vi.  944 

Interpeduncular  space,  tumors  of. 

laparotomy,  v.  174 

cog-wheel,  ii.  817 

diagnosis,  ii.  447 

large,  anatomy  of,  i.  14 

interrupted,  ii.  817 

Interphalangeal   joint,   resection 

hernia  of,  iv.  682 

Inspissatio  sanj^inis.  vi.  355 
Instep,  height  of^  in  different  races, 

of,  vi.  911 

histology  of,  v.  185 

Interspinales  muscles,  anomalies 

measurements  of,  viii.  289 

iv.  191 

of,  vi.  60 

medication  of,  v.  784 

Instruction  of  deaf-mutes,  iii.  867 

Interstitial  tissue,  iii.  254 

movements  of,  v.  171 

Instruments,  sterilization  of,  i.  568 

Intertrigo,  iii.  709 

parasites  of,  vi.  501 

Insufficiency,  aortic,  physical  signs 

Intestin,  v.  170 

topographical  anatomy  of, 

of,  ii.  824 

Intestinal    absorption,   effect    of 

i.  183 

mitral,  physical  signs  of,  ii.  823 

enteroclysis  on,  iii.  833 

tumors  of,  diagnoseil  from 

Insufflation  of  the   lungs,   Fcll- 

Intestinal    auto-intoxication   as 

renal  tumors,  v.  329 

O'Dwyer  method  of,  iv.  142 

cause  of  insanity,  v.  34 

lavage  of.  iii.  882 

Insula,  ii.  187,  202 

Intestinal  catarrh,  diarrha't*.  in,  iii. 

lipoma  of,  v.  188 

Insular  fissure,  ii.  193 

440 

lymphatics  of,  v.  187,  637 

gyre,  ii.  193 

Intestinal  colic,  iii.  196 

malformations  of,  vii.  704,  705 

Insular  sclerosis,  viii.  491 

Intestinal  diseases  of  children. 

medication  of,  v.  734 

Intellect  in  childhood,  ii.  882 

diet  in,  iii.  459 

movements  of,  v.  170 

Intemperance  as  a  cause  of  insan- 

Intestinal dyspepsia,  diet  in.  iii. 

inhibition  of,  v.  24 

ity,  V.  84 

458 

mucous  polyps  of,  v.  187 

Intercalatum,  locus  niger,  ii.  163 

Intestinal  movements,  v.  170 

muscular  coat  of,  v.  170 

Inter  central  fissure,  ii.  187 

influence  of  sympathetic  system 

new  growths  of.  v.  187 

gyre,  ii.  198 

on.  vii.  586 

nerves  of,  v.  187 

Inter  cerebral  fissure,  ii.  187 

Intestinal     obstruction     (surgi- 

obstruction of,  v.  172 

Intercostal  artery,  superior,  anom- 

cal), V.  172 

occlusion  of,  i.  604 

alies  of,  i.  529 

acute,  V.  172 

parasites  of,  vi.  501 

Intercostal     lymphatic    glands 

chronic,  v.  172 

peristalsis  of,  v.  170 

and  plexus,  v.  644 

from  diverticula,  treatment  of. 

physiology   of,   see   Absorption, 
hiyestion 

Intercostal  muscle,  vii.  748 

V.  175 

external,  anomalies  of,  vi.  60 

from  fwcal  accumulation,  treat- 

polypoid adenoma  of,  v.  188 

internal,  anomalies  of,  vi.  60 

ment  of,  V.  176 

sarcoma  of,  v.  188 

Intercostal  nerves,  vii.  752 

from   foreign  bodies,  treatment 

severed,  treatment,  v.  192 

Intercostal  neuralgia,  vi.  246 

of,  V.  176 

small,  anatomy  of,  i.  18 

Interdental  splints,  v.  258 

from  intussusception,  treatment 

bacteria  in,  iii.  85 

Interhemispheral  fissure,  ii.  187 

of,  V.  175 

histology  of,  v.  183 

Intermaxillary  bone,  treatment  of, 

from  volvulus,  treatment  of,  v. 

measurements  of.  viii.  289 

in  cleft  palate,  iii.  182 

175 

medication  of,  v.  784 

Intermedial  fissure,  ii.  198 

Intestinal  peristalsis,  v.  170 

parasites  of,  vi.  501 
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Intestine,  small,  secretion  of,  vii.  97 
tumors  of,  i.  85 
stenosis  of,  i.  604 
stricture  of,  v.  173 
suturing  of,  v.  176 
svphilitic  lesion  of,  vii.  623 
the  law  of  the.  v.  171 
topographical  anatomy  of,  i.  188 
tumors  of,  i.  85 ;  v.  187 
villi  of,  V.  188 
volvulus  of,  iii.  204 
wounds  of.  V.  189 
causation,  v.  189 
contused,  v.  189,  191 
diagnosis,  v.  190 
gunshot,  V.  190 
incised,  v.  191 
lacerated,  v,  189.  191 
prognosis,  v.  198 
punctured,  v.  191 
symptoms,  v.  190 
treatment,  v.  191 
Intoxication,  alcoholic,  v.  81 

amaurosis,  as  cause  of  blindness, 

ii.  18 
and  heredity,  iv.  668 
drug,  V.  84 

medicolegal  aspects  of,  v.  78 
of  the  neurone,  vi.  268 
Intracranial  abscess,  ii.  411 

growths,  symptoms  of,  ii.  485 
hemorrhage,  ii.  428 
tumors,  ii.  415 
wounds,  iv.  560 
Intranuclear  network,  ii.  761 
Intrapuhnonary  pressure,  vi.  946 
Intrathoracic  pressure,  vi.  946 
Intravenous   iz^ections,  v.    198, 

785 
Intubation,  v.  195 

advantages  over  tracheotomy,  v. 

199 
care  and  feeding  after,  v.  199 
dangers  and  dimcultles  of,  v.  198 
extraction  of  the  tube,  v.  195 
history  of,  v.  195 
instruments  for,  v.  195 
in  the  treatment  of  croup,  iii.  838 
method  of  inserting  the  tube,  v. 
196 
Intussusception,  iii.  208:  y.  199; 
and  see  Inteftindl  ob$tru^ion 
acute,  V.  175 
causes  of,  v.  199 
chronic,  v.  175 
diarrhoea  in,  iii.  440 
diagnosis,  iii.  208 
enema  in,  iii.  885 
location,  v.  199 
prognosis,  v.  201 
symptoms,  iii.  208;  v.  199 
treatment,  iii.  208;  v.  200 
Inula,  iii.  742 

helenium.  iii.  742 
Inulin,  iii.  742 

Inunction  as  a  means  of  medica- 
tion, V.  785 
Invagination  of  tHe  intestine,  iii. 

208 
Inversion  of  uterus,  viii.  85 
Invert  sugar,  vii.  549 
Invertase,  an  enzyme,  iii.  848 
Invertin,  iii.  475,  "843;  v,  201 
Involucrum,  vi.  420 
Involution  forms  of  bacteria,  i. 

681 
Involution  of  the  uterus,  viii.  98 
lodacetanilid,  v.  205 
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lodamyl,  i.  267 
lodantifebrin,  v.  301,  205 
lodantipyrin,  v.  202 
Iodides,  v.  202 

medicinally  used,  v.  203 

mercuric,  v.  754 

mercurous,  v.  752 

methenyl,  v.  207 

of  iron,  v.  224 

saccharated,  v.  224 

of  lead,  V.  471 

of  rubidium,  vi.  1008 

of  silver,  vii.  216 

of  sulphur,  vii.  562 

of  zinc,  viii.  839 
Iodine,  v.  208 

antidotal  value  of.  i.  878 

as  an  antiseptic,  v.  204 

constitutional  effects  of,  v.  204 

germicidal  action  of,  iv.  388 

poisoning  by,  see  Jodism,  v.  206 

therapeutics  of.  v.  204 

trichloride,  v.  205 

as  a  germicide,  iv.  388 
lodipin,  V.  205 
lodism,  V.  205 

symptoms  of,  v.  202 
Iodized  starch,  vii.  441 
lodochloroxychinoline,  viii.  288 
lodocresol,  vii.  860 
lodo-eugenol,  iv.  16 
Iodoform,  v.  207 

as  a  disinfectant,  i.  687 

germicidal  action  of,  iv.  883 

toxicological,  v.  208 
lodogallicin,  v.  209 
lodo-hspmol,  v.  280 
lodol,  V.  207,  209 

germicidal  action  of,  iv.  884 
lodomuth,  V.  209 
lodonaftan,  v.  209 
Idonaphtol,  iii.  479 
lodonaphtol-beta,  v.  209 
lodophenaoetin,  v.  209;  vi.  607 
lodophenin,  v.  209;  vi.  607 
lodopyrin,  v.  202 
lodo-salicylic  acid,  v.  210 ;  vii.  9 
lodosulphate  of  cinchonine,  v.  210 
lodothyrin,  vi.  410 
lodozen,  v.  210 

Ionization,  see  Distociation  and  Ions 
Ions,  viii.  414 

antagonistic  action  of,  in  living 
tissues,  viii.  416 

importance  of,  in   biology  and 
physiology,  viii.  416 
in  therapeutics,  viii.  415 
Iowa,  req[uircment  for  medical  prac- 
tice in,  IV.  48 
Ipecac,  V.  210 

action  of,  v.  211 

adulterants  and  substitutes,  v. 
211 

as  an  emetic,  i.  370;  iii.  811 

as  an  expectorant,  iv.  49 

Carthagena,  v.  211 

composition,  v.  211 

de-emetinized,  v.  212 

description,  v.  211 

false,  y.  212 

habitat,  v.  210 

history,  v.  210 

idiosyncrasy  for,  iv.  841 

North  American,  v.  212 

preparations  of,  v.  212 

use,  V.  212 
Ipecacuanha,  v.  210 
Ipecacuanhic  acid,  v.  211 


Ipomcea,  v.  240 

biloba.  iii.  275 

jalapa,  v.  240 

orizabensis,  iii.  275 

pandurata,  iii.  275 

simulans,  iii.  275 

turpethem,  iii.  275 
IridaoesB,  poisonous  plant  of,  vi.  694 
Iridectomy,  v.  212,  216 

history,  v.  218 

indications,  v.  214 

operation,  v.  212 

uses,  V.  214 
Irideremia,  v.  217 
Iridin,  i.  158 ;  vi.  417 
Irido-choroiditis   as    a   cause    of 
blindness,  ii.  12 

iridectomy  in,  v.  214 
Irido-cyditis,  vii.  591 
Iridodesis,  v.  214 
Iridotomy,  v.  216 
Iris,  iv.  74 

absence  of,  v.  217 

anomalies  of,  v.  216 

arterial  circle  of  the,  iv.  74 

benign  tumors  of,  iv.  110 

coloboma  of,  v.  217 

cysts  of,  iv.  110 

^ranulomata  of,  iv.  110 

m  albinism,  v.  218 

inflammation    of,   v.    218;   see 
IritU 

injuries  to,  iv.  102 

malignant  tumors  of,  iv.  110 

melanoma  of,  iv.  110 

microscopical  anatomy  of,  iv.  77 

movements  of,  iv.  95 

nerves  of,  iv.  95 

pigmentation,   anomalies  of,  v. 
218 

sarcomata  of,  iv.  110 

teleangiectatic  tumors  of,  iv.  110 

traumatic  granuloma  of,  iv.  110 

tumors  of,  iv.  110 

wounds  of,  iv.  102 
Iris  (plant),  iv.  157;  vi.  417 

family,  see  Iridaeea 

florentina,  vi.  417 

germanica,  vi.  417 

pallida,  vi.  417 

poisonous  plant,  iv.  704 

versicolor,  iv.  157 
Irish  moss,  vi.  1 
Irisin,  iv.  158 
Iritis,  V.  218 

as  a  cause  of  blindness,  ii.  10 

causes  of,  v.  218 

condylomatosa,  v.  219 

consequences  of,  v.  219 

diagnosis  of,  v.  218 

gummatosa,  v.  219 

iridectomy  in,  v.  214 

plastica,  v.  219 

serosa,  v.  219 

spongy,  V.  219 

suppurativa,  v.  219 

syphilitic,  v.  220;  vii.  620 

treatment  of,  v.  220 

varieties  of,  v.  219 
Iritomy,  v.  216 
Iron,  V.  221 

acetate  of,  v.  225 

albuminate  of,  v.  229 

alum,  V.  228 

and  ammonium,  citrate  of,  v.  226 
sulphate  of,  y.  228 
Urtrate  of,  v.  226 

and  potassium,  tartrate  of,  v.  226 

689 


Jaw,  disease  of  the  temporo-maxil- 
lary  articulation,  v.  258 
dislocation  of  the,  iii.  512 

iu  tooth  extraction,  vil.  668 
fracture  of,  v.  253 

in  tooth  extraction,  vii.  663 
in  insanity,  v.  51 
injuries  and  diseases  of,  v.  247 
lower,  abscess  of,  v.  258 
cysts  of,  V.  255 
division  of,  in  excision  of  the 

tongue,  vil.  808 
enchondroma  of,  v.  255 
epithelioma  of,  v.  256 
excision  of,  v.  266 
exostoses  of,  v.  256 
fibroma  of,  v.  255 
fracture  of,  v.  252 
injuries  and  diseases  of.  v. 

251 
necrosis  of,  v.  254 
operations  upon  the.  v.  256 
osteoma  of,  v.  256 
periostitis  of,  v.  253 
phosphorus  necrosis  of,  v. 

254 
removal  of,  v.  266 
sarcoma  of,  ii.  642:  v.  256 
splints  for,  v.  258 
tumors  of,  v,  265 
multilocular  cysts  of.  vi.  384 
necrosis  of,  v.  268 

in  children,  v.  264 
organic  closure  of,  v.  268 
permanent  closure  of  the,  v.  258 
phosphorus  necrosis  of,  v.  254: 

vi.  428 
sarcoma  of,  ii.  642 
upper,  cystic  disease  of  the  an- 
trum, V.  248 
dentigerous  cysts  of,  v.  249 
enchondroma  of,  v.  249 
epithelioma  of,  y.  260 
fibroma  of,  v.  349 
fibrous  epulis  of,  v,  249 
fractures  of,  v.  247 
inflammation  of,  v.  247 
injuries  and  diseases  of,  v. 

247 
operations  on  the.  v.  250 
osteoma  of,  v.  249 
osteoplastic  section  of  the,  v. 

251 
polypus  of  the  antrum,  v. 

249 
removal  of,  v.  251 
sarcoma  of,  ii.  642 ;  v.  250 
solid  tumors  of,  v.  249 
suppuration  iu  the  antrum, 

V.  248 
tumors  of,  v.  249 
JeoorixL,  v.  259 

Jefbrson's     decimal    system   of 
weights  and  measures,  viii.  298 
,  Jejunum,  histology  of,  v.  186 
Jellies,  as  food  for  invalids,  iii.  456 
Jelly,  Wharton's,  iii.  258 
Jemez  Hot  Sprin^^s,  v.  260 
Jendr&ssik's     reinforcement    of 
knee-jerk.  v.  865 
of  tendon  reflexes,  vi.  878 
Jenks'  long  obstetric  forceps,  vi. 

818 
Jequirity,  v.  260 

in   granular  conjunctivitis,  iii. 

Jervin,  iv.  626 
Jenrine,  ii.  690;  iv.  626 
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Jessamine,  yellow,  iv.  814 

Joints,  defective  cartilages  in,  v.  297 

Jewett's    axis-traction    forceps. 

derangement,  v.  295 

vi.  818 

development  of,  i.  550 

Ji^grers,  ii.  828 

Joint  disease,  affecting  the  synovial 

diarthrodial,  i.  558 

drainage  of,  v.  294 

membranes,  v.  261 

dropsy  of  the.  v.  261 

beginning  in  bone,  v.  261 

elbow,  iii.  787;  vi.  917;  see  El- 

chronic,  v.  261 

botr-joint 

abscesses  following,  v.  284 

enarthrodial,  i.  558 

amputation  for,  v.  284 

excision  of,  v.  288 

ankle,  v,  275 

fluid  in,  aspiration  of,  i.  580 

compression  in  the  treatment 

formation  of,  primitive,  i.  551 

of.  V.  277 

synovial  cavity,  i.  551  (Fig.) 
functional  affections  of,  v.  265 

distortion  following,  v.  284 

elbow,  V.  276,  289 

functions  of  the  structures  enter- 

excision for,  v.  288 

ing  into  the  formation  of,  i. 

extension  or  distraction  in 

664 

the  treatment  of,  v.  277 

gliding,  i.  662 

fixation  in  the  treatment  of. 

gunshot  wounds  of,  iv.  488,  449 ; 

V.  277 

v.  295 

hip,  V.  266 ;  see  also  Uip  dis- 

hinge-,  i.  568 

eaite 

hip-,  iv.  689;   vi.  988;  see  also 

knee,  v.  273.  286 

Hip-joint 

local  application  in  the  treat- 

immovable, i.  668 

ment  of,  V.  277 

incudo-tympanic.  iii.  586 

metacarpo-phalangeal  artic- 

infected from  osteomyelitis,  v. 

ulations,  V.  289 

264 

metatarso- phalangeal  articu- 

injuries to,  v.  289 

lations,  V.  276 

knee,  v.  869;  vi.  988;  see  Knee- 

phalangeal  articulations,  v. 

joint 

276 

ligaments  of,  i.  554 

protection  in  the  treatment 

lipoma  of,  viii.  481 

of.  V.  277 

loose  bodies  in,  v.  288 

sacrococcygeal  joint,  v.  277 

lumbosacral,  vi.  588 

serous  svnovitis,  v.  261 

malleoincudal,  i.  617;  iii.  686 

shoulder,  v.  276,  289 

management  of,  in  fractures,  iv. 

sternoclavicular  and  acro- 

256 

mio-clavicular    joints,   t. 

metatarso-phalangeal,  v.  276 

277,  289 

movable,  i.  661,  568 

symphysis  pubis,  v.  277 

movable  bodies  in,  v.  296 

temporo-maxillary  articula- 

causation, v.  296 

tion,  V.  277 

operation  for,  v.  297 

treatment,  v.  277 

symptoms,  v.  296 

wrist,  V.  276,  289 

treatment,  v.  297 

extension  in  the  treatment  of,  y. 

nerve  supply  of,  i.  564 

277 

neuroses  of,  v.  266 

functional,  v.  265 

non-planiform,  i.  668 

gonorrheeal.  v.  265 

of  the  foot,  iv.  192 

gouty,  V.  264 

of  the  pelvis,  vi.  688 

hysterical,  v.  266 

pivot-,  i.  668 

in  hemophilia,  iv.  478;  v.  266 

planiform,  i.  668 

rheumatic,  v.  264;  vi.  969 

points  of  tenderness  in  lesions  of,. 

scorbutic,  v.  266 

ii.  128 

sprains,  v.  289 

pommel-,  1.  668 

syphilitic,  v.  264 

primitive,  i.  661,  668 

treatment,  v.  277 

relation  of  muscles  to,  i.  662 

tuberculous,  v.  268 

resection  of,  vi.  909 

Joints,  i.  650 

sacro-coccygeal,  vi.  688 

affections  of,  see  also  Joint  dis- 

sacro-iliac,  vi.  538 

eaw 

saddle,  1.  668 

amphiarthrodial,  i.  561,  558 

shoulder-,  vi.  922;  see  Shoutder- 

ankle,  i.  868 ;  see  also  Ankle-joint 

joint 

ankylosis  of,  i.  869,  466;  v.  292; 

sprains  of,  v.  289 

see  Ankylosis 

stiffened,  treatment  of,  iv.  267 

arthrodial,  i.  651.  558 

structure  of,  i.  668 

aspiration  in,  i.  680 

subluxations,  v.  297 

ball-and-socket,  i.  558 

synarthrodia!,  i.  661,  668 

blood-supply  of,  1.  564 

synovial  membranes  in,  i.  654 

bones  of,  i.  664 

syphilitic  disease  of  the,  v.  264 

cartilage  of,  i.  564 

table  of,  i.  558 

characteristics  of,  i.  661 

temporo-maxillary,  v.  258 

chronic  diseases  of,  v.  261 

tumors  of,  v.  264 

classification  of,  i.  663 

wounds  of,  V.  2ft2 

coaptation  of,  i.  662 

contused,  v.  298 

complications  of  acute  infectious 

gunshot,  IV.  488.  449;  v.  295 
incised,  v.  298 

diseases,  v.  266 

condyloid,  i.  568 

lacerated,  v.  298 

contusions,  v.  292 

punctured,  v.  298 
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Joints,    wounds   of,   treatment,   v. 
293 
wrist,  vi.  912:  viii.  816 
Jordan's  White  Sulphur  Springs, 

V.  298 
Judgment  of  direction,  iii.  498 
Judson's  brace  for  talipes,  iv.  221, 
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Jug^l  point,  vii.  229 
Juglandic  acid,  ii.  529 
Jug-lans,  ii.  529 

ciocrea,  ii.  529 

nigra,  ii.  529 

rcgia,  ii.  529 
Juglon,  ii.  529 
Jugular  canal,  ii.  262 
Jugular  vein,  anomalies  of,   viii. 
204 

anterior,  vi.  196 

surface  marking  of,  vi.  191 

external,  vi.  196 

surface  marking  of,  vi.  191 

internal,  vi.  196 

surface  marking  of,  vi.  191 

phlebitis  of,  complicating  otitis 
media,  iii.  658 
Juice,  gastric,  iv.  310 
Juices,  V.  786 
Jumble  beads,  v.  260 
Jun^s  oompressorium,  iv.  711 
Juniper,  v.  298 

diuretic  action  of,  iii.  546 
Juniperus,  v.  298 

communis, V.  298 

oxycedrus,  ii.  540 

sabina,  vii.  43 

virginiana,  v.  298 
Junker's  inhaler,  iii.  14 
Junket,  vi.  557 

bow  to  make,  iii.  453 
Junod's  boot,  ii.  73 

Xaellia  (pycnantbemum),  v.  879 
Xairine,  v.  299 

antipyretic  action  of,  ii.  571 

etbylated,  v.  299 

methylated,  v.  299 

physiological  action,  v.  299 

therapeutics,  v.  299 
Kairine  A.  v.  299 
Kaiserquelle  (at  Aachen),  i.  1 
Kakerlakism,  i.  165 
Xala-azar,  y.  299 
Kala-dukh,  v.  800 
Xala-jwar,  v.  300 
Kalmia,  vi.  706 

angustifolia,  vi.  707 

latifolia.  vi.  706 
Kalz  method  of  testing  for  beta- 

oxy butyric  acid,  viii.  4S 
Xamala,  v.  300 

action  and  uses,  v.  300 

as  an  anthelmintic,  i.  862 
Kamsin  (winds  in  Egypt),  iii.  728 
Kandahar  sore,  i.  170;  vii.  944 
Kansas,  requirements  for  medical 

practice  in,  iv.  48 
Karyokinesis,  ii.  763 

atypical,  v.  300 

pathological,  v.  800 

stages  of,  ii.  764 
Karyolymph,  ii.  761 
Karyolysis,  v.  301 ;  vi.  201 
Karyomitosis,  ii.  763 

stages  of,  ii.  764 
Karyoplasm,  ii.  761 
Karyorrhexis,  v.  301 ;  vi.  201 
Karyosomes,  ii.  762 


Katabolism,  i.  757;  ii.  763;  v.  762 

of  proteid  matter,  v.  764 
Katalysine  water,  iv.  349 
Katatonia  in  dementia  prcecox,  v. 

108 
Katelectrotonus,  s(*e  Electrotonvs 
Kauri,  iii.  278 

gum,  iii.  352 
Kava,  V.  301 

alpha-resin,  v.  801 

beta-resin,  v.  301 
Kavahin,  v.  801 
Kava-kava,  v.  801 
*'  Kearsage,"  United  States  steam- 
ship, plan  of,  showing  method  of 
ventilation,  vi.  163 
Keen's  cerebral  electrode,  ii.  409 
Kefir,  V.  802,  830 

grahis,  V.  302 

seeds,  v.  302 
Kelis,  V.  302;  and  see  ICelmd 

genuine,  v.  802 

spontaneous,  v.  802 

spuria,  v.  802 

vera,  v.  802 
Kelly's  corrugated  tenaculum,  iv. 
461 

method  of  artificial  respiration, 
i.  561 
of  hysterectomy,  iv.  827 
Keloid,  iii.  87;  iv.  154;  v.  302 

Addison's,  v.  864 

cicatricial,  iv.  154;  V.  803 

definition,  v.  802 

diagnosis,  v.  804 

etioloey,  v.  302 

pathology      and      pathological 
anatomy,  v.  303 

prognosis,  v.  804 

scar,  V.  302 

secondaiy,  v.  802 

spontaneous,  iv.  155 

symptoms,  v.  302 

synonyms,  v.  802 

treatment,  v.  304 

true,  iv.  155 
Kelos,  V.  302;  and  see  Keloid 
Kelotomy,  iv.  669 
Kelp-ware,  i.  799 
Kemp's  irrigating  tubes,  iii.  836 
Kentucky,  history  of  yellow  fever 
in,  viii.  588,  589 

requirements  for  medical   prac- 
tice in,  iv.  48 

United  States    steamship,   plan 
of,  showing  method  of  ventila- 
tion, vi.  1& 
Keratin,  iii.  291 ;  v.  304 
Keratitis,  iii.  284 

as  a  cause  of  blindness,  ii.  10 

bullosa,  iii.  285 

catarrhal,  iii.  284 

fascicular,  iii.  285 

interstitial,  iii.  286 

iridectomy  for,  v.  215 

neuroparalytic,  iii.  289 

parenchymatous,  iii.  286 

phlyctenular,  iii.  284 

superficial,  iii.  284 

suppurative,  iii.  286 

traumatic,  iii.  285 

vascular,  iii.  285 
Kerato-angioma,  i.  848 
Keratoderma,  sy  in  metrical,  v.  304 
Keratoderma   palmare  et  plan- 
tare,  V.  304 

definition,  v.  304 

diagnosis,  v.  305 


Keratoderma   palmare  et  plan- 
tare,  etiology,  v.  305 

pathology,  v.  305 

prognosis,  v.  806 

symptoms,  v.  804 

synonyms,  v.  804 

treatment,  v.  806 

varieties,  v.  804 
Keratodermia  eccentrica,  vi.  TSU 
Keratoglobus,  iv.  864 
Keratohyalin,  iii.  291 
Keratoma,  diagnosed  from  ichthy- 
osis, iv.  838 

palmare,    see  Keratoderma  pal- 
mare 

plantare,  see  Keratoderma  jiian- 
tare 
Keratoscopic  disc  of  Placido,  vi. 

394 
Keratoscopy,  vii.  194 
Keratosis  follicu^laris,  v.  306 
*  definition,  v.  806 

diagnosis,  v.  807 

etiology,  v.  306 

patholo^cal  anatom}',  v.  306 

prognosis,  v.  807 

symptoms,  v.  306 

synonyms,  v.  306 

treatment,  v.  807 
Keratosis  follicularis  contagiosa, 

V.  307 
Keratosis    obturans    of  external 

auditory  canal,  iii.  615 
Keratosis  pilaris,  iv.  887;  v.  307 

definition,  v.  307 

diagnosis,  v.  808 

etiology,  v.  808 

pathology,  v.  808 

prognosis,  v.  808 

symptoms,  v.  807 

synonyms,  v.  807 

treatment,  v.  808 
Kerion,  vii.  782 
Kermes  mineral,  i.  875 
Kemig's  sign,  ii.  894;  vi.  876 

in  cerebro-spinal  meningitis,  ii. 
894,  776 
Kessel's  operation,  iii.  672 
Keystone  Mineral  Spring,  v.  30^ 
Key  West,  iv.  160;  and  see  Fl<*ndn 
Khairsal,  ii.  738 

Khamsin  (winds  in  Eg}'pt).  iii.  140 
Khersal,  ii.  738 
Kickapoo  Magnetic  Springs,  v. 

308 
Kidney,  v.  808 

absence  of,  v.  810,  820:  viii.  11 

actinomvcoais  of ,  v.  845 

action  of  anaesthetics  upon.  i.  29f^ 
of  diuretics  upon,  vii.  100 

adenoma  of,  i.  118;  v.  324 

adenosarcoma  of,  v.  325 

affections  of,  health  resorts  for. 
iv.  565 

amyloid  degeneration  of.  i.  370 
disease  of,  v.  321 

anatomical  relations  of.  i.  15 

anatomy  of,  v.  808 

angioma  of,  v.  823 

anomalies  of,  v.  310,  319 

arteries  of  the,  v.  812 
anomalies  of,  i.  532 

ascaris  lumbricoides  in.  v.  345 

atrophy  of,  i.  610 

blood  supply  of.  v.  312.  353 

calculus  of,  V.  359 :  and  see  Cal- 
cxdua,  renal 

cancer  of  the,  ii.  640 
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Kidney,  capsule,  tumors  of.  v.  330 
carcinoma  of  the,  i.  84;  ii.  640; 

V.  824 
chondroma  of  tlie,  v.  823 
condition  of,  in  diphtheria,  iii. 

484 
congestion  of,  v.  321 

active,  v.  821 

meclianical.  v.  322 

passive,  v.  322 
contracted,  v.  880,  840 
convoluted  tubule,  v.  i\0 

function  of,  vii.  99 
cortex  of  the,  v.  309 
cyanotic  induration  of,  v.  822 
cystic  degeneration  of,  v.  329, 

862 
cysts  of,  iii.  351 ;  v.  829.  861 
decapsulation  of.  viii.  10 
development  of,  v.  315 
disease  of,  a  cause  of  insanity,  v. 
33 

bearing  of,  upon  question 
of  administering  a  general 
anaesthetic,  iii.  10 

climate  suitable  for,  iv.  565 

diarrba>a  in,  iii.  440 

in  insanity,  v.  54 
displacements  of,  v.  320 
distoma  heematobium  in,  v.  344 
echinococcus  in,  v.  344,  362 
effect  of  alcohol  upon,  i.  167 
endothelioma  of.  v.  325 
excisitm  of,  effect  on  the  urine, 

v.  818 
extract,  vi.  416 
fibroma  of.  iv.  156;  v.  828 
floating.  V.  820 

functional    activity    of,    deter- 
mination of,  V.  855 
fused,  V.  810.  820 
glomerulus  of,  v.  310 

function  of,  vii.  98 
gouty,  V.  840 
granular,  v.  889,  840 
health  resorts  for  affections  of, 

iv.  665 
hemorrhage  from,  v.  361 
horseshoe,  v.  819 
hypera*mia  of,  v.  821 
hypernephroma  of,  iv.  805 
in  childhood,  ii.  831 
infection  of  the.  v.  358 
injuries  of,  i.  17 

symptoms,  i.  20 

treatment,  i.  18 
lardaceous,  v.  821 
lesions  of,  following  ana^stliesia, 
iii.  24 

following  erysipelas,  iv.  7 
lipoma  of,  v.  828 ;  viii.  481 
lobulated.  v.  819 
lymphadenoma  of  the,  v.  326 
lymphatics  of,  v.  814,  637 
malformations  of,   v.  319;    vii. 

707 
malignant  growths  of,  v.  323 
medulla  of,  v.  809 
methods  of  examination  of,  v. 

354 
microscopical  structure  of.  v,  310 
mottled,  v.  387 
movable,  i.  84:  v.  820,  357 
myoma  of,  vi.  77 
myxoma  of,  v.  323 
nephritis,  v.  380 
nerves  of,  v.  314 
new  growths  of  the,  L  33;  v.  322 


Kidney  of  chronic  hemorrhagic  ne- 
phritis, V.  837 

of  pregnancy,  v.  333 

operations  on,  v.  855 

osteoma  of,  v.  323 

pale  granular,  v.  839 

palpable,  v.  320 

palpation  of,  v.  827,  354,  357 

parasites  of,  v.  344;  vi.  501 

pelvis,  new  growths  of.  v.  829 

pentastomum   denticulatum  in, 
V.  344 

perithelioma  of  the,  v.  325 

physiology  of,  v.  315 

pseudotuberculosis  of  the,  v.  347 

red.  V.  387 

red  granular,  v.  340 

relations  of  the,  v.  309 

sarcoma  of  the,  i.  84;  v.  825 

sclerosis  of,  v.  839 

secretion  in  the,  vii.  98 

senile,  v.  340 

strongylus  gigas  in,  v.  344 

supernumerary,  v.  810 

suppuration  in  the,  v.  858 

surgical  affections  of,  v.  853 
anat-omy  of,  v.  353 

syphilis  of,  v.  361 ;  vii.  626 

tuberculosis  of  the,  i.  34;  v.  345; 
vii.  902 

tumors  of  the,  i.  83;  v.  322 
of  the  capsule  of,  v.  880 

variegated,  v.  387 

waxy,  V.  321 

white,  V.  887,  389 

vellow.  V.  887 
Kiexer  nozzle,  iv.  401 
Kiliaji*8  method  of  examining  the 
posterior  wall  of  the  larynx,  v. 
422 

of  treating  sinusitis,  iv.  274 
Kimball's  device  for  rapid  collec- 
tion of  lymph,  viii.  141 
Kinepoz,  natural,  occurrence  of, 

in  the  iJDited  States,  viii.  112 
Kinewin.  vi.  827 
Kinic  acid,  iii.  92 
Kino,  V.  362 

action  and  uses,  v.  862 

East  Indian,  v.  362 

Malabar,  v.  862 
Kinoin,  v.  862 
Kino-red,  v.  862 
Kinotannic  acid,  v.  862 
KiBsing-bug,  v.  161 
Kiasingen,  v.  862 
Kissing^n  waters,  v.  863 
Kitasato's  filter,  viii.  382 
Kite-tail  tampons,  viii.  179 
Xjeldahl*8  method  for  determining 
the  nitrogen  in  urine,  viii.  83 

for  determming  the  proteids  in 
milk,  V.  828 
Klamath  Hot  Springs,  v.  368 
Klebs-Loeifler  bacillus,  i.  694;  iii. 

480 
Kleptomania,  v.  188 
Klotz's  endoscopic  tube,  ii.  746 
Knapp's    method    of     estimating 
quantity  of  glucose  in  urine,  viii.  41 
Knapsack,  soldiers*,  v.  797 
Knee,  housemaid's,  v.  274 
Knee-jerk,  v.  363;  vi.  874 

conditions  influencing,  v.  364 

crossed,  v.  364 

effect  of  drugs  on,  v.  366 

of  section  of  spinal  cord  on, 
v.  366 


Knee-jerk,  essentials  to  production 
of.  V.  366 
how  to  elicit,  v.  863,  364 
influence  of  cerebellum  on,  v.  368 

of  cerebrum  on,  v.  368 
muscles  involved  in,  v.  366 
paradoxical,  v.  364 
physiological,  v.  863 
purpose  of,  v.  368 
reinforcement  of,  v.  365.  368 
time  of,  V.  367 
tonus  theory  of,  v,  367 
variations,  v.  864 
Knee-joint,  v.  869;  vi.  933 
amputation  at  the,  i.  261 
arthritis  deformans  of,  v.  274 
blood  supply  of,  v.  371 
bursA  of,  ii.  525 
capsule  of,  v.  870 
chronic  rheumatoid  arthritis  of, 

V.  288 
congenital  dislocations  of,  iv.  698 
cysts  of  the,  v.  275 
Knee-joint,  diseases  of  the,  v.  273 
prevention  of  deformity  in,  v.  287 
treatment  of,  v.  285 
compression,  v.  286 
distraction,  v.  286 
erasion,  v.  286 
fixation,  v.  285 
Kjoint,  dislocations  of  the,  iif. 
528;  iv.  698 
displacement  of    the  semilunar 

cartilages,  v.  288 
drainage  of,  v.  294 
hydrops  of,  v.  273 

treatment,  v.  288 
in  haemophilia,  v.  275 
ligaments  of,  v.  370 
loose  bodies  in  the,  v.  288 
movable  bodies  in,  v.  295 
nerves  of,  v.  371 
pain  in,  in  hip  disease,  iv.  692 
periarticular  disease,  v.  274 
prepatellar  bursitis,  v.  274 
resection  of,  vi.  932 
slipping  of  patella,  v.  288 
subluxation  of  semilunar  carti- 
lages, V.  297 
synovial  fringes  in,  v.  275 

membrane,  v.  870 
synovitis  of,  v.  273 

treatment,  v.  287 
tubercular  ostitis  of,  v.  273 

treatment,  v.  286 
tuberculosis  of,  v.  273 
tumor  albus  of.  v.  273 
water  on,  v.  2^ 
i-kick,  V.  363;  vi.  874;  and  see 
Knee-jerk 
Knee  phenomenon,  v.  368;  vi.  874; 

and  see  Knee-jerk 
Knee  reflex,  v.  363;  vi.  874;  and 

see  Knee-jerk 
Knock-knee,  v.  872 
adolescent,  v.  373 
braces  for,  v.  874 
etiology,  v.  373 
operative  treatment  for,  v.  874 

Lorenz  method,  v.  375 
osteoclasis  for,  v.  375 
osteotomy  for,  v.  374 
pathology  of,  v.  373 
rachitic,  v.  872 
Koch-Ehrlich  method  of  staining 

tubercle  bacillus,  viii.  397 
Kocher's  method  of  resection  of 
elbow,  vi.  918 
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Xocher's  method  of  resection  of 
hip,  vi.  988 

of  shoulder,  vi.  923 

of  wrist,  vi.  915 
Kocher'8  method  of  treatment  of 

inguinal  hernia,  iv.  674 
Koch's  bacillus  tuberculosis,  i.  689 

blood-serum  coagulator,  viii.  876 

"comma  bacillus,"  viii.  868 

cylinder  for  air  analysis,  viii.  408 

dry  heat  sterilizer,  viii.  880 

incubator,  viii.  383 

levelling  apparatus,  viii.  386 

safety  burner,  viii.  884 

steam  sterilizer,  viii.  380 
Xoilonychia,  vi.  93 
Kola,  V.  375 

fresh,  V.  875 
Kola  nut,  li.  546;  v.  875 
Kola  red,  v.  875 
Xolanin,  v.  375 
Xolpo-coelio-hysterectomy,      iv. 

830 
Kolpo-hysterectomy,      technique 

of,  iv.  820 
Komb^,  vii.  541 
Xombic  acid,  vii.  541 
Xdnig^'s  operation  for  rhinoplasty, 
vi.  906 

for  saddle  nose,  vi.  124 
Xoosin  as  an  anthelmintic,  i.  862 
Xoosso,  V.  376 
Xoplik's  spots,  V.  715 
Xorescopy,  vii.  194 
Xosin,  V.  376,  377 
Xoumyss,  i.  169 ;  v.  830 

how  to  make,  iii.  453 
Xrabbea.  ii.  798 

grandls,  ii.  793 
Xraepelin's  classification  of  forms 

of  insanity,  v.  27 
Xrameria,  vi.  964 

argentea,  vi.  964 

Brazilian,  vi.  964 

ixina,  vi.  964 

lanceolata,  vi.  964 

Peruvian,  vi.  964 

triandra,  vi.  964 
Xrameria- tannic  acid,  vi.  964 
Xrameroform,  iv.  246 
Xrause,  end  bulbs  of,  viii.  562 

membrane  of,  iii.  269;  vi.  17 
Xrause's  method  of  inducing  pre- 
mature labor,  vi.  310 
Xraurosis  of  vulva,  viii.  162 
Xreatin  in  urine,  viii.  37 
Xreatinin  in  urine,  viii.  37 
Xreoform,  iv.  246 
Xresamin,  iv.  15 
Xresol  in  urine,  viii.  44 
Xresolid,  v.  673 
Xreotoxismus,  iv.  185 
Xronig^'s  cumol  method  of  prepar- 
ing sutures  and  ligatures,  i.  568 
XrOnlein's  method  of  brain  locali- 
zation, ii.  405 
Xryofine,  v.  377 

Xuhnt's  method  of  treating  sinu- 
sitis, iv.  274 
Xultzschitzky's  fluid,  iv.  708 
Xlimmell's  method  of  tarsectomy, 

vi.  927 
Xumyss,  i.  169 

Xuskow's  pepsin  fluid,  iv.  712 
Xyanopsia,  viii.  579 
Xyle*s  tongue  depressor,  vi.  108 
Xyphosis,  ii.  808;  v.  377 

adnlescent.  vii.  389 


Xyphosis,  angular,  ii.  809 
causes  of,  v.  377 
varieties,  v.  877 

Lab,  vi.  892 

Labarraque's  solution,  iii.  6 

as  an  antidote  to  bleaching  pow- 
der, i.  878 
germicidal  action  of,  iv.  333 
Labdanum,  v.  408 
Labia,  vii.  170 
majora,  vi.  568 
minora,  vi.  568 

hypertrophy,  of,  viii.  162 
Labiates,  v.  879 
Labor,  and  see  Obsietricn 
aneesthesia  in,  v.  888 
antisepsis  in,  v.  379,  884,  885 
asepsis  in,  v.  879,  384,  885 
care  of  patient  before,  v.  380 
effect  of  ankylosis  of  sacro-coccy- 
geal  joint  on.  vi.  628 
of  deformed  pelves  on,  vi. 

524 
of  tumors  of  pelvis  on,  vi. 
528 
examination  of  patient  before,  v. 

380 
first  stage  of,  duties  of  physician 
during,  V.  887 
management  of,  v.  886 
management  of,  v.  383 

in  cases  of  deformed  pelvis, 
vi.  528 
medullary  narcosis  in,  v.  388 
normal,  management  of,  v.  379 
outfit  for,  V.  882 
pathological  conditions  produced 

during,  vi.  277 
premature,  induction  of,  vi.  309 
preparation  of  patient  for,  v.  382 
second  stage,  duties  of  physician 

during,  V.  387 
technique  of,  v.  886 
third  stage,  management  of,  v. 

389 
unusual  mechanisms,  v.  390 
Labord's  method  of  artificial  respi- 
ration, i.  561 
Labyrinth,  annemia  of.  iii.  601 
treatment,  iii.  605 
anatomy  and  physiology  of,  i. 

619 
bony,  i.  620 
hemorrhage  into,  iii.  601 

treatment,  iii.  605 
hypera?mia  of,  iii.  599  601 

treatment,  iii.  605 
inflammation  of.  iii.  598,  602 
membranous,  i.  620 
necrosis  of,  iii.  602 

treatment,  iii.  605 
syphilitic  affection  of  the,  iii.  682 
transmission     of    vibrations 
through,  i.  622 
Labyrinthitis  exudativa,  iii.  598. 
*602 
followed  by  deaf-mutism,  iii.  603 
hypei^lastica,  iii.  598,  602 
Labzymogen,  vi.  893 
Lacerations,  amputation  in,  i.  235 
of  cervix  uteri,  viii.  69 
of  perineum,  vi.  811 
of  veins,  viii.  214 
Lachryma  papaveris,  vi.  388 
Lachrymal  apparatus,  v.  393 

affections  ot  the,  v.  393 
Lachrymal  bag,  iv.  64 


Lachrymal    caruncle,   tumors  of 

the,  iv.  116 
Lachrymal  concretions,  v.  895 
Lachrymal  drainage  apparatus, 
iv.  116 

granuloma  of.  iv.  116 

polyps  of,  iv.  116 

tumors  of,  iv.  1 16 
Lachrymal  gland,  adenoma  of,  iv. 
116 

affections  of,  v.  394 

atrophy  of,  v.  894 

concretions  in,  v.  895 

cystic  degeneration  of,  iv.  116 

cysts  of,  V.  395 

degenerations  of,  vi.  406 

enlargement  of,  vi.  406 

epithelioma  of.  iv.  116 

hypertrophy  of,  v.  394 ;  vi.  406 

inflammation  of,  v.  394 

luxation  of,  v.  394 

lymphosarcoma  of,  iv.  116 

neuralgia  of,  v.  394 

myxoma  of,  iv.  116 

myxosarc(mia  of,  iv.  116 

sarcoma  of,  iv.  116;  vi.  406 

tumors  of,  iv.    115;  v.  395;  vi 
406 
Lachrymal  passages,  iv.  66 
Lachrymal  probe,  v.  399,  400.  408 
Lachxymal  sac,  blennorrboea,  v.  401 

inflammation  of,  v.  896 

measurements  of,  viii.  240 
Lachrymal    secretion,    effect    of 
sympathetic    nervous   system  oo, 
vii.  582 
Lachrymal  stricture,  v.  397 
Lachrymal  tubercle,  vii.  2SS 
Lactalbumin,  v.  821 
Lactanin,  v.  402 
Lactarius,  iv.  284 

deliciosus,  iv.  284 

piperatus,  iv.  284 

volemus,  iv.  284 
Lactase,  an  enzyme,  iii.  843 
Lactate  of  iron,  v.  223 

of  silver,  vii.  216 

of  strontium,  vii.  541 
Lactation,  see   Breast,  female,  and 
Galactagognes 

changes  in  breast  during,  ii.  464, 
468 

defective,  iv.  287 

relation  of  menstruation  to,  v.  745 
Lacteal  secretion,  effect  of  sym- 
pathetic nervous  system  on,  vii.*583 
Lacteals,  v.  625,  638 ;  and  see  Lym- 
phatic system 
Lactic  acid,  v.  402 

detenuination  of,  in  milk.  v.  840 

germicidal  action  of,  iv.  384 

in  urine,  viii.  48 
Lactoglobulin,  v.  821 
Lactol,  V.  402 
Lactophenin,  v.  402 
Lactoscope,  Feser's.  v.  827 
Lactose,  v.  820,  829;  and  see  Milk 
sugar 

in  urine,  viii.  48 
Lactosuria,  viii.  43 
Lactuca  altissima,  v.  403 

canadensis,  v.  403 

sativa,  v.  403 

scariola,  v.  403 

virosa,  v.  403 
Lactucarium,  v.  403 

English,  V.  403 

French,  v.  408 
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liactucarium,  Gerauui*  v.  403 

Scotch,  V.  408 
I«actuoerin,  v.  403 
Ijactucic  add,  v.  408 
Lactucin,  v.  408 
Lactuooiij  V.  408 
Lactucopicrin,  v.  408 
Lactyl  paraphenetidin,  v.  403 
liacimsB  of  Howsliip,  ii.  119 
X^adanum,  y.  408 
Ladies'  slipper,  iii.  840 
liE^nxxec's  cirrhosis,  v.  544.  548 
Lagoa    crispata  opercularis,   v. 

167 
I<ag;ophthalinus,  iv.  116 
I«a  grippoy  V.  11 ;  and  see  Jnftuertea 
Lahore  sore,  vii.  944 
Laiose  in  urine»  viii.  42 
Lake      Park     White     Sulphur 

Springs,  v.  408 
Lake  Tahoe  Hot  Springes,  v.  408 
Lake  View  Hot  Springs,  v.  404 
Lakewood,  v.  404 
Laking  of  blood,  viii.  467 
LambcUi;  vii.  229.  288 
Lambdoidal  fissure  of  brain,   ii. 

186 
Lamblie  duodenalis,  viii.  586 

intestinalis,  viii.  586 
Lamella,  bone,  ii.  115 
Lameness  in  hip  disease,  v.  269 
Lamina  basalis,  iv.  78 
choriocapillaris,  iv.  78 
cinerea,  ii.  167 
spiralis,  i.  620 
suprachoroidea.  iv.  78 
terminalis,  ii.  167 
vasculoaa,  iv.  78 
Laminaria,  v.  405 
digitata,  v.  405 
Lamium,  v.  879 
Lance  knife,  ii.  727 
Land,  influence  on  climate,  iii.  189 
Landolphi's  caustic,  ii.  758 
Landolt-Lippich's    polarimeter, 

vi.  729 
Landousy-Dejerine's     muscular 

atrophy,  vi.  63 
Landry's  paralysis,  vii.  827 
Lane  Mineral  Springs,  v.  405 
Lanenstein's  method  of  resection 

of  ankle,  vi.  981 
Langenbeck's  method  of  resec- 
tion of  wrist,  vi.  914 
of  elbow,  vi.  917 
Langenbeck's   operation  (cheilo- 

plasty),  vi.  902 
Langenbeck's   periosteal  eleva- 
tor, V.  704 
Lang's  fluid,  iv.  709 
Language,  area  of,  in  brain,  i.  411 
disturbances  of,  in  cerebral  tu- 
mors, ii.  445 
7one  of,  i.  411 
Lanoform,  iv.  246 
Lanolin,  v.  405 

Laparotomy,  exploratory,  vii.  487 
In  intestinal  obstruction,  v.  174, 
175 
Lapp;  ii.  517 
Lappin,  ii.  517 
Larch  bark,  v.  405 
Lard,  v.  405 

adulteration  of,  iv.  181 
leaf,  V.  405 

refining,  regulation  of.  vi.  881 
Lardaoeous  degeneration,  i.  268; 
iii.  896 


Larp^in,  vii.  216 
Lanx,  vii.  914 

europa»a,  v.  405;  vii.  914 
Larizinic  acid,  v.  405 
Larkspur,  poisonous  plant,  vi.  708 

seeds,  vii.  454 
Larrey's  method  of  amputation  at 

shoulder,  i.  258 
Larjrngectomy,  v.  428 
after-care,  v.  424 
artificial  lar3'nx,  v.  424 
history  of,  v.  428 
indications  for,  v.  428 
operation  of,  v.  424 
partial,  v.  425 
results,  V.  425 
unilateral,  v.  425 
Laryngismus  stridulus,  iii.  881, 
708;  V.  488;  and  see  Crovp 
diagnosed  from  croup,  iii.  882 
Laryngitis,  acute,  v.  410 
definition,  v.  410 
diagnosis,  v.  411 
etiology,  v.  410 
pathology,  v.  411 
symptoms,  v.  411 
synonyms,  v.  410 
treatment,  v.  411 
catarrhal,  acute,  v.  410 
chronic,  v.  414 

diagnosis,  v.  415 
etiology,  v.  414 
pathology,  v.  414 
symptoms,  v.  415 
treatment,  v.  414 
diagnosed  from  croup,  iii.  828 
from  syphilis  of  larynx,  v. 
444 
hemorrhagic,  y.  411 
mucous,  V.  410 
cedematous,  v.  412 
diagnosis,  v.  418 
etiology,  v.  412 
pathology,  v.  418 
symptoms,  v.  418 
treatment,  v.  418 
phlegmonous,  v.  412 
purulent,  v.  412 
submucosa  acuta,  v.  410 
subglottic,  V.  411 
suppurative,  v.  412 
supraglottic,  v.  411 
Laryngology,  cocaine  in,  iii.  159 
Laryngo-pharyngeal  muscle,  v. 

409 
Laryngorrhoea,  v.  410 
Laryngoscope,  v.  420 

light  for,  V.  421 
Laryngotomy,   vii.  888;    and  see 
Trac/ieotamy 
:,  V.  406 
abscess  of,  v.  410 
absence  of,  v.  410 
adenoma  of,  v.  488 
ansesthesia  of,  v.  428 
anatomy  of  the,  v.  406 
angeioma  of,  v.  488 
arthritis   and    ankylosis  of  the 
crico-arytenoid  articulation,  v. 
418 
artificial,  v.  424 
asymmetry  of.  v.  419 
atresia  of,  i.  608 
benign  tumors  of  the,  v.  481 
blood  supply  of.  v.  409 
burns,  scalds,  and  injuries  of,  v. 

414 
carcinoma  of  the,  v.  434 


Larynx,  carcinoma  of  the,  diag- 
nosed from  syphilis,  v. 
444 

clifTercntinl  diagnosis  of,  ▼. 
449 
cartilages  of,  v.  407,  451 

supernumerary,  v.  419 
chorea  of,  v.  429 
cicatricial  stenosis  of,  v.  440 
cleft  formations  of,  v.  419 
compression  of,  as  a   cause   of 

dyspnoea,  iii.  579 
congenital  diaphragm  formation, 
V.441 

malformations  of  the,  v.  419 
cysts  in,  v.  483 
deviations  of  form  and  situation, 

V.  419 
diphtheria  of,  iii.  485 
dislocations  of,  v.  420 
epithelioma  of,  v.  484 

diagnose  from  lupus,  v.  427 
erysipelas  of,  v.  419 
examination  of,  v.  420 
extirpation  of,  v.  428 
fibroid  degeneration  of,  in  syphi- 
lis, iv.  442 
fibroma  of,  v.  488 
fibromyxoma  of,  v.  488 
foreign  bodies  in.  i.  160;  vi.  198 
fractures  and  dislocations  of  the, 

V.  420 
functions  of,  v.  451 
general  diagnosis  of  diseases  of, 

V.  420 
hypersesthesia  of,  v.  427 
hypertrophy  of,  v.  419 
inflammation  of,  v.  410,  414 ;  see 

also  Laryngitis 
injuries  of,  v.  414 
interior  of  the,  v.  406 
intubation  of  the.  v.  195 

after-treatment,  v.  199 

dangers  of,  v.  198 

instruments  for,  v.  195 

0'Dwyer*8  tubes,  v.  195 

operation,  v.  196 

removal  of  the  tube,  v.  197 
leprosy  of  the,  v.  426 
ligaments  of,  v.  408 
lipoma  of,  v.  488 
lupus  of  the,  V.  426 

differential  diagnosis  of,  v. 
449 
lymphatics  of,  v.  410,  629 
malformations  of,  V.  419;  vii.  705 
malignant  tumors  of,  v.  488 
measurements  of,  viii.  240 
medication  of,  v.  783 
muscles  of,  v.  409 
myxoma  of.  v.  483 
nerve  supply  of,  v.  410 
neuralgia  of,  v.  428 
neuroses  of,  v.  427 
new-growths  of,  v.  481 
cedema  of,  v.  489,  412 
pachvdermia  of,  v.  417 
papilloma  of,  v.  482 
parsesthesia  of,  v.  428 
paralysis  of,  v.  427 
perichondritis  of,   v.   484;   and 
see  Perichcmdritia 

as  a  cause  of  stenosis,  v.  489 
phlegmon  of,  vi.  617 
phthisis  of  the,  v.  447 
physiology  of  the,  v.  451 
relations  of  the,  v.  406 
resection  of,  v.  423 
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Larynx,  respiratory  function  of,  v. 

Lateredis  abdominis  muscle,  vi. 

Lead  poisoning,  sulphate  of  mag- 

451 

61 

nesium  as  an  antidote,  i.  731 

fiftrcoma  of  the,  v.  434 

Latin,  essentials  of,  for  prescrip- 

symptoms, v.  473 

scalcis  of,  V.  414 

tion- writins^,  viii.  525 
Latissimus  (torsi  muscle,  anom- 

treatment, t.  473,  474 

spasm  of,  V.  429 

Leather,  blood  stains  on,  to  detect. 

stenosis  of  the,  v,  437 

alies  of,  vi.  48 

ii.  80 

acquired,  v.  438 

Latitude,  influence  ojf,  on  climate, 

Leaven,  viii.  821 

congenital,  v.  437 

iii.  138 

Lebanon  Springs,  v.  475 

diaphragmatic,  v.  437 

Latrines  for  soldiers,  v.  812 

Lecithin,  i.  755 ;  v.  475 

from  external  causes,  v.  441 

Latrodectus  mactans,  i.  428 

Lectures,  no  copyright  in.  but  pro- 

pseudomembranous, v.  439 

malmignatus,  v.  159 

tected,  iii.  282 

syphilitic,  v.  487 

Laudanum,  vi.  883 ;  and  see  Opium 

Ledoyen's  disinfecting  fluid,  v. 

treatment,  v.  441 

Laughing,  v.  466 

472 

vestibular,  v.  437 

Laughing-gas,  vi.  292 
Laughter,  death  from,  v.  467 

Ledraw     and     Soux's    operation 

web,  V.  437 

(cheiloplasty),  vi.  904 

syphilis  of  the,  v.  443;  vii.  621 

physiology  of,  v.  466 
Laurel,  v.  467 

Ledum,  poisonous  plant,  i.  707 

and    cancer,    diagnosis    be- 

Leech, iv.  700 

tween,  V.  444 

cherry,  i.  737 

application  of,  ii.  72 
ifuropean,  iv.  700 

and   phthisis,  diagnosis  be- 

Laurus camphora,  ii.  622 

tween,  V.  444 

nobilis,  i.  787 ;  v.  467 

gray,  iv.  701 

congenital,  v.  446 

Lavage  as  a  digestant,  iii.  470 

green,  iv.  701 
Mexican,  iv.  702 

diagnosis,  v.  444 

in  intestinal  obstruction,  v.  178 

differential  diagnosis  of,  v. 

of  intestines,  iii.  882 

mountain,  iv.  702 

449 

Lavandula,  v.  467 

Leech  tube,  ii.  72 

prognosis,  v.  445 

angustifolia,  v.  467 

Leeching,  ii.  72 

symptoms,  v.  443 

spica,  V.  468 

Lefb-handedness,  iv.  489 

treatment,  v.  445 

Lavatories  for  school-buildings. 

Left  ventricle,  hypertrophy  of, 

tuberculosis  of,  v.  447 

vii.  71 

physical  signs  of,  ii.  828 

definition,  v.  447 

Lavender,  v.  467 

Leg,  amputation  of,  i.  260 

diagnosis,  v.  449 

Law  of  contraction  for  human  nerves, 

Anglesey  (artificial),  iv.  513 

differential  diagnosis,  v.  449 

iii.  771 

anomalies  of  arteries  of,  i.  535 

etiology,  v.  447 

of  excitation,  iii.  770 

applied  anatomy  of,  v.  476 

history,  v.  447 
pathology,  v.  448 

Law,   relation   of  physician  to 

artificial,  iv.  513 

the,  viii.  510 

Barbados,  iii.  781 

symptoms,  v.  449 

Lawsonia  inermis,  iv.  638 

bones  of,  v.  477 

treatment,  v.  450 

Laxatives,  v.  468:  vi.  809 

dislocations  of  the,  iii.  528 

tumors  of  the,  v.  431 

use  of,  in  dysentery,  iii,  574 

eczema  of  the,  iii.  725 

as  a  cause    of    stenosis,   v. 

Laxator  tympani  muscle,  i.  619 

elephantiasis  of,  iii.  783 

440 

Lead,  v.  470 

fascia  of,  v.  479 

classification  and  history,  v. 

acetate,  v.  471 

lymphatic  glands  of,  v.  634 

431 

arthralgia,  v.  4'>4 

lymphatics  of,  v.  633 

clinical  aspects,  v.  482 

as  a  cause  of  blindness,  ii.  18 

muscles  of,  v.  480 

etiology,  v.  431 

as  a  food  poison,  iv.  184 

anomalies  of,  vi.  57 

frequency,  v.  432 

as  a  pathological  pigment,  vi.  635 

skin  of,  V.  478 

pathology,  v.  432 

basic  acetate,  v.  471 

ulcei-s  of.  dilTerential  diagnosis 

prognosis,  v.  484 

button,  viii.  171 

of.  vii.  947 

prolapse  of,  v.  436 

cachexia,  v.  478 

veins  of,  v.  478 

symptoms,  v.  434 

carbonate,  v.  471 

LegaPs  test  for  acetone  in  urine, 

treatment,  v.  434 

cerate  of  subacetate,  v.  471 

i.  67;  viii.  49 

ventricle  of,  v.  406 

colic,  V.  474 

Leggings  for  soldiers,  v.  796 

lias  Cruces,  vi.  284 

compounds  of,  used  in  medicine. 

Legumes  as  a  food  for  invalids,  iii. 

Las  Vegas,  vi.  282 

V.  471 

455 

Las  Vegras  Hot  Spring's,  v.  456 

distribution  of,  in  the  body,  after 

LeguminossB,  v.  482 

Latapie^s  animal  holder,  viii.  393 

al)Sorption,  vi.  727 

poisonous  plants  of,  vi,  694 

blood  pipette,  viii.  374 

effects  of,  on  fatus,  vi.  279 

Leiomyoma,  vi.  40,  74;  vii.  85,  907 

Lateral  chain  theory  of  Ehrlich, 

on  workers  in,  vi.  325 

etiology,  vi.  75 

vii.  210 

encephalopathy,  v.  474 

gross  appearance,  vi.  75 

Lateral  curvature  of  the  spine. 

general   medicinal  properties  of 

histology,  vi.  74 

V.  456 

compounds,  v.  470 

malignant,  vii.  35 

age  of  occurrence,  v.  461 

headache  from  use  of,  iv.  548 

nature,  vi.  75 

apparatus  for,  v.  466 

in  water,  viii.  289 

origin,  vi.  75 

classification,  v.  460 

iodide,  v.  471 

seats,  vi.  75,  77 

etiology  of,  v.  459 

monoxide,  v.  471 

Leiter  cooling  apparatus  for  ear. 

forcible  correction  in,  v.  468 

nitrate,  v.  471 

iii.  596 

gymnastic  exercises  in,  v.  468 

palsy,  V.  472 

Lembert^s  continuous  suture,  v.  In 

lateral  deviation  in,  v.  457 

plaster,  v.  472 

interrupted  suture,  v.  178 

measuring  machines,  v.  462 

j)oisoning  by,  v.  473 

sutures,  iii.  206 

methods  of  self -correction,  t.  465 

stains  on  the  cornea,  iii.  289 

Lemon,  iii.  127:  v.  482 

rotjition  in,  v.  457 

sugar  of,  v.  471 

grass,  iii.  126;  and  see  CUrondla 

secondary  or  contour  changes  in. 

white,  v.  471 

grasH 

V.  458 

Lead  poisoning,  v.  473 

ground,  see  Podophyllum 

structural  changes  in,  v.  459 

acute,  v.  478 

salt  of,  vi.  452 

symptoms,  v.  461 

chronic,  v.  473 

sour,  iii.  127 

treatment  of,  v.  463 

from  bullets,  iv.  444 

sweet,  iii.  127 

Lateral  sinus,  anomalies  of,  viii. 

method  of  introduction,  v.  473 

wild,  see  Podophyllum 

204 

pathological  anatomy,  v.  474 

Lemon  Springs,  v.'  483 

Lateral  ventricles,  tapping,  a  sur- 

post-mortem appearances,  v.  473 

Lenigallol,  v.  483 

gical  procedure,  ii.  426 

prognosis,  v.  474 

Lenirobin,  v.  488 
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Lenitives,  see  Laratires,  v.  468 
Le  Noble's  test  for  acetone,  i.  76 
Lens,  crystalline,  iv.  81 

changes  in  the  shape  of.  iv.  93 

development  of,  iv.  68 

dislocation  of,  iv.  108 

foreign  bodies  in,  iv.  106 

injuries  to,  iv.  102 

wounds  of,  iv.  103 
Lenses,  iv.  88 

strength  of,  iv.  89 

trial,  vi.  895 
Lenticular  arteries,  ii.  258 
Lenticulo-striate  arteries,  ii.  258 
Lenticulo-thalaniic    arteries,  ii. 

258 
Lentigo,  v.  488 

aestivale,  v.  488 
Leontiasis  ossea,  vi.  274 

diagnosed  from  acromegaly,  i.  95 
Leonurus,  v.  879 

cardiaca.  v,  879 
Leo*s  sug^ar,  see  Laiose 
Lepidoptera,  poisonous,  v.  166 
Lepidotic  acid,  an  animal  pigment, 

iii.  225 
Xiepierre's  base,  ptomatn,  vi.  790 
Lepiota,  iv.  288 

Morgagni,  iv.  284 

nancinoidcs,  iv.  284 

procera,  iv,  284 
Lepra,  v.  484 ;  and  see  Leprosy 

arabum,  v.  484:  and  see  Lepivsy 

maculo-anfcsthetica,  v.  485 

mutilans,  differentiated  from  ain- 
hum,  i.  146 

tuberosa,  v.  484 
Iieprosy,  v.  484 

anesthetic,  v.  485 

bacillus  of,  i.  697 

bacteriological  diagnosis  of,  viii. 
400 

bacteriology  of,  i.  693 

definition,  v.  484 

diagnosis,  v.  488 

etiology,  v.  487 

geography,  v.  487 

history,  v.  487 

ichth^ol  in  treatment  of,  iv.  886 

in  children,  v.  485 

in  the  new-born,  vi.  279 

Lombardian,  see  Pellagra,  vi.  520 

nodular,  v.  484 

of  the  hands  and  fingers,  iv.  507 

of  the  larynx,  v.  426 

cause  of  stenosis,  v.  440 

of  the  nasal  cavities,  vi.  128 

of  veins,  viii.  218 

pathology,  v.  487 

period  of  incubation,  v.  484 

prognosis,  v.  489 

prophylaxis,  v.  490 

quarantine  regulations  against, 
vi.  826 

symptoms,  v.  484 

synonyms,  v.  484 

the  veins  in,  ii.  108 

transmitted    by  mosquitoes,   v. 
871 

treatment,  v.  490 
Leptandra,  v.  490 

virginica,  v.  490 
Leptandrin,  v.  490 
Leprous  myositis,  vi.  82 
Leptilon  canadense,  iv.  158 
Leptodera,  vi.  207 

intestinalis.  vi.  208 

Niellyi,  vi.  207 


Leptodera  pellio.  vi.  297,  502.  504 

setigera,  vi.  208 

stercoral  is,  vi.  208 

teres,  vi.  208 

terricola,  vi.  208 
Leptomeningitis,  ii.  890,  898 

a  cause  of  headache,  iv.  552 

acute  purulent,  vii.  329 

complicating  otitis  media,  iii.  655 

secondary,  vii.  832 

vascular  changes  in,  ii.  108 
Leptomeninx  =  pia,  ii.  209 
Leptus  americanus,  i.  485 

autumnalis,  i.  435 

irritans,  i.  435 
Lerievant's      operation     (saddle 

nose),  vi.  124 
Leslie  Well,  v.  491 
Lethargic  state  of  hypnosis,  iv. 

812 
Lethargy,  ii.  584 ;  iii.  261 
Lettuce,  v.  408 
Leucasmus,  i.  165 
Leucin,  i.  68 

animal,  ptomaTn,  vi.  788 

in  urine,  viii.  60 
Leucism,  i.  165 
Leucoblasts,  ii.  22 
Leucocytes,  ii.   80,  and  see  Blood 
corpuscles y  white 

life  history  of,  ii.  28 

normal  percentages  of,  v.  491 

number  of,  v.  491 

role  of,  in  inflammation,  v.  8 
Leuoocythaomia,  v.  496;  and  see 
Leukftmia 

laryngeal  stenosis  in,  v.  440 
Leucocjrtosis,  v.  491 

absence  of,  diseases  showing,  v. 
498 ;  and  see  Leucopenia 

blood  changes  in,  ii.  69 

diagnosed  from  leukeemia,  v.  508 

diseases  in  which  it  is  present,  v. 
492 

during  digestion,  v.  491 

ex  penmen tal,  v.  492 

haemolymph  glands  in,  iv.  472 

infectious,  v.  492 

inflammatory,  v.  492 

in  pregnancy,  v.  491 

in  the  moribund,  v.  491 

in  the  new-born,  v.  491 

pathological,  v.  491 

physiological,  v.  491 

post-hemorrhagic,  v.  492 

therapeutic,  v.  492 
Leucoderma,  i.   165;  vi.  685;  viii. 

264 ;  and  see  Vitiligo 
Leucoline,  ii.  884 
Leucolysis,  vi.  205 
Leuoomains,  meaning  of  term,  1. 
642 

in  insanity,  v.  40 
Itfouconychia,  vi.  98 
Leucopathia,  i.  165 
Leucopenia,  v.  498;  and  see  H^fpo- 

leucocytoMis 
Leucopenic  phase,  v.  492 
Leucorrhcea,  v.  498 

acute,  V.  494 

causes,  v.  494 

chronic,  v.  495 

prognosis,  v.  496 

treatment,  v.  496 
Leucosis,  i.  165 
Leucotrichia,  vi.  685 

acquisita,  vi.  685 
Leucynosis,  i.  165 


Leukaemia,  v.  496 
acute.  V.  500 
blood  changes  in,  ii.  69 
chronic,  v.  501 
definition,  v.  496 
dermal,  v.  500,  501 
diagnosed  from  purpura,  v.  862 
diagnosis,  v.  503 
htemolymph  glands  in,  iv.  472 
historical  account,  v.  496 
in  enlargements  of  the  spleen,  i. 

32 
leucocytic,  v.  497 
lymphatic,  v.  500 
acute,  V.  500 
blood  in,  ii.  69;  v.  501 
bone  marrow  in,  v.  501 
general  description,  v.  501 
lymphatic  glands  in,  v.  502 
pathological    anatomy    and 

physiology,  v.  501 
spleen  in,  v.  502 
myelocytic,  v.  497 
myelogenous,  v.  497 

blood  changes  in,  ii.  69;  v. 

498 
body  temperature  in,  v.  500 
bone-marrow  in,  v.  499 
circulatory    system    in,    v. 

499 
clinical  description,  v.  497 
digestive  system  in,  v.  500 
general    metabolism   in,   v. 

500 
geni to-urinary  system  in,  v. 

500 
hemorrhage  in,  v.  499 
liver  in,  V.  499 
lymphatic  glands  in,  v.  499 
nervous  system  in.  v.  500 
pathological    anatomy    and 

physiology  of,  v.  498 
predisposing  causes,  v.  497 
respiratory  system  in.  v.  500 
retinal  changes  in,  v.  499 
skin  in.  v.  500 
spleen  in,  v.  499 
terminations,  v.  497 
prognosis,  v.  508 
retinitis  in,  vi.  958 
splenic,  v.  497 

myelogenous,  v.  497 
treatment,  v.  508 
varieties,  v.  497 
Leuksemic  infiltration,  iv.  872 
Leukopathia  unguium,  vi.  93 
Leukoplakia  of  cesophagus,  vi. 

840 
Levant  fever,  v.  685 ;  and  see  Malta 

fever 
Levator  anguli  scapulsB  muscle, 

anomalies  of,  vi.  48 
Levator  claviculsB  muscle,  iv.  44, 

49 
Levator     glandules     thyroideae 

muscle,  vi.  46;  vii.  770 
Levator  labii  superioris  proprius 

muscle,  anomalies  of,  vi.  48 
Levator  palati  muscle,  viii.  107 
Levator      palpebraa      superioris 

muscle,  anomalies  of,  iv.  48 
Levelling  apparatus,  Koch's,  viii. 

886 
Levico,  V.  504 
Levisticum,  v.  574 

levisticum,  v.  574 
Levulose  in  urine,  viii.  42 
Levidosuria,  viii.  42 
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Leydenia  gremxnipaxa,  viii.  532 

Ligaments,  crucial,   of    the   knee- 

"  Light  baths,"  vi.  992 

Leyden's  crystals  in  asthma,  i. 

joint,  V.  370 

Lighting  of  habitations,  iv.  761 

587:  vii.  432 

histology  of,  iii.  254 

inspection  of,  iv.  769 

Leysin,  Switzerland,  v.  504 

ilio-femoral,  iv.  691 

of  school  buildings,  vii.  69 

of  workshops,  effect  on  health. 

Liability    of    third    parties  for 

ischio-capsular,  iv.  692 

physician's  fees.  iv.  141 

lateral,  of  the  knee-joint,  v.  870 

vi.  328 

liiberia,  Pharmucopana  in,  vi.  585 

of  the  ankle,  i.  359 

Lignoin,  iii.  92 

Liberty,  Sullivan  Co.,  N.  Y.,  v. 

of  the  auricle,  i.  687             g 

Lig^osulftt,  V.  513 

505 

of  the  cornea,  iv.  71 

Lignum  quassias,  vi.  826 

liiborius'    method     of   cultivating 

of  the  elbow-joint,  iii.  789 

vit4i»,  iv.  428 

anaerobic  bacteria,  viii.  889 

of  the  foot  and  ankle,  iv.  192 

LiliacesB,  poisonous  plant  of,  vi.  695 

tube  for  ana(?r()bic  bacteria,  viii. 

of  the  hip- joint,  iv.  689 

Lily  family,  see  Liliacea 

389 

of  the  larynx,  v.  408 

of  the  valley,  v.  518 

liicense  to  practise  medicine,  iv. 

of  the  liver,  v.  527 

poisonous  plant,  vi.  765 

40 

of  the  male  bladder,  i.  764 

water,   vi.   808;   and  see  3>ri- 

early  legislation,  iv.  47 

of  the  ossicles  of  the  ear,  i.  616 

pheacea 

necessary  preliminary  education 

of  the  pelvis,  vi.  587 

Limb,  shortening  of,  complicatiiig 
hip  disease,  v.  285 

for,  iv.  46 

of  the  shouhler-joint,  vii.  205 

synopsis  of  requirement  in  differ- 

of the  uterus,  vii.  160 

Limbic  lobe,  ii.  208 
Limbs,  artificial,  v.  518 

ent  Stales,  iv.  48 

of  the  wrist- joints,  viii.  317 
pubo-femoral,  iv.  692 

liichen,  v.  506 

cost  of,  V.  515 

febrile,   diagnosed    from   small- 

round, of  the  hip-joint,  iv.  691 

durability  of,  v.  515 

pox,  vii.  250 

of  the  uterus,  vii.  161 

makers  of,  v.  515 

pilaris,  v.  307 ;  and  see  Keratosis 

sacrosciatic,  vi.  538 

weight  of,  V.  515 

pilaris 

straight,  of  the  wrist,  viii.  817 

Limbs,  massa^  of,  v.  695 
Limbs,  primitive  origin  of,  iv.  480 

planus,  i.  455;  v.  506 

thyroepiglottic,  v.  408 

diagnosed  from  eczema,  Hi. 

thyrohyoid,  v.  408 

Lime,  ii.  551 

714 

torn,  treatment  of,  v.  291 

caustic,  iii.  412 

diagnosed  from  lichen  ruber 

triangular,  vi.  565 

chloride  of,  iii.  6 

acuminatus,  v.  508 

Y,  of  Bigelow,  iv.  691 

as  a  deodorant,  iii.  411 

diagnosed      from      verruca 

Lig^amentum  denticulatum,  ii.  211 

as  a  disinfectant,  1.  688;  iii 

plana,  viii.  222 

mallei,  iii.  585 

508 

diagnosis,  v.  506 

nuchae,  replaced  by  muscle,  vi.  60 

as  a  germicide,  iv.  338 

etiology,  v.  506 

obturatorium  stapedis,  iii.  586 

chlorinated,  iii.  6 

of  arm  and  forearm,  i.  455, 

patellae,  rupture  of,  vi.  518 

flowers,  V.  516 

457 

teres,  iv.  690 

hypochlorite  of,  as  a  germicide, 

of  the  tongue,  vii.  796 

Ligature  and  exsection  of  internal 

iv.  838 

pathological  anatomy,  v.  506 

jugular  vein,  v.  718 

liniment,  ii.  552;  v.  616 

treatment,  v.  506 

aseptic,  iii.  552 

quick,  as  a  disinfectant,  iii.  503 

ruber  acuminatus,  v.  507 

healing  of  arteries  after,  i.  588 

salts,  in  body  tissues,  iii.  896 

diagnosis,  v.  508 

history  of,  i.  588 

necessary  for  coagulatioD  of 

etiology,  v.  508 

in  arresting  hemorrhage,  iv.  635 

the  blood,  iii.  150 

of  arm  and  forearm,  i.  457 

of  arteries,  for  inoperable  cancer. 

slaked,  ii.  551 

pathological  anatomy,  v.  508 

ii.  644 

solution  of,  ii.  551 

treatment,  v.  508 

bnichial,  i.  453:  iii.  735 

sulphurated,  vii.  557 

simplex,  iii.  709  ;  v.  506 

common  carotid,  vi.  198 

water,  ii.  551 

scrofulosorum.  v.  508 

external  carotid,  vi.  194 

Limes,  iii.  127 

diagnosis,  v.  509 

femoral,  vii.  739 

Limnotis,  iv.  701;  vi.  502 

etiology,  v.  508 

lingual,  vi.  194 

nilotica,  iv.  701 ;  vi.  502 

histo pathology,  v.  509 

posterior  tibial,  v.  481 

Limonene,  ii.  760 

prognosis,  v.  509 

radial,  iv.  242 

Limonin,  iii.  127 

symptoms,  v.  508 

subclavian,  vi.  194 

Limping,  diagnostic  significance  of, 

synonyms,  v.  508 

ulnar,  iv.  248 

V.  515 

treatment,  v.  509 

vertebral,  vi.  196 

in  hip-joint  disease,  v.  267 

tropicus,  V.  506.  791 

of  blood-vessels  in  amputation,  i. 

Linaloyl  acetate,  v.  468 

urticatus,  v.  506 

243 

Linden  flowers,  v.  515 

liichenification,  v.  506 

Ligatures,  iii.  552:  and  see  Dress- 

Linea  alba.  i.  4 

Lichenin,  vi.  1 

iugn,  surf/ical 

fusca,  vi.  634 

Lick  Springs,  vii.  914 

animal,  i.  542 

semilunaris,  i.  4 

Lieben's  test  for  acetone  in  urine,  i. 

McGraw's.  v.  181 

Lineville  Mineral  Springs,  v.  516 

66:  viii.  49 

metallic,  i.  543 

Lingual  artery,  vi.  194 

Lieberktlhn,  crypts  of,  v.  182 

preparation  of.  i.  568 

anomalies  of,  i.  527 

Liebig's  theory  of  fermentation. 

sterilization  of,  i.  568 

ligature  of,  vi.  194 

iv.  140 

Ligatures  vivantes,  iv.  339 

surface  markings  of,  vi.  191 

Life,  iii.  379 

Light  as  an  aid  in  tiie  judgment  of 

Lingual  paralysis,  iv.  824 

duration  of,  v.  567 

direction,  iii.  494 

Lingual  spasm,  iv.  828 

periods  of.  i.  139 

at  health  resorts,  iv.  564 

Linguatula,  i.  429 

theories  of.  iii.  379 

baths,  vi.  992 

deuticulata,  i.  429 

Life  insurance  examinations,  v. 

effect  of,  on  bacteria,  i.  685 

riiinaria,  i.  428,  429 

509 

on  differentiation,  iii.  468 

Linguatulida,  i.  428 

Life-tables,  viii.  258 

on  the  organism,  vi.  991 

Lingula  of  cerebellum,  ii.  160 

conditions  affecting  the  accuracy 

local  applications  of,  vi.  992 

Linhart's  mixture,  us  an  anaratbe- 

of,  viii.  259 

perception,      measurement       of 

tic,  i.  292 

construction  of.  viii.  258 

acuteness  of.  vi.  392 

Liniments,  v.  737 

Ligaments,  arcuate,  of  the  wrist. 

polarized,  vi.  728 

ammonia,  i.  215 

viii.  317 

therapeutic  action  of.  vi.  991 

belladonna,  i.  748 

broad,  of  the  uterus,  vii.  190 

thempeutic  uses  of,  see  Roentgen 

camphorated  soap,  vii.  256 

cotyloid,  iv.  690 

rays 

cantharidal,  ii.  652 
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Liniments,  chloroform,  iii.  8 

Liquor,  v.  788 ;  see  also  Solution 

Lithotomy,  median  perineal,  v.  626 

lime,  ii.  552:  v.  516 

acidi  arsenosi,  i.  524 

suprapubic,  v.  523 

soap.  vii.  255 

adheesivus,  iv.  156 

after-treatment,  v.  524 

turpentine,  vii.  014 

ammonii  acetatis,  i.  216 

complications,  v.  525 

volatile,  i.  215 

amnii,  i.  225 

operation,  v.  528 

lanimentum  calcis,  ii.  553 

arsenii  et  hydrargyri  iodidi.  i.  624 

prognosis,  v.  525 

lanin,  ii.  762 

calcis,  ii.  651 

Lithotrites,  v.  519 

Linseed,  v.  516 

feni  acetatis,  v.  226 

Lithotrity,  rapid,  with  evacuation, 

ground,  v.  516 

chloridi.  V.  227 

V.  519 

meal,  v.  616 

citratis,  v.  226 

Litigation   and    nervous   diseases, 

oil  of.  V.  516 

et  ammonii  acetatis,  v.  226 

vi.  239 

Lint,  V.  516 

nitratis,  v.  228 

Litre,  viii.  299 

Linum,  v.  516 

subsulphatis.  v.  228 

Litten's    diaphragm    phenomenon. 

usitatissimum,  v.  516 

tersulphatis,  v.  228 

iii.  434 

Lion's  incubator,  vi.  749 

glusidi,  vii.  1 

sign,  ii.  814 

Lip,  Baelz's  disease  of.  i.  722 

gutt4f)  perchse,  iv.  466 

Litters,  vii.  848 

cancer  of,  ii.  684,  683 

hydrargyri  nitratis,  v.  754 

hand,  i.  489 

carbuncle  of,  ii.  669 

iodi  compositus,  v.  206 

Litton  Seltzer  Springs,  v.  626 

eczema  of,  iii.  724 

magnesii  citratis.  v.  678 

Littr^'s  glands,  viii.  15 

lupus  of,  v.  618 

Morgagni,  iv.  82 

Liver,  v.  626 

lymphangioma  of,  i.  852 

picis  alkalinus,  iii.  720 

abscess  of  the,  i.  27,  44;  v.  580 

plastic  operations  on  the,  vi.  901 

plumbi  subacetatis,  v.  471 

definition,  v.  530 

sarcoma  of.  ii.  684 

subacetatis  dilutus,  v.  471 

diagnosis,  v.  584 

Lipanin,  v.  617;  vii.  809 

potassa;.  vi.  748 

differential  diagnosis,  v.  686 

Lipochrome,  iii.  228;  vi.  684 

potassii  arsenitis,  i.  624 

distribution,  v.  580 

Lipogenesis,  v.  517 

citratis,  vi.  744 

due  to  amwba  coll.  i.  229 

Lipoma,  vii.  907;  viii.  478 

sanguinis,  ii.  16,  84 

etiology,  v.  630 

arborescens,  viii.  479 

sodae,  vii.  266 

from  arterial   infection,   v. 

capsulare,  viii.  479 

chloratse,  iii.  6 

631 

cavernosum,  viii.  480 

sodii  arsenatis.  i.  524 

idiopathic,  v.  631 

circumscribed,  viii.  480 

ethylatis  (B.  P)..  ii.  768 

in  amoebic  dysentery,  iii.  570 

diagnosis,  viii.  482 

zinci  chloridi.  viii.  898 

pathogenesis,  v.  581 

diffuse,  viii.  480 

Liquorice,  black,  v.  518 

prognosis,  v.  584 

durum,  viii.  480 

Italian,  v.  518 

surgical  treatment  of,  v.  557 

etiology,  viii.  479 

Russian,  v.  618 

treatment,  v.  585 

gross  appearances,  viii.  470 

Spanish,  v.  618 

tropical,  v.  6£2 

histogenesis,  viii.  479 

stick,  V.  518 

acute  yellow  atrophy  of  the,  i. 

intermuscular,  viii.  481 

Liquorice  root,  v.  517 

646;  V.  536 

microscopical  appearances,  viii. 

Liquors,    intoxicating^,  adultera- 

detinition, v.  686 

480 

tion  of.  iv.  171 

diagnosis,  v.  639 

multiple,  viii.  480 

Liriodendrin,  v.  674 

etiology,  v.  636 

of  the  auricle,  iii.  666 

Liriodendron,  v.  674 

frequency,  v.  586 

of  the  conjunctiva,  iv.  108 

Lisfranc's  method  of  amputation. 

morbid  anatomy,  v.  587 
prognosis,  v.  589 

of  the  eyelid,  iv.  107 

of  the  Fallopian  tubes,  iv.  188 

at  shoulder,  i.  254 

of  foot,  i.  266 

symptoms,  v.  538 

of  the  hands  and  fingera,  iv.  601 

Lisping,  vii.  436 

treatment,  v.  539 

of  the  intestine,  v.  189 

Lissner's  Mineral  Spring,  v.  518 

adenoma  of,  i.  113:  v.  554 

of  the  joints,  viii.  481 

of  the  kidney,  v.  328;  viii.  481 

Listoma,  iv.  702 

amyloid  disease  of  the,  i.  26,  269 

coccincum.  iv.  702 

amylolytic  enzyme  in  the,  iii.  842 

of  the  larynx,  v.  433 

Ghilianii.  iv.  702 

anatomy  of  the.  i.  11 ;  v.  626,  557 

of  the  mamma,  ii.  476 

LithsBmia,  see  Oout 

angioma  of,  i.  360 

of  tlic  oesophagus,  vi.  344 

diet  in,  iii.  468 

as  a  source  of  auto-intoxication. 

of  the  omentum,  vi.  360 

LithaiTge,  V.  471 

i.  646 

of  the  orbit,  iv.  115 

Lithia  Springs,  Geneva,  N.  Y., 

atrophy  of,  i.  609 

of  the  parotid  gland,  vi.  511 

iv.  316 

biliary  obstruction  of,  i.  25 

of  the  periosteum,  vi.  569 

Lithio-piperazine,  v.  518 

blood'  supply  of,  v.  527,  562 

of  the  peritoneum,  vi.  571 

Lithium,  v.  518 

carcinoma  of .•  i.  27 ;  v.  556 

of  the  pharynx,  vi.  604 

benzoate,  i.  745 

differential  diagnosis  of,  v. 

of  the  tonsil,  vii.  822 

bromide,  ii.  486 

635 

pendulum,  viii.  480 

carbonate,  v.  518 

cavernous   hcemangioma  of,   v. 

prognosis,  viii.  482 

citrate,  v.  518 

555 

pseudo-,  viii.  479 

diuretin,  viii.  60 

chemical  composition  of,  v.  662 

retrograde  changes  in.  viii.  482 

quinat«,  viii.  60 

cirrhosis  of  the,  v.  643,  548 

subcutaneous,  viii.  480 

salicylate,  vii.  9 

atrophic,  v.  644.  648 

suhmuco\i8,  viii.  481 

salts,  diuretic  action  of,  iii.  645 

diagnosis,  vi.  8 

subserous,  viii.  481 

Lithokelyphopsedion,  1.  227;  iv. 

classification,  v.  548 

symmetrical,  viii.  480 

57 

clinical,  v.  548 

teleangiectatic,  viii.  480 

Lithokelyphos,  i.  227 ;  iv.  57 

definition  of,  v.  648 

treatment,  viii.  482 

Litholapaxy,  v.  619 

diet  in,  iii.  459 

Lipomatosis,  synunetrical,  vi.  274 

exceptions  to,  i.  799 

etiolog}',  V.  543 

Liposarcoma,  viii.  480 

operation,  v.  621 

Hanot's,  v.  547 

Lipoth3rmia,  ii.  224 

size  of  instruments,  v.  528 

hypertrophic,  i.  26;  v.  546, 

Lipuria,  iii.  82 

Lithopasdion,  iv.  57 

549 

Liquefaction  necrosis,  vi.  203 

Lithotomy,  v.  523 

mixed,  v.  643 

Liquid  cultures,  viii.  389 

infrapubic,  v.  526 

Morrison's  operation  for,  vi. 

Liquid,  Dutch,  iv.  15 

lateral,  v.  625 

358 

Liquidambar  oriental  is,  vii.  529 

parts  divided  in.  vi.  566 

obstructive  biliary,  v. 546 

styracitlutt,  vii.  529 

parts  to  be  avoided  in,  vi.  567 

pigmentary,  v.  647 
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Liver,  cirrhosis  of  the,   portal,  v. 
548 

surgical  treatment  of,  v.  660 
coDcerned  in  coagulation  of  the 

blood,  iii.  151 
condition  of,  in  diphtheria,  iii. 

484 
congestion  of  the,  i.  24,  25 ;  v.  551 
corset-,  i.  28 
cysts  of,  iii.  350 
echinococcus  of  the,  i.  27 ;  v.  539 

diagnosis,  v.  541 

diiterential  diagnosis,  v.  541 

etiology,  v.  539 

history,  v.  539 

multifocular,  v.  540 

pathology,  v.  539 

prognosis,  v.  542 

prophylaxis,  v.  542 

surgical  treatment,   v.  642, 
558 

symptoms,  v.  640 

treatment,  v.  542 
effect  of  removal  of,  v.  566 
enlarged,  diagnosed  from  renal 

tumor,  V.  828 
erythrocytes  formed  in  the,  ii.  17 
excretory  system  of,  v.  627 
extract  of,  vi.  416 
fatty,  i.  26;  v.  550 

degeneration,  v.  560 

intiltration,  v.  650 
fibroma,  v.  555 
fissures,  v.  526 
floating,  i.  28 
functions  of,  v.  563 
gin-drinker's,  v.  544,  548 
granular,  v.  544 
histology  of,  v.  528,  564 
hob-nailed,  v.  544,  548 
hydatids  of,  v.  539 
hyperaemia  of,  v.  551 

course,  v.  552 

diagnosis,  v.  552 

duration,  v.  552 

etiology,  v.  551 

morbid  anatomy  and  path- 
ology, V.  553 

prognosis,  v.  552 

symptoms,  v.  552 

treatment,  v.  553 

varieties,  v.  551 
hypertrophic  cirrhosis  of  the,  i. 

25;  V.  545,  549 
indications  for  operative   treat- 
ment of  diseases  of,  v.  560 
inflammation  of  the  capsule  of, 

perihepatitis,  v.  556 
injuries  of,  i.  17 

leukemic  enlargement  of,  v.  499 
li&:aments  of  the,  v.  527 
lymphatics  of  the,  v.  527,  529,  639 
malformations  of,  vii.  705 
minute  anatomy  of  the,  v.  628, 

5(J4 
movable,  i.  28 
nerves  of  the,  v.  527 
neumlgia  of,  vi.  248 
new  growths  of  the,  v.  554 
operations  on,  v.  557 

indications  for.  v.  660 

preparation  for,  v.  657 
parasites  of,  v.  539;  vi.  501 
physiology  of,  v.  561 
pulse,  vi.  808 
sarcoma  of.  v.  555 
secretion  of  the,  effect  of  disturb- 
ances on  metabolism,  v.  778 


Liver  surfaces,  v.  526 

surgery  of,  v.  557 

syphilitic  disease  of  the,  i.  25;  v. 
560;  vii.  624 

topographical    anatomy    of,   ii. 
818;  iv.  567 

tropical  abscess  of,  v.  532 

tuberculosis  of,  viii.  482 

tumors  of  the.  i.  24 ;  v.  554 
surgical  treatment  of.  v.  658 
<* Liver  and  Kidney"  Springs, 

Cal.,  ii.  530 
Liver  flukes    among  animals,   de- 
tection of,  V.  726 
Liver  spot,  ii.  835 
Lividity,  cadaveric,  iii.  121 
Living  substance,  i.  756 

characteristics  of,  i.  767 

structure  of,  iii.  269 
Livingston  Artesian  Well,  v.  565 
Lobelacrin,  t.  666 
LobeUa,  ii.  622;  v.  666 

as  an  expectorant,  iv.  60 

infiata,  v.  666 
Lobeliacesd,   poisonous   plants  of, 

vi.  694 
Lobelic  acid,  v.  566 
Lobeline,  v.  666 
LobelioidsB,  ii.  622 
Lobes  of  brain,  ii.  187 

of  ear,  i.  637 
Lockjaw,  vii.  725 
Loco  weeds,  poisonous,  vi.  708 
Locomotion,  human,  rhythm  of,  v. 

615 
Locomotor  ataxia,  vii.  878 

and  brain  tumor,  diagnosis  of,  ii. 
449 

as  subject  of  litigation,  vi.  289 

course,  vii.  881 

diagnosis,  vii.  380 

dumtion,  vii.  381 

etiology,  vii.  378 

hand  m,  iv.  631 

prognosis,  vii.  881 

symptoms,  vii.  378 

treatment,  vii.  381 
Lodi  Artesian  Well,  v.  666 
Loeb's  work  on    parthenogenesis, 

vi.  516 
Loeffler's  blood  serum,  viii.  377 

method  of  staining  fiagella,  viii. 
397 

methylene  blue,  preparation  of, 
viii.  396 
Logagraphia,  i.  410 
Loganiaceee,  poisonous  plants  of, 

vi.  695 
Loganin,  iv.  307 
Logaphasia,  i.  410 
Log-hut,  V.  811 
Logwood,  V.  566 
Lolium,  vi.  701 

gramineae,  vi.  701 

temulentum,  vi.  701 
London  hearing  dome,  the.  iii.  633 
Londonderry  Lithia  Springs,  v. 

567 
Longevity,  v.  567 

cases  of,  iii.  379 

occupation  as  a  factor  in,  vi.  316 
Longissimus  dorsi  muscle,  anom- 
alies of,  vi.  60 
Longitudinal  sinus,  ii.  260 
liOngus  colli  muscle,  anomalies  of, 

vi.  48 
Loomis  sanitarium,  v.  505 
Loose  bodies  in  the  joints,  v.  296  | 


Lophophorine,  v.  761 
Lophophorus,  v.  761 
anhalonium.  v.  761 
Lewmii.  v.  761 
Williamsii,  v.  761 
LoranthacesB,  v.  671 
Lordosis,  v.  671 
Lorenz  bandage,  iv.  696 

method  of  treatment   for  club- 
foot, iv.  224 
for  knock-knee,  v.  375 
operation  for  congenital  disloca- 
tion of  the  hip,  iv.  695 
Loretin,  v.  571 
Loretin-bismuth,  v.  572 
Loring's  ophthalmoscope,  vi.  381, 

382 
Los  Angeles  and  Pasadena,  v. 

L^sophan,  v.  207,  574 
Lotion,  acids  used  as,  i.  72 

Gmnvi lie's,  ii.  16 
Loiusiana,  history  of  yellow  fever 
in,  viii.  688,  589 
requirements  for  medical  prac- 
tice in.  iv.  48 
Louisville  Artesian  Well,  v.  574 
Louisville    Mineral  Springs,  v. 

574 
Lovage  root,  v.  674 
Lovdowsky's  fluid,  iv.  710 
Love  pea,  v.  260 

Lower  Blue  Lick  Springs,  v.  574 
Lowmoor  jacket,  vi.  1^ 
Loxodes  dentatus,  viii.  546 
Lozenges,  v.  739 
Lubricants,  iii.  667 
Lucas  Championni^re's  method 

of  treatment  of  inguinal  hernia,  iv. 

675 
Lucilia  Ctesar,  v.  154 
hominivorus,  v.  154 
macellaria  in  the  nasal  cavities, 
vi.  142 
LUcke    and    Bier's    osteoplastic 

necrotomy,  vi.  423 
Luc-Ogston    method    of  treating 

sinusitis,  iv.  274 
Ludwig  and  DogiePs  rheometer, 

iii.  100 
Ludwig-Salkowski     method    of 

estimating  (juantity  of  uric  acid  in 

urine,  viii.  35 
Ludwig's  angina,  vi.  593;  viii.  489; 

and   see   Phat'yngitiit,  acute  phU*j- 

monons 
Ludwig's  mercury  pressure  ap- 
paratus, iv.  725 
Lugol's  solution  of  irxline.  v.  205 

prepamtion  of,  viii.  396 
Lumbar  hernia,  iv.  681 
Lumbar  lymphatic  glands  and 

plexus,  V.  640 
Lumbar  puncture,  vii.  202 
in  meningitis,  ii.  394.  776 
Lumbo-sacral    articulation,    vi. 

538 
Lumbricales  manus,  anomalies  of. 

vi.  54 
Lumbricales  pedis,  anomalies  <)f. 

vi.  59 
Lumbricus  canis,  vi.  223 
Lunacy,  v.  25;  and  see  Jnmnity 
Lunar  caustic,  vii.  215 
Lunge-Zeckendorf  carbon  dioxide 

apparatus,  vi.  160 
Lungs,  V.  575;  vii.  749 

abscess  of,  v.  586 ;  vii.  755 
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liungs,    actioa   of   ansesthetics   on 
the.  i.  298 

affected  in  tropical  abscess,  v. 
688 

affections     of     the     broncliial 
glands,  V.  587 

amount  of  carbon  dioxide  elimi- 
nated by,  V.  768 

anatomy  of  the,  v.  575 

nomenclature  in,  v.  589 

atrium  of,  v.  581 

auscultation  of  the,  ii.  816 

bronchiectatic  cavities  in,  vii.  755 

capacity  of,  vi.  947 

carcinoma  of  the,  v.  606 

collapse  of,  i.  597 

complications  of,  following  an- 
cesthesia.  iii.  24  ^ 

condition  of  the,  in  diphtheria, 
iii.  488 

congestion  of  the,  v.  591 
active,  v.  691 
hypostatic,  v.  591 
mechanical,  v.  591 
passive,  v.  591 

corpora  amylacea  in  the,  iii.  296 

emphysema  of  the.  iii.  818 

enchondroma  of  the,  v.  606 

endothelioma  of  the,  v.  607 

examination   of,    during    preg- 
nancy, V.  881 

extract,  vi.  417 

Fell-0'Dwyer  method  of  insuf- 
flating, iv.  142 

fever,  vi.  676;  and  see  Pneumo- 
nta,  lobar 

gangrene  of,  v.  590 ;  vii.  755 
sputum  in,  vii.  488 

hypenemia  of,  v.  591 
sputum  in,  v.  433 

infarction  of,  v.  591 

in  infancy,  anatomical  consider- 
ation of,  vi.  685 

interstitial  cirrhosis  of,  vi.  675; 
see  Pneumonia,  chronic 

lymphatics  of,  v.  584,  644 

malformations  of,  vii.  706 

masons',  v.  594 

medication  by  way  of,  v.  785 

millers',  v.  694 

minute  anatomy  of,  terminology, 
V.  582 

nerves  of,  v.  585 

cpdema  of,  v.  598 

outline  of,  on  chest  wall,  iv.  567 

parasites  of,  vi.  501 

percussion  of  the,  ii.  815 

physical  examination  of  the,  ii. 

physiology  of.  vi.  945 

pneumonokoniosis,  v.  594 

pneumothorax,  v.  597 

relations  of,  to  surface  of  the 
chest,  ii.  812 ;  vi.  946 

root  of,  structures  in.  v.  578 

sarcoma  of  the,  v.  607 

surgical  diseases  of.  vii.  755 

syphilis  of,  vii.  621 

tuberculosis  of.  v.  509:  and  see 
Phthins  and  Tuberculoma 

tumors  of,  v.  605 

wounds  of,  vii.  753 
XuntUa  of  the  nail,  viii.  563 
Lunulate  foramen,  ii.  217 
Lupamaric  acid,  iv.  786 
Lupetazine,  v.  609 
Lupines,  poisonous  plants,  vl.  702 
Iiupoma,  V.  612 


Lupulin,  iv.  735;  v.  609 
Lupulinum,  v.  609 
Lupus,  a  cau.se  of  stenosis  of  the 
larynx,  v.  440 
crustosus,  V.  618 
diagnosed  from  syphilis  of  the 
nose,  vi.  148 
from    tuberculosis    of    the 
nose,  vi.  149 
elevatus,  v.  612 
erythematosus,  v.  609 

diagnosed  from  eczema,  iii. 

718 
diagnosed  from  lupus  vul- 
garis, V.  615 
diagnosed  from  seborrhoea, 

vii.  89 
diagnosis,  v.  611 
discoid,  V.  610 
disseminate,  v.  610 
etiology,  v.  610 
pathological  anatomy,  v.  610 
prognosis,  v.  611 
relation  to  tuberculosis,  v. 

611 
symptomatology,  v.  609 
treatment,  v.  612 
excdens,  of  the  ano-vulvar  re- 
gion, i.  896 
exulcerans,  v.  618 
hypertrophicus,  v.  618 
maculosus,  v.  612 
nievus,  i.  858 
nodosus.  V.  612 
non-exedens,v.  612 
non-ulceratus,  v.  612 
of  the  auricle,  v.  618 
of  the  extremities,  v.  614 
of  the  face,  v.  618 
of  the  genitals,  v.  614 
of  the  hand  and  Angers,  iv.  504 
of  the  larynx,  v.  4^ 
of  the  lips,  V.  618 
of  the  mucous   membranes,  v. 

614 
planus,  V.  612 
rodens,  v.  618 
serpiginosus,  v.  618 
tuberculatus,  v.  612 
tumidus,  V.  612 
verrucosus,  vii.  228 
vulgaris,  V.  612 

diagnosis,  v.  615 
P^sen's    method  of   treat- 
ment, vi.  998 
of  hand  and  fingers,  iv.  504 
pathology,  v.  614 
treatment,  v.  615 
varieties,  v.  612 
Luschka's  tonsil,  vii.  828 
hypertrophy  of,  iii.  618 
Lustgarten's  bacillus  of  svpliilis, 

i.  693 
Luxations,  iii.  506 ;  see  also  Disloca 

tiOHS 

congenital,  vii.  715 

of  testicle,  vii.  180 
Lycetol,  v.  616 
Lychnis  Oitha^,  vi.  701 
Lycoperdales,  iv.  286 
Lycoperdon,  iv.  286 
Lycopodium,  v.  616 

clavatum,  v.  616 
Lycopus,  V.  870 
Lydite,  vii.  910 
Lygosin,  vi.  827 
Lymph,  v.  617 

and  chyle  compared,  Hi.  76 


Lymph,  composition  of,  iii.  76;  v. 
617,  618 
flow  of,  efl^ect  of  massage  upon, 

V.  696 
formation  of,  v.  618 
metastasis  by  means  of  the,  v. 

778 
movement  of,  v.  620 
production  of,  disturbance  of,  vi. 

884 
rate  of  flow  of,  v.  620 
relation  of,   to    metabolism,   v. 
620 
Lymph  nodes,  v.  656 
affections  of,  v.  666 
amyloid  degeneration  of,  v.  660 
anatomical  considerations,  v.  659 
animal  parasites,  v.  660 
atrophy  of,  v.  660 
calcification,  v.  660 
carcinoma  of,  v.  662 
diseases  of,  v.  669 
fatty  degeneration  of,  v.  660 

infiltration  of,  v.  660 
hyaline  degeneration,  v.  660 
hyperplasia  of,  v.  662 
inflammation  of,  v.  660 ;  and  see 

LymphadenitiM 
in  scarlatina,  vii.  55 
pathological  changes  in,  v.  660 
pigmentation  of,  v.  660 
sarcoma,  v.  662 
scrofula,  v.  661,  666 
tuberculosis  of,  v.  667 
tumor  formation  in,  v.  661 
Lymph  scrotum,  iii.  788 
L3rmph  vessels  and  nodes,  surgi- 
cal affections  of,  v.  664 
Lymphadenitis,  v.  660 
acute,  V.  660 
chronic,  v.  660 
syphilitic,  v.  661 
tuberculous,  v.  661 
Lymphadenoma,  iv.  728;  v.  ^1. 
664;  and  see  I£odgkin*s  disease 
of  the  kidney,  v.  826 
of  the  mediastinal  glands,  v.  730 
of  the  orbit,  iv.  115 
LymphsBmia,  v.  500,  501 ;  and  see 

Leukctmia,  lymphatic 
Lymphangiectasis,  1.  852;  v.  621, 
666 
of  conjunctiva,  iv.  108 
Lymphangio-endothelioma,    vii. 

89,908 
Lymphangioma,  i.   362;    v.   666; 
vii.  908 
cavemosum,  i.  852 
cysticum,  i.  858 
etiology,  i.  358 
occurrence,  i.  852 
of  eyelids,  iv.  107 
relation  to  lymphangiectasis,  v. 

621 
simplex,  i.  852 
treatment,  v.  666 
varieties,  i.  352 
Lymphangioma        circumscrip- 
tum, V.  622 
Lymphangitis,  v.  628,  666 
acute,  V.  628 
chronic,  v.  624 
of  walls  of  veins,  viii.  210 
reticular,  v.  628 
syphilitic,  v.  623,  L24 
tuberculous,  v.  628,  624 
Lymphatic  capillaries,  formation 
of,  v.  651 
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Lymphatic    circulation,  disturb- 
ances of.  iii.  124 
Lymphatic  constitution,  vii.  446 
Lymphatic  diathesis,  vii.  446 
Lymphatic  duct,  v.  645;  and  see 
Tlioracic  duct 

right,  V.  646 
Lymphatic  dvscrasia,  vii.  446 
Lymphatic  glands,  v.  624,  656 

amyloid  degeneration,  i.  270 

anterior  auricular,  v.  630 

antebrachial,  v.  632 

axillary,  v.  632 

brachial,  v.  682 

bronchial,  v.  644 

ca?liac,  v.  640 

deep  cervical,  v.  631 ;  vi.  199 

diseases  of,  v.  659 

dorsal  mediastinal;  v.  644 

ectal  brachial,  v.  632 
cervical,  v.  630 
inguinal,  v.  634 

ental  brachial,  v.  632 
cervical,  v.  631 
inguinal,  v.  634 

extract  of,  vi.  414 

hsBmatopoietic  functions  of,  vi. 
413 

hyaline  deposits  in,  iv.  773 

hypogastric,  v.  640 

iliac,  V.  640 

inferior  jugular,  v.  631 

inguinal,  v.  634 

in  Hodgkin's  disease,  iv.  729 

intercostal,  v.  644 

lumbar,  v.  640 

mastoid,  v.  630 

mediastinal,  v.  644 

mesenteric,  v.  641 

methods  of  injecting,  v.  658 

occipital,  V.  630 

of   the   abdominal   and    pelvic 
cavities,  v.  640 

of  the  arm  and  shoulder,  v.  632 

of  the  head  and  neck,  v.  630 

of  the  leg.  V.  634 

of  the  neck,  v.  630;  vi.  198 

of  the  obturator  foramen,  v.  633 

of  the  thorax,  v.  644 

parotid,  v.  630 

pectoral,  v.  644 

popliteal,  V.  634 

posterior  auricular,  v.  630 

prescapular,  v.  638 

sacral,  v.  640 

sarcoma  of,  ii.  648 

sternal,  v.  644 

structure  of,  v.  656 

subauricular.  v.  630 

submaxillary,  v.  630;  vi.  199 

suboccipital,  v.  630 

superflcial  brachial,  v.  682 
cervical,  v.  680;  vi.  199 
cubital,  V.  632 
facial,  V.  630 
jugular,  V.  630 

supraclavicular,  v.  681 

suprahyoid,  vi.  199 

supratrochlear,  v.  682 

thoracic,  v.  644 

tuberculosis  of,  vii.  902 

ventral  mediastinal,  v.  644 

zygomatic,  v.  630 
Lymphatic  plexus,  bronchial,  v. 
644 

cceliac,  v.  641 

hypogastric,  v.  640 

iliac,  V.  640 


Lymphatic  plexus,  intercostal,  v. 

644 
lumbar,  v.  640 
mediastinal,  v.  644 
mesenteric,  v.  641 
sacral,  v.  640 
sternal,  v.  644 
Lymphatic  system,  v.  624 
definition,  v.  624 
development  of,  v.  657 
diseases  and  injuries  of,  v.  659 
general  structure  of,  in  man  and 

animals,  v.  626 
historical,  v.  625 
in  childhood,  ii.  881 
in  the  brain,  ii.  263 
methods  of  injecting,  v.  658 
topographical  anatomy  of,  v.  626 
truncus  jugularis,  v.  681 
Lymphatic  trunks,  v.  645 
Lymphatic  vessels,  v.  624 
afferent,  v.  656 
ectal.  of  the  head,  face,  and  neck, 

V.  627 
efferent,  v.  656 
ental,   of   the   head,   face,   and 

neck,  V.  627 
in  cardiac  muscle,  vi.  20 
in  striated  muscles,  vi.  18 
in  unstriated  muscular  tissue,  vi. 

22 
methods  of  injecting,  v.  658 
of  the  abdomen,  v.  635 
of  the  adrenals,  v.  637 
of  the  arm  and  shoulder,  v.  631 
of  the  axilla,  vii.  209 
of  the  brain,  ii.  263 
of  the  bronchi,  v.  584.  644 
of  the  central  nervous  system,  v. 

629 
of  the  diaphragm,  v.  642 
of  the  ear,  v.  628 
of  the  external  ear,  v.  627 
of  the  external  genitals,  v.  685 
of  the  eye  and  orbit,  v.  628 
of  the  eyelids,  v.  627 
of  the  face,  v.  627 
of  the  foot,  V.  633 
of  the  hand,  v.  631 
of  the  heart,  v.  643 
of  the  internal  genitals  (female), 

V.  637 
of  the  internal  genitals  (male),  v. 

636 
of  the  intestine,  v.  687 
of  the  kidney,  v.  815 
of  the  larynx,  v.  410,  629 
of  the  leg  and  thigh,  v.  633 
of  the  liver,  v.  639 
of  the  lungs,  v.  584,  644 
of  the  mammary  gland,  ii.  470; 

V.  640 
of  the  meninges,  v.  629 
of    the    mouth,   pharynx,    and 

larynx,  v.  628 
of  the  neck,  v.  630 
of  the  nose,  v.  627;  vi.  106 
of  the  oesophagus,  v.  648 
of  the  pancreas,  v.  638 
of  the  pelvic  limb,  v.  683 
of  the  pelvic  and  abdominal  vis- 
cera. V.  636 
of  the  perineum,  v.  635 
of  the  pleura,  v.  585 
of  the  skin,  viii.  561 
of  the  spleen,  v.  638 
of  the  stomach,  v.  687 
of  the  tongue,  v.  629 


Lymphatic  vessels  of  the  tonsils, 
v.  629 

of  the  trachea,  v.  644 

of  the  thoracic  limb,  v.  681 

of  the  thorax,  v.  641 

of  the  umbilical  cord,  viii.  5 

of  the  urinary  organs,   v.  G85, 
687 

origin  of,  V.  651 

structure,  v.  655 

tumors  of,  i.  852 ;  and  see  Lymph- 
angioma 

valves,  V.  655 
Lymphatic  vessels,  diseases  of^ 
V.  664,  666 

injuries  to,  v.  666 

parasites  in,  vi.  501 

varices  of,  iii.  78 
L3rmphatism,  vii.  446 
Lymphatolytic  serum,  viii.  477 
Lymphocytosis,  v.  492 

diagnostic  value  of,  v.  493 
Lymphcedema,  v.  666 
Lymphoid  cells  in    Inflammatioo, 
V.  4 

tissue,  iii.  254;  v.  657 
Lymphoma,  v.  668;  vii.  36.  907 

classification,  v.  663 

malignant,  iv.  728;  vii.  36;  and 
see  Ilodgkin's  disease 

of  the  eyelids,  iv.  107 

of  the  mediastinal  glands,  v.  730 

of  the  orbit,  iv.  115 

of  the  tonsil,  vii.  822 
Lymphomatosis,  iv.  728;  and  see 

Hodgkiu's  disease 
Lymphorrha^a,  v.  666 
Lymphosarcoma,  ii.  648;  iv.  728; 
V.  662;  vii.  36,  907 

differentiated    from    Hodgkin's 
disease,  iv.  731 

of  the  lachrymal  glands,  iv.  116 

of  the  mediastinal  glands,  v.  780 
Lyra,  ii.  180 
Ly satin,  i.  68 
Lysatinin,  i.  68 
Lysidin,  v.  669 

bitartrate,  v.  669 
Lysin,  i.  68 
Lysins,  iv.  844 
Lysoform,  iv.  246;  v.  669 
Lysol,  V.  669 

poisoning  by,  v.  670 
Lysulfol,  V.  670 
Lytta  vesicatoria,  ii.  651 

Mace,  V.  670;  vi   307 
Banda.  v.  670 

Macewen's  method  of  treatment  of 
inguinal  hernia,  iv.  675 

Ma<3iinery,  accidents  by,  to  pre- 
vent, vi.  330 

Macis,  V.  670 

Maclaya  cordata,  ii.  112 

Macrooasis  unicolor,  v.  165 

Macrobdella,  iv.  701 
decora,  iv.  702 

Macrocardius,  vii.  679 

Macrocheilia,  i.  852 

Macrodactylism,  iv.  498 

Macrog^nesy,  viii.  458 

Macroglossia,  i.  352;  vii.  798 

Macromyelon,  ii.  154 

Macrophages,  vi.  578 

Macropodia,  see  Pes  gigas,  vi.  574 

Macrosomia,  vii.  672 

Macrostomia,  viii.  490 

Macrostomus,  vii.  701 
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Macula  acustica,  i.  621 

111  tea,  iv.  77 
Kadder,  v.  670 
Kaddox'8  « glass-rod"  test,  Hi. 

492 ;  vi.  897 
Madeira,  v.  670 
Kadrug^  Springs,  v.  671 
Madura  foot,  i.  Wl 
Magendie,  foramen  of,  ii.  154 
Magendie's  solution,  v.  864 
Magistery  of  bismuth,  i.  761 
Magma  reticulare,  iii.  798 
Magnesia,  v.  672 

alba,  V.  672 

as  a  laxative,  v.  468 

as  an  antidote,  i.  379 

calcined,  v.  672 

creosote,  v.  678 

Ellis',  V.  672 

heavy,  v.  672 

Henry's,  v.  672 

Husband's,  v,  672 

hydrate  of,  v.  672 

light,  V.  672 

milk  of,  V.  672 

ponderosa,  v.  672 
Magnesium,  v.  672 

carbonate^  v.  672 

antidotal  value  of,  i.  872 
as  a  laxative,  v.  468 

citrate,  v.  678 

creosotate.  v.  673 

hydrate,  antidotal  value  of,  i. 
872 

hydroxide,  v.  672 

ichtli^olate,  v.  678 

in  unne,  viii.  56 

loreti  nates,  y.  678 

oxide,  v.  672 

phenol  sulpbonate,  v.  678 

sulphate,  v.  678 

antidotal  value  of,  1.  873 

sulphophenate.  v.  678 
Magnetic  method  of  hypnosis,  iv. 

812 
Magnetic  Mineral  Spring,  v.  678 
Magnetism,  animal,  see  Hffprum$, 

iv.  811 
Magnets  for  the  removal  of  foreign 

bodies  in  the  eye.  iv.  104 
Magnification,  table  of,  ii.  70 
Magnolia,  v.  674 

acuminata,  v.  674 

tripetala,  v.  674 

virginiana,  v.  674 
Magnolia  Spring,  v.  674 
MagnoUacen,  v.  674 
Magnolin,  v.  674 
Manan's  stretcher,  vi.  188 
Maidismus,  vi.  520 
Maine,    requirements   for   medical 

practice  in.  iv.  48 
Maisonneuve's  urethrotome,  viii. 

28 
Maize,  toxic  effect  of,  see  Pellagra 
Maizenic  acid,  iii.  291 
Mai,  grand,  iii.  845 

petit,  iii.  845 
Malabathrum  leaves,  iii.  94 
Malacosteon,  vi.  426 
Malakin,  v.  674 

Malaria,  v.  674;  vi.  655;  and  see 
Malarial  fevers,  Plaemodium 
malaria 

among  troops,  ii.  581 ;  v.  818 

arsenic  for,  i.  528 

conditions  favoring   occurrence 
of,  vi.  655 


Malaria,    diagnoRed    from    yellow 
fever,  viii.  595 

differential  diagnosis  of,  v.  535 

drowsiness  in,  iii.  560 

in  the  new-born,  vi.  278 

parasite    of,   vi.   657;    and    see 
Pltismodium  innlariiB 

Plasmodium  of.  vi.  655 

relation  of  mosquitoes  to,  v.  869 ; 
vi.  656 

treatment,  i.  877 

tropical,  v.  680 
Malarial  cachexia,  v.  680 
ICalarial  diseases,  v.  674 
Malarial  fevers,    v.   674;  and  see 
Intennittent   fever,   Jietnittent 
fever 

SBStivo-autumnal,  v.  677 

classification,  v.  674 

continued,  v.  677 

double  tertian,  v.  675 

intermittent,  v.  675 

masked  intermittent,  v.  677 

methylene  blue  for,  v.  782 

pernicious,  v.  679 

quartan,  v.  675 

quotidian,  v.  675 

relation  of  dengue  to,  iii.  402 

remittent,  v.  677 

tertian,  v.  675 

triple  quartan,  v.  675 
Malarial  pigment,  vi.  685 
Malarin,  v.  680 
Malassez's    artificial   capillary, 

ii.  41 
Malaxation,  v.  694 

in  treatment  of  aneurism,  1.  882 
Mai  de  los  pintos,  vi.  687 
Malformations,  vii.  668;  and  see 
Teratology 

by  defect,  vii.  695 

classification,  vii.  672 

due  to  agenesia,  i.  140 

frequency,  vii.  672 

hermaphroditic,  vii.  711 

in  insanity,  v.  51 

in  the  new -bom,  v.  276 

of  the  abdomen,  vii.  702 

of  the  adrenals,  vii.  566 

of  the  brain,  vii.  698 

of  the  circulatory  organs,  vii.  706 

of  the  cornea,  iii.  289 

of  the  diaphragm,  vii.  708 

of  the  digestive  tract,  vii.  708 

of  the  external  auditory  canal, 
iii.  618 

of  the  extremities,  vii.  718 

of  the  eye,  vii.  699 

of  the  face  and  neck,  vii.  699 

of  the  heart,  vii.  706 

of  the  integument,  vii.  717 

of  the  larynx,  v.  419 

of  the  oesophagus,  vi.  888 

of  the  omentum,  vi.  858 

of  the  pharynx,  vi.  600 

of  the  respiratory  tract,  vii.  705 

of  the  seminal  vesicles,  vii.  190 

of  the  sexual  organs,  vii.  710 

of  the  spleen,  vii.  705 

of  the  suprarenals,  vii.  705 

of  the  thorax  and  abdomen,  vii. 
702 

of  the  umbilicus,  viii.  6 

of  the  ureters,  viii.  11 

of  the  urogenital  organs,  vii.  707 

of  the  uterus,  viii.  72 

of  the  uvula,  viii.  109 

of  the  vagina,  viii.  188 


Malformations  of  the  vulva,  viii. 
160 
of  the  Wolffian  body,  viii.  580 
Malgaigne's     operation,    cheilo- 
plasty,  vi.  902 
for  harelip,  iv.  536 
Malic  acid,  v.  680 
Malignant    growths,    Dawbarn's 
operation  for,  v.  681 
extirpation  of  both  carotids  in, 

V.  681 
starvation  of,  v.  680 
Malignant  hemon-hagic  measles,  v. 
717 
jaundice,  see  Liver,  acute  yellow 

atrophy  oj 
leiomyoma,  vii.  35 
lymphoma,  vii.  36 
measles,  v.  717 
oodema,  iv.  808;  vi.  610;  and  see 

Gangrene  {Surgical) 
ophthalmia,  vii.  591 
pustule,  i.  863;  and  see  Anthrax 
spinal  disease,  vii.  387 
tumors,  see  Tumore  and  Carei- 
noma 
karyokinesis,  evidence  of,  v. 
301 
uveitis,  vii.  591 
Malingering  among  soldiers,  ii.  622 

in  insanity,  v.  68 
Mallein,  iv.  852 

test  for  glanders,  iv.   352;  viii. 
233 
Malleo-incudal  joint,  iii.  586 
Malleoli,  fracture  of,  iv.  268 
Malleotomy  for  club-foot,  iv.  226 
Mallet  for   use  in  mastoid  opera- 
tions, V.  702 
Mallet  finger,  iv.  517 
Malleus,  i.  616;  iii.  584;  vi.  126 

removal  of,  iii.  672 
Mallez's   vesical   dynamometer, 

iii.  564 
Mallotus  philippinesis,  v.  800 
Malmagnatte,  v.  159 
Mailpighian  bodies,  in  the  kidney, 
V.  810 
in  the  spleen,  vii.  417 
Malpractice,  v.  682;  viii.  510 
civil,  V.  682 
criminal,  v.  682 

suits  for,  following  dislocations, 
iii.  509 
Malt,  i.  169;  V.  688 

administration  of,  v.  685 
adulteration  of,  v.  684 
composition  of,  v.  683 
contraindications  to  use  of,   v. 

684 
extract  of,  v.  684,  685 
incompatibles,  v.  684 
liquors  as  beverages  for  soldiers, 

V.  806 
manufacture  of,  v.  683 
physiological  action  of.  v.  684 
preparations,  v.  683 
tests  for  diastatic  activity,  v.  688 
therapeutics  of,  v.  685 
Malta  fever,  v.  685 

serum  diagnosis  in,  vii.  182 
Maltase,  an  enzyme,  iii.  848 
Malum  coxffi,  v.  278 

senile,  v.  278 
Malva,  v.  686 
MalvaoesB,  v.  686 
Mamma,  ii.  461 

abnormalities  of,  vii.  717 
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Mamma,  abscess  of,  ii.  474 

Mania,  v.  128 

Marsh  gas,  i.  155 

absence  of,  ii.  464,  471 

acute  delirious,    v.   79;  see  In- 

Marshmallow, v. -694 

adenocarcinoma  of,  i.  114 

sanity,  cortfusional 

Martha's  vineyard,  vi.  97 

adenoma  of,  i.  113 

chronic,  v.  128 

Martin's  bouillon,  viii.  371 

amazia,  ii.  471 

homicidal,  v.  133 

filter,  viii.  382 

arteri(is  of,  ii.  469 

mitis,  V.  123 

operation  for  saddle-nose.  vi.  124 

at  puberty,  ii.  463 

of  dementia  prapcox,  v.  104 

Maryland,  requirements  for  medi- 

carcinoma of,  ii.  476,  630 

reasoning,  v.  137 ;  and  see  Para- 

cal practice  in,  i^.  48 

contusions  of,  ii.  473 

noia 

Masks  for  administering  ansM- 

cystadenoma  of,  iii.  344 

subacute,  v.  123 

thetics,  iii.  13 

cysts  of,  ii.  475 ;  iii.  351 

suicidal,  v.  133 

Masons'  lungs,  v.  594 

development  of,  ii.  461 

Mania  a  potu,  v.  83 

Mass,  V.  737 

diseases  of,  ii.  471 

Manic-depressive    insanity,    see 

blue,  V.  750 

of  the  nipple,  ii.  478 

Jtisri  n ity,  man  ic-depressite 

of  copaiba,  iii.  278 

during  pregnancy,  ii.  464,  468; 

Manihot,  vii.  638 

of  ferrous  carbonate,  v.  228 

iv.  340,  344;  v.  381 

aipa,  vii.  638 

of  mercury,  v.  750 

elephantiasis  of,  iii.  783 

Glaziovii,  vii.  638 

Massachusetts,  coroner  abolished 

embryology,  ii.  461 

utilissima,  vii.  638 

in,  iv.  43 

enchoudroma  of,  ii.  476 

Manilla  and  the  Philippines,  v. 

history  of  yellow  fever  in,  viii. 

fibroma  of,  ii.  475;  iv.  155 

688 

586 

hyperaesthesia  of,  ii.  473 

Manioca,  vii.  638 

inspection  and  analysis  of  foods 

hypertrophy  of,  ii.  472 

Manitoba,  Winnipeg,  viii.  313 

and  drugs  in,  iv.  169 

intlammation  of,  ii.  474 

Manitou  Springs,  v.  691 

laws  relating  to  adulteration  of 

irritable,  ii.  473 

Manna,  v.  692 

foods  and  drugs  in,  iv.  168 

lipoma  of,  ii.  476 

Alliagi.  V.  692 

medical  examiner  in,  iv.  43 

lymphatics  of,  ii.  470:  v.  641 

Brian9on,  v.  693 

requirements  for  medical  prac- 

melanosarcoma of,  ii.  630 

cake-,  V.  692 

tice  in.  iv.  48 

myxoma  of,  vi.  89 

flake-,  V.  692 

nerves  of,  ii.  470 

oak,  V.  698 

a  friction,  v.  694 

neuralgia  of,  ii.  473 

tamarisk,  v.  693 

diseases  benefited  by,  v.  697 

polymastia,  ii.  471 

Manna-ash,  v.  692 

douche,  i.  161 

rudimentary,  ii.  465 

Mannit,  v.  692 

in  ear  diseases,  iii.  658 

sarcoma  of,  ii.  476,  643 

Manometer,  iii.  98 

in  fractures,  iv.  256 

secretion  in  the,  ii.  471 ;  vii.  101 

Maple  sugar,  vii.  548 

in  intestinal  obstruction,  v.  173 

superuumerarj',  ii.  465,  471 

adulteration  of,  iv.  182 

modes  of  applying,  v.  694 

tuberculosis  of,  ii.  474 

Maple  syrup,  adulteration  of,  iv. 

physiological  effects  of,  v.  696 
Massaneta  Springs,  v.  699 

tumors  of,  ii.  475 

182 

veins  of,  ii.  470 

Maracaibo  bark,  iii.  92 

Massasoit  Spring,  v.  699 
Massena  or  St.  Begis  Spring,  v. 

wounds  of.  ii.  473 

Maranta,  i.  522 

ICammaxy  artery,  internal,  anom- 

arundinacea, i.  522 

699 

alies  of,  i.  529 

starch,  i.  522 

Masseter  muscle,  anomalies  of,  vi. 

internal  iateml,  i.  529 

Marasmus,  iv.  284 

43 

Mammary  g-lands,  ii.  461 ;  and  see 

Marching,  v.  814 

Mast-cell,  iii.  253 

Mamnui 

hygiene  of,  v.  814,  815 
Mardela  Springs,  v.  693 

Mastic,  V.  699 

extract  of,  vi.  416 

Mastication,  v.  700 

specific  action  of,  v.  818 

Marey's  sphygmograph,  vii.  283 

anomalies  of  the  muscles  of,  vi 

Mammary  hillock,  ii.  462 

Marienbad,  v.  693 

43 

line,  ii.  461 

Marie's    disease,   i.    86;    and    see 

effect  on  digestion,  v.  700 

streak,  ii.  461 

Acromegaly 

function  of  the  teeth  in,  vii.  650 

Mammary  vein,  internal,  anoma- 

Marietta, Ga.,  v.  693 

mechanism  of,  v.  700 

lies  of,  viii.  202 

Marigold,  ii.  553 

muscles  of,  v.  700 

Man,  ancestry  of,  iv.  38 

Marine,  articles  of  Geneva  Conven- 

Masticatory,   see    Cubebs,   Matieo, 
Kara,  and  Pepper 

evolution  of,  iv.  38 

tion  concerning,  iv.  739 

growth  of,  iv.  417 

Marjoram,  sweet,  v.  379 

Mastiche,  v.  699 

haemolymph  glands  in,  iv.  469 

Mark  West  Springs,  v.  694 

Mastigodes  hominis,  vi.  216 

influence  of  climate  on,  iii.  146 

Markasol,  v.  693 

Mastitis,  ii.  474 

pigments  found  in,  iii.  224 

Marlborough  system  of    sewage 

Mastoid,  surgical  anatomv  of  the, 

Manaca,  v.  686 

disposal,  vii.  188 

iii.  694 

Manchineel,   poisonous   plant,    vi. 

Marmorek's  media,  viii.  877 

structure  of,  iii.  695 

699 

Marriage,  capacity  to  contract,  iii. 

Mastoid  antrum,  i.  616;  vii.  286 

Manclaire  -  Gtersuny     operation. 

129 

Mastoid  cells,  i.  616 

viii.  26 

consjinguineous,  iii.  256 

indications  for  opening,  v.  701 

Mancona  bark,  vii.  42 

relation  to  deaf-mutism,  iii. 

measurements  of,  viii.  240 

Mandarin,  iii.  127 

259 

Mastoid  chisels,  v.  702 

Mandioca,  vii.  638 

fecundity  of,  viii.  247 

Mastoid  disease  as  cause  of  head- 

Mandragora  officinale,    poisonous, 

notification  of,  viii.  247 

ache,  iv.  552 

i.  (HO 

of  deaf-mutes,  iii.  367,  604 

differentiated  from    intracranial 

officinarum,  vi.  690 

of  insane  people,  v.  77 

abscess,  ii.  418 

Mandrake,  vi.  688 

Marrow,  ii.  117 

Mastoid  gouges,  v.  702 
Mastoid  lymphatic  glands,  v.  680 

poisonous,  i.  610 

cells,  ii.  20 

Manganese,  v.  686 

red,    formation   of  erythrocytes 

Mastoid  operations,  v.  701 

black  oxide  of.  v.  686 

in,  ii.  20 

indications  for,  v.  701 

dioxide  of,  v.  686 

Marrow-lymph  glands,   iv.  470; 
and  see  Hcpinolymph  glands 

preparation   of    patient    for.  v. 

permanganate,  v.  686 

702 

poisoning  by  salts  of,  v.  687 

Marrubin,  iv.  736 

Schwartze-Stacke's,  v.  706 

sulphate,  v.  686 

Marrubium,  iv.  736 

Stacke's.  v.  709 

Manhattan    Artesian   Wells,   v. 

vulgare,  iv.  786 

the  radical,  v.  706 

687 

Marsdenia  condurango,  iii.  286 

the  simple,  v.  703 
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Haatoid  process,  hyperostosis  of, 
iii.  682 

osteosclerosis  of.  iii.  682 

syphilitic  affections  of,  iii.  682 

tcndcrDess  over,  v.  701 
KastoiditiB,  compHcatioD  of  sup- 
purative otitis  media,  iii.  594 
Hasturbation  and  insanity,  v.  29 

cause  of  leucorrhoea,  v.  495 

signs  of,  vi.  849 
Mata's  modiflcationof  O'Dwyer's 

tube,  iv.  144 
Matches,     phosphorus     poisoning 

from,  vi.  622 
Matchless  Mineral  Wells,  v.  713 
Matd,  v.  713 
Maternal  impressions  a  cause  of 

deformity,  iv.  491 ;  vii.  672 
Mathews'  work  on  artificial  par- 
thenogenesis, vi.  516 
Mathieirs   apparatus   for  writer's 
cramp,  iv.  529 

dynamometer,  iii.  664 

rongeur  forceps,  v.  704 

tongue -holding  forceps,  iii.  12 
Matico,  V.  713 

camphor,  v.  714 
Mating,  iv.  34 

apolegamic,  iv.  84 

autogamic,  iv.  34 

endogamic,  iv.  34 

hetcrogamic,  iv.  84 

homogamic,  iv.  84 

pangamic,  iv.  34 

i-andom,  iv.  34 
Matricaria,  ii.  795 

Chamomilla,  ii.  795 
Matthews*  Hot  Springs,  see  Fer- 
ris Hot  Spnugg 
Matzoon,  v.  830 

Maxilla,  diseases  and  injuries  of,  v. 
247 ;  see  also  Jaim 

dislocation  of,  iii.  512 

fracture  of,  v.  247,  252 
Maxillary  angle,  vii.  231 
Maxillary  artery,  internal,  anom- 
alies of,  i.  527 
Maxillary  sinus,  vi.  104;  vii.  233; 
and  see  Antrum  of  Highmore 

diseases  of,  vi.  146 

measurements  of,  viii.  240 

syphilitic  lesions  of,  vii.  623 
Maximiun  occipital  point,  vii.  229 
May-apple,  vi.  688 
Maydl's  method  of  extirpating 

tiie  urinary  bladder,  viii.  26 
Mayor's  scarf,  iv.  259 
May-pop,  vi.  517 
Mazoum,  v.  830;  and  sec  Matzoon 
McBumey's  point,  i.  424,  426 
McCallister's   Soda  Springs,   v. 

714 
McCormac's  method  of  resection 

of  shoulder,  vi.  923 
McQraw's  ligature,  v.  181 
McXenzie  condenser,  iii.  662 
McKinnell's  circular  ventilator, 

iv.  757 
Meadow  saffron,  iii.  191 
Meal,  flaxseed,  v.  516 
Measles,  v.  714 

and  roetheln,  diagnosis,  vi.  998 

and  scarlatina,  diagnosis,  vi.  998 

and  smallpox,  diagnosis,  vii.  250 

atypical  course,  v.  717 

black,  V.  717 

blindness  in,  ii.  12 

clloical  history,  v.  714 

Vol.  viii. -45 


Measles,  coUl  in   treatment  of,  iii. 
194 

coexistence  with  other  eruptive 
fevers,  v.  719 

complications  of,  v.  718 

death  rate  in,  viii.  255 

decline,  v.  717 

definition,  v.  714 

diagnosis,  v.  718 

differential  diagnosis,  v.  718 

eruption,  v.  716 

etiology  of,  v.  720 

histor}',  V.  714 

in  aimies,  ii.  586 

incubation,  v.  714 

in  the  new-born,  vi.  278 

invasion,  v.  715 

Koplik's  sign,  v.  715 

malignant,  v.  717 

hemorrhagic,  v.  717 

morbid  anatomy  of,  v.  721 

pharyngitis  in,  vi.  592 

prognosis,  v.  722 

prophylaxis,  ii.  587;  v.  723,  814 

reinfections,  v.  720 

relapses,  v.  720 

relation  to  scarlatina,  vi.  997 

sequelae,  v.  720 

synonyms,  v.  714 

treatment,  v.  722 

without  catarrh,  v.  717 
eruption,  v.  717 
Measles,  Gherman,  see  Roeihtln 
Measurements  of  hollow  viscera, 

viii.  238 
Measures,  viii.  294 

metric  system  of,  viii.  299 
Measuring,  viii.  300 

machines  for  recording  scoliosis, 
V.  462 
Meat  as  food  for  invalids,  iii.  453 

digestibility  of  various  kinds  of, 
iii.  453 

for  soldiers,  v.  799 

poisonous,  iv.  185 
Meat-fly,  v.  154 
Meat  inspection,  v.  723 
Meatotomy,  viii.  23 
Meatus,  external  auditory,  i.  615 

absence  of,  iii.  621 

double,  Iii.  613 

fungous  growths  in,  iii.  639 
Mechanical  causes  of  chloasma,  11. 
836 

stage,  ii.  66 
Meconic  acid,  vi.  385,  386 

tests  for.  vi.  391 
Meconin,  vi.  385 
Meconium  (opium),  vi.  383 
Meconoisin,  vi.  385 
Media,  methoil  of  measuring  with 
tubes,  viii.  380 

nutrient,  preparation  of,  viii.  370 
Median  artery,  i.  530 
Median  nerve,  i.  453 

injuries  of,  i.  472 

paralysis  of,  i.  471 
Mediastinal  glands,  v.  644 

diseases  of,  v.  729 

lymphadenoma  of,  v.  730 

lymphoma  of,  v.  730 

lymphosarcoma  of,  v.  730 

tumors  of,  v.  730 
Mediastinitis,  v.  732;  vii.  756 
Mediastinum,  vii.  749 

abscess  of,  v.  732 

anterior,  v.  727 

dermoid  cysts  of,  v.  780 


Mediastinum,   diseases  of  the,  v. 
727;  vii.  756 

inflammation  of,  v.  732 ;  vii.  756 

lymphatics  of,  v.  644 

posterior,  v.  727 

syphilis  of,  v.  732 

tumors  of,  v.  730;  vii.  756 
Medical  corps,  naval,  vi.  185 
Medical  degrees,   length  of    pro- 
fessional courses  necessary  for, 
iv.  46 

necessary  preliminary  education 
for,  iv.  46 

power  to  confer,  iv.  46 
Medical  evidence,  expert,  iv.  52 

examiner,  iv.  43 

inspection  of  schools,  vii.  72 
Medical  Lake,  v.  732 
Medical  officer,  army,  duties  of,  v. 
792 

for  examining  of  recruits,  vi.  846 
Medical  sects,  iv.  '47 
Medical  service,  army,  i.  492 

naval,  vi.  185 
Medical  societies,  influence  of,  in 

raising  medical  educfition,  iv.  46 
Medical  Springs,  Medical  Lake, 

Washington,  v.  732 
Medicating  by  direct   application, 
V.  783 

by  fumigation,  v.  735 

by  inunction,  v.  735 

by  the  skin,  v.  733.  735 

endermatic,  v.  755 

hypodermatic,  v.  735 

in  childhood,  iii.  551 

intravenous,  v.  735 

modes  of,  v.  732 

of  mucous  membranes,  v.  733 

of  the  bladder  and  urethra,  v. 
733 

of  the  conjunctiva,  v.  733 

of  the  Eustachian  tube  and  mid- 
dle ear,  v.  733 

of  the  larynx,  v.  738 

of  the  mouth  and  pharynx,  v. 
733 

of  the  nasal  cavity,  v.  733 

of  the  respiratory  mucous  mem- 
brane, V.  733 

of  the  stomach  and  intestines,  v. 
734 

of  the  vagina  and  uterus,  v.  734 

rectal,  v.  735 

subcutaneous,  v.  735 

through  the  avenue  of  the  blood, 
V.  734 
Medioerebral  artery,  ii.  252 
Medichoroid  ailery,  ii.  254 
Medicinal  incompatibility ,  iv.  853 
Medicinal    Springs,    see    Minei^al 

itpjings 
Medicinerea,  ii.  182 
Medicines,  dosage  of,  iii.  550 
Medicines,  forms  of,  v.  735 

abstract,  v.  735 

acetum,  v.  740 

aqua,  v.  740 

bolus,  V.  735 

bougie,  V.  735 

capsules,  v.  738 

cataplasma,  v.  788 

cerate,  v.  735 

charta,  v.  737 

confection,  v.  735 

decoction,  v.  785 

disc.  V.  786 

elixir,  v.  786 
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Medicines,  emplastnim,  v.  788 

Meissner's  plexus,  v.  187 

Membranous  necrosis,  vi.  208 

emulsion,  v.  786 

Mel,  iv.  788 

Memory,  affected    in   insanity,  ▼. 

extract,  v.  736 

despumatum,  iv.  788 

47 

fluid  extract,  v.  786 

rosflR,  iv.  783 

loss  of,  iii.  261 

glycerite,  v.  786 
honey,  v.  786 

Melasna  neonatorum,  vi.  280 ;  and 

Meniere's  disease,  viii.  224 

see  Iheniophilia 

Meningeal  arteries,  laceration  of. 

infusion,  v.  736 

Melalontha,  vi.  225 

post-mortem  appearances,  i.  669 

iuice,  V.  736 
liniment,  v.  737 

Melancholia,  v.  117 

Meningeal  hemorrhage,  vii.  853 

delusions  in,  v.  118 

Meninges,  ii.  209 

liquor,  v.  738 

etiology,  v.  118 

hernia  of,  ii.  283 

mass.  V.  737 

involution,  v.  118 

1^'mphatics  of,  v.  629 
Meningitis,    acute    cerebro-spinal, 

mel,  V.  786 

of  dementia  pra?cox,  v.  104 

mixture,  v.  787 

pathological  anatomy,  v.  118 

vii.  329 

mucilage,  v.  737 

prognosis,  v.  120 

acute  externa^  vii.  882 

ointment,  v.  787 

treatment,  v.  120 

acute  spinal,  vii.  829 

oleate,  v.  787 

Melanin,  iii.  228;  vi.  684:  and  see 

bacteriology,  vii.  829 

oleo resin,  v.  737 

(hloring  matters,  animal 

diagnosis,  vii.  881 

paper,  v.  737 

deposit,  iii.  897 

prognosis,  vii.  831 

pills.  V.  737 

infarct,  iv.  868 

sequehe.  vii.  881 

plaster,  v.  788 

in  the  urine,  viii.  51 

symptoms,  vii.  880 

poultice,  V.  738 

Melanins,    animal    pigments,     iii. 

treatment,  vii.  331 

powder,  v.  738 

228 

and  intracranial  abscess,  differ- 

resin, v.  788 

Melanocancroid  of  the  conjunc- 

ential diagnosis,  ii.  418 

solution,  V.  738 

tiva,  iv.  109 

basilar,  ii.  481 

spirit,  V.  738 

Melanolestes  abdominalis,  v.  161 

causing  paraplegia,  vi.  498 

succus,  V.  736 

picipes,  V.  161 

cerebrospinal,  cold  in,  iii.  195 

suppository,  v.  789 

Melanoma,  vii.  87,  907 

chronic    basal,   dia&:nosed  from 

syrup.  V.  739 

of  the  iris.  iv.  110 

brain  tumor,  ii.  449 

tfiblet.  V.  789 

Melanoplus  differentialis,  v.  165 

chronic  spinal,  vii.  885 

tincture,  v.  789 

Melanosarcoma,  vii.  37 

epidemic     cerebro  -  spinal,    viL 

tinctures  of  fresh  herbs,  v.  789 

of  Ihe  cornea,  iii.  291 

329 

trituration,  v.  739 

of  the  parotid  gland,  vi.  511 

granular,  ii.  481 

troche,  v.  739 

Melanosis,   see    Addisan's   disease, 

in  the  new -bom,  vi.  278 

unguentum,  v.  787 

and  Sarcoma 

operation  for,  v.  709,  710 

vinegar,  v.  746 

oculi.  v.  218 

purulent,  iv.  562 

vinuni,  v.  740 

Melanotic  sarcoma,   ii.   644;    vii. 

simple,  ii.  890 

wafers,  v.  738 

87 

Kernig's  sign,  i.  394 

water,  v.  740 

Melasma  suprarenale,  i.  106 

leptomeningitis,  ii.  898 

wine.  V.  740 

Melia  Azedarach,  i.  675 

lumbar  puncture  in.  ii.  894 

Mediocommissure,  ii.  166 

indica,  i.  676 

pachymeningitis    cervicalis 

Medicomu,  ii.  173 

Melilot,  iii.  149 

hypertrophica,  ii.  393 

Medicomual  vein,  ii.  257 

Melilotus,  iii.  149 

pachj'meningitis  externa,  il 

Medidural  artery,  ii.  249 

altisaimus.  iii.  149 

391 

veins,  ii.  255 

ofticinalis,  iii.  149 

pachymeningitis  interna,  il 

Medifrontal  tiss\ire,  ii.  198 

Melinite,  vii.  910 

391 

gyre,  ii.  193 

Melissa,  i.  724 

syphilitic,  vii.  335 

Medibptic  artery,  ii.  254 

otlicinalis.  i.  724 

traumatic,  po8t-mort<.'m  appear- 

Medio-tcursal amputation,  i.  257 

Melituria,  see  Glycmuria 

ances,  i.  669 

Mediparietal  artery,  ii.  253 

Melizitase,  an  enzyme,  iii.  843 

tuberculous,    ii.    431;     vii.  338, 

Mediterranean  fever,  v.  685 

Meloe,  ii.  652 

901 

Medulla  oblong^ata,  ii.  154 

Meloidee,  v.  165 

blood  in,  ii.  435 

development  of,  ii.  280 

Melon-seed  bodies,  vi.  974 

definition,  ii.  481 

diseases  of,  see  Pons  a  fid  medulla, 

Melrose  Spring,  v.  740 

diagnosis,  ii.  484 

diseases  of 

Membrana  pellucida,  vi.  451 

etiology,  ii.  432 

lesions  of,  a  cause  of  hemiplegia. 

propria,  iii.  854 

general  obsc»rvations,  ii.  433 

iv.  683 

pupillaris  perse vemns.  v.  216 

in  the  adult,  ii.  434 

diagnosis  of,  ii.  287 

tympani.  i.  616;  iii.  582 

morbid  anatomy,  ii.  482 

nerve  centres  in,  ii.  291 

Membranes,   anterior   limiting,   of 

prognosis,  ii.  435 

tumors  of,  ii.  448 

the  eye,  iv.  71 

symptoms,  ii.  433 

diagnosis  of,  ii.  448 

basal,  iii.  854 

treatment,  ii.  435 

Medulla  of  bone.  ii.  117 

basilar,  i.  628 

Meningocele,  ii.  238,  411;  vii  2^ 

of  hair,  viii.  566 

Bowman's,  iv.  71 

diagnosis,  ii.  411 

Medullary  cords,  vi.  449 

Bruch's,  iv.  73 

of  the  orbit,  \i.  405 

Medullary  narcosis  in  obstetrics, 

cricothyroid,  v.  408 

pseudo-,  ii.  237 

v.  388 

cuticular,  iii.  854 

spinal,  vii.  287 

Medullary  plate,  ii.  268 

Demour's,  iv.  71 

treatment,  ii.  236,  411 

Megalophthalmos,  cornea  of,  iii. 

Descemet's,  iv.  71 

Meningococcus,  bacteriology  of,  i. 

289 

Duddell's.  iv.  71 

709 

Megralosporon,  vii.  788 

hyaloid,  viii.  205 

pathogenesis  of,  i.  709 

ectothrix  of  scalp,  vii.  782 

posterior  limiting,  of  the  eye,  iv. 

Meningo-encephalitis,      tubercu- 

endothrix of  scalp,  vii.  782 

71 

lous,  diagnosed  from  brain  tumor. 

Megastoma  entericum,  viii.  586 

Beissner's.  i.  621 

ii.  449 

iutestinale,  viii.  586 

reticulate,  i.  623 

Meningo-encephalocele,  kyphosis 

Meibomian  glands,  iv.  117;  viii. 

Buysch's.  iv.  73 

in,  V.  377 

559 

Shmpnell's,  i.  616 

MenispermacesB,  v.  859 

MeissePs   test  for    boric    acid  in 

tectorial,  i.  623 

Menispermum,  v.  859 

milk.  V.  840 

tympanic,  i.  616 

canadense,  v.  859 

Meissner's  corpuscles,  viii.  560 

vitelline,  vi.  448 

cocculus,  iii.  162;  vi.  683 
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Medicines* 
mesqult  emii. 


Menopause,  ii.  798;  see  Change  of 
life,  and  Ituanity,  dimactenc, 
V.  116 
as  a  factor  in  insanity,  v.  81 
cyst  formation  at.  ill.  851 
raenorrhagia  prior  to  or  duiing, 

V.  740 
symptoms  of,  v.  744 
Menorrha^a,  v.  740 
Menaes,  cessation  of.  at  the  meno* 
pause,  ii.  799 
excessive,  at  the  menopause,  ii. 
799 
Menses,  retention  of  the,  v.  741 
causes,  v.  742 
clinical  histor}-,  v.  742 
treatment,  v.  742 
Menstrual  blood,  ii.  87»  88 
Menstrual  flow,  v.  744 
cessation  of,  v.  744 
character  of,  v.  744 
duration  of,  v.  744 
quantity  of,  v.  744 
Menstruation,  v.  748 
cessation  of,  v.  744 
character  of,  v,  744 
disorders   of.   see   Amenon'h(£a, 

Dymnenorrhosa 
duration  of  period,  v.  744 
effect  of  cold  during,  iii.  28 
excessive,  v.  740 
first  appearance  of,  v.  744 
influence   of   castration    on,  ii. 

713 
in  metritis,  v.  785 
physiology  of,  v.  744 
quantity  of  discharge,  v.  744 
relation  to  lactation,  v.  745 

to  ovulation,  v.  748 
stages  of,  V.  748 
symptoms  of,  v.  744 
theory  of,  v,  748 
uterus  during,  v.  748 
vicarious,  v.  740 
Mental  activity,  effect  on  metabol- 
ism. V.  771 
Mental  condition  in  hysteria,  iv. 

888 
Mental  degeneration  in  dementia 
paralytica  and  dementia  pnecox, 
v.  105 
Mental    development,    in    child- 
hood, ii.  832 
in  infancy,  iv.  858 
Mental  diseases,    classification, 
V.  25 
Kraepelin*8,  v.  27 
Mental  disturbances,  during  preg- 
nancy, iv.  847 
surgical  relief  of,  ii.  425 
Mental  factors  in  paresis,  v.  87 
Mental  phenomena  at  the  meno- 
pause, ii.  800 
Mental  tubercle,  vii.  229 
Mentality,  subconscious,  iv.  811 

subliminal,  iv.  811 
Mentha  arvcnsis,  v.  745 
glabrata,  v.  745 
piperascens,  v.  746 
piperita,  vi.  558 
pulcgioides,  vi.  550 
pulegium,  vi.  650 
spicata.  vii.  262 
viridls,  vii.  262 
Menthiodol,  v.  746 
Menthol,  v.  746 
Japanese,  v.  746 
valerianate,  viii,  181 


Menthol-iodol,  v.  745 
Menthophenol,  v.  745 
Mento-hyoid  muscle,  vi.  46 
Mentone,  France,  v.  746 
Menyantiies,  ii.  614 

trifoliata,  ii.  514 
Menyanthin,  ii.  614 
Menyanthol,  ii.  514 
Meralgia  parsBsthetica,  vi.  247 
Meran,  v.  748 
Merchandise  a  means  of  spreading 

cholera,  viii.  358 
Mercier's  coude  catheter,  ii.  748 

in  vagina  ted  catheter,  ii.  746 
Mercur-ammonium   chloride,   v. 
765 

poisoning  by,  v.  758 
Mercurial  eczema,  iii.  424 
Mercurial  ointment,  v.  760 

eruptions  following,  iii.  424 

plaster,  v.  751 
Mercurial  poisoning,  incipient, 

symptoms  of,  v.  749 
Mercurialis,  see  Etiphorbiacea 
Mercurialization,  v.  749 

constitutional,  v.  756 
Mercuric  benzoate,  v.  756 

bromide,  v.  756 

chloride,  v.   758;  see  also  J/«'- 
cwr?/,  bichloride  of 

cyanide,  iii.  840;  v.  764 

formidate,  v.  765 

iodide,  v.  754 

nitrate,  v.  754 

oleate,  v.  756 

oxide,  V.  758 

salicylate,  v.  765 

Rubsulphate,  v.  754 

sulphate,  basic,  v.  754 

sulphide,  v.  756 
Mercurio  vegetal,  v.  686 
Mercurous  bromide,  v.  765 

chloride,  v.  751 ;  see  also  Mer- 
eury,  mild  rhloridt  of 

iodide,  v.  762 

oxide,  V.  756 

sulphide,  v.  756 

tannate,  v.  755 
Mercury,  v.  749 

absorption  and  elimination  of,  v. 
758 

acid  nitrate  of,  v.  754 

caustic  action  of,  ii.  767 

acute  poisoning  by,  v.  758 

alanate  of,  v.  765 

albuminate  of,  iv.  884 

amidopropionate  of.  v.  766 

ammonia  ted,  v.  755 

antidotes  to,  v.  760 

asparaginate.  v.  755 

bichlonde  of,  v.  753 

as  an  antiseptic,  i.  884 
as  a  disinfectant,  i.  687 
germicidal  action  of,  iii.  603 ; 
iv.  884 

biniodide  of,  v.  754 

black  oxide  of,  v.  756 
sulphide,  v.  766 

chronic  poisoning  by,  v.  769 

clinical  tests  for,  v.  760 

compounds  of,  v.  760 

corrosive  chloride  of,  v.  768 

cyanide  of.  iii.  340;  v.  755 

effect  on  foetus,  vi.  279 
on  workers  in,  vi.  325 

eruption  caused  by,  iii.  424 

fatal  quantity,  v.  757 

fulminate  of,  vii.  911 


Mercury,   general    therapeutics  of 
compounds  of,  v.  766 

green  iodide  of,  v.  753 

hypodermatic  use  of,  iv.  821 

imido-succinate,  v.  756 

in  the  treatment  of  digestive  dis- 
orders, V.  766 
of  skin  diseases,  v.  756 
of  syphilis,  v.  756 

intravenous  injection  of,  v.  194 

inunctions  with,  v.  735,  756 

mass  of,  V.  760 

medicinal    properties    of    com- 
pounds of,  V.  749 

metallic,  v.  750;  vi.  812 

in  intestinal  obstruction,  v. 
173 

mild  chloride  of,  v.  751 ;  see  also 
Calomel 

oleate  of,  v.  755 

perchloride  of,  v.  753 

periodide  of,  v.  754 

poisoning  bv,  v.  756 

protochloriae  of,  v.  751 

protoiodide  of,  v.  752 

pyroborate,  v.  755 

red  iodide  of,  v.  764 

red  oxide  of,  v.  753 

red  sulphide  of,  v.  756 

sozoiodol,  v.  765 

steamte  of,  v.  755 

subchloride  of,  v.  751 

subiodide  of,  v.  752 

succinimide,  v.  766 

tannate  of,  v.  755 

unoombiued.  iv.  760 

with  chalk,  v.  750 

yellow  iodides,  v.  752 
oxide  of,  V.  753 
subsulphate  of.  v.  764 
Mercury  (  =  Poison  ivy),  v.  239 
Mercury-zinc  cj^anide,  v.  755 
Merorachischisis,  vii.  695 
Merriam  pack,  v.  798 
Merycism,  vii.  503 
Merz  reduction  apparatus,  vi.  880 
MesamsBboids,  iv.  887 
Mesarteritis,  syphilitic,  ii.  107 
Mescal  (or  muscale)  buttons,  v. 

761 
Mescaline,  v.  761 
Mesencephal,  ii.  162;  see  Brain 
Mesencephalon,  ii.  162;  see  Brain 

development  of,  ii.  279 
Mesenchyma,  iii.  251;  iv.  837;  v. 

761 
Mesenteric     lymphatic    glands 

and  plexus,  v.  641 
Mesenteric  plexus,  \ii.  578 
Mesentery,  i.  16 

absence  of,  in  embryos,  iii.  181 

injuries  to,  i.  19 

tumors  of,  diagnosed  from  renal 
tumors,  V.  829 
Mesmerism,  i.  648;  iv.  811 
Mesoblast,  v.  761 

organs  derived  from,  iv.  387 
Mesocele,  ii   187 
Mesoderm,  i.  442;  v.  761 

organs  derived  from,  iv.  837 
Mesodermal  cysts,  vii.  721 
Mesogonimus  heterophyes,  vii.  870 

Westennanni,  vii.  867 
Mesometritis,  v.  783 
MesophoBrum  (hvptis),  v.  879 
Mesothelium,  iii.  866:  iv.  387;  v. 

763 
Mesquit  goim,  iv.  427 
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Metabolism,  i.  757;  ii.  768;  v.  762 
disturbances  of,  v.  773 
effect  of  disease  on,  v.  771 
of  exercise  on,  v.  770 
of  mental  activity  on,  v.  771 
of  non-nitrogenous  diet  on, 

V.  770 
of  proteid  diet  on,  v.  769 
in  neurasthenics,  vi.  251 
in  psychoses,  v.  39 
of  nerves,  vi.  231 
relation  of  lymph  to,  v.  620 
Metacarpal  bones,  dislocation  of. 
iii.  523;  iv.  512 
fracture  of,  iv.  263 
Hetacarpo-phalangeal  joint,  dis- 
eases of,  treatment,  v.  289 
resection  of,  vi.  912 
Metacele,  ii.  154 
Metacetone,  iii.  467 
Metachloral,  v.  776 
Metachromatic  bodies,  i.  681 
Metacopaivic  acid,  iii.  278 
Metacresol-anytol,  i.  406;  v.  776 
Metacresol  cinnamic  ester,  v.  776 
Metallic  mercury,  v.  750 

poisoning  by,  v.  757 
Metallic  salts    as  deodorants,  iii. 

411 
Metallic    splints,    perforated,  iii. 

557 
Metallic  tinkle,  ii.  819 
Metals  as  cause  of  food  poison,  iv. 

184 
Metamerism,  vii.  105 
Metaphases,  ii.  764 
Metaplasia,  v.  776 
adipose,  v.  777 
cartilaginous,  v.  777 
epithelial,  v.  776,  777 
fatty,  V.  777 
§brous,  V.  777 
lymphoid,  v.  777 
muscular,  v.  777 
myxomatous,  v.  777 
osseous,  V.  777 
pathological,  v.  776 
physiological,  v.  776 
Metapore  =  foramen  of  Mag^n- 

die,  ii.  154 
Metasol,  v.  776 
Metastasis,  v.  777 

classification,  v.  778 
crossed,  v.  778 
direct,  v.  778 
hematogenous,  v.  778 
implantation,  v.  778 
in  carcinoma,  ii.  675 
incorrect  uses  of  term,  v.  778 
lymphogenous,  v.  778 
of  animal  and   vegetable  para- 
sites, V.  779 
of  tumors,  v.  779;  vii.  904 
paradoxical,  v.  778 
retrograde,  v.  778 
transplantation,  v.  778 
Metastrong^ylns    paradoxus,   vi. 

219 
Metatarsal  arch,  weakness  of  ante- 
rior, iv.  211 ;  and  see  Metatar9algia, 
an  tenor 
Metatarsal  bones,  dislocation  of, 
iii.  530 
fracture  of,  iv.  269 
Metatarsalgia,  anterior,  iv.  211 
etiology,  iv.  211 
pathology,  iv.  212 
treatment,  iv.  212 


Metatarso-phalangeal    articula- 
tions, diseases  of,  v.  275 
Metatarsus,    amputation    through 

the,  i.  255 
Metatela,  ii.  139 

Metencephal,  ii.  154 ;  and  see  Brain 
Metencephalon,   ii.    154;  and  see 

Brain 
Methacetin,  v.  780 

relation  to  phenacetin,  vi.  606 
Methaemoglobin,  ii.  29 

formation  of,   in  the  blood,  in 
poisoning  by  chlorates,  iii.  2 

in  the  urine,  viii.  32 
Methenyl-anisidine,  v.  780 
Methenyl  -  d  i  -  para  -  phenetidin, 

v.  780 
Methol,  v.  780 
Methonal,  v.  780 
Methoxy-acet-para  -  phenetidin, 

V.  377 
Methoxy-caffeine,  v.  780 
Methyl-acetanilid,  iv.  41 
Methyl  alcohol,  v.  780 

poisoning  by,  v.  781 
Methylamin,  ptomaYn,  vi.  784 
Methyl-chloride,  v.  781 
Methyl-chloroform,  v.  781 
Methyl-iodide,  v.  781 
Methyl-loretin,  v.  781 
Methyl-oxide,  v.  781 
Methyl-phenacetin,  v.  781 
Methyl-phosphin,  v.  781 
Methyl  salicylate,  vii.  9 
Methyl  violet,  vi.  817 
Methyl-glyoxalidin,  see  Lysidin, 

V.  660 
Methyl-g^anidin,  ptomaYn,  vi.  786 
Methyl-pelletierine,  vi.  782 
M  e  t  h  y  1-protocatechuic      alde- 
hyde, viii.  182 
Methyl-pyridin  sulfocyanate,  v. 

781 
Methyl-pyrocatechin,  iv.  ^23 
Methyl-salicylate,  vii.  9 
Methyl-salol,  v.  781 
Methyl-uramin,  ptomaYn,  vi.  786 
Methyl-urethane,  v.  782 
Methylene  bichloride,  v.  782 

as  an  anaesthetic,  i.  292 
Methylene  blue,  v.  782 
Methylene  chloride,  v.  782 
Methylene-dicotoin,  iv.  247 
Methylene  di-tannin,  vii.  637 
Methylene  ether,  vi.  638 
Methylenic  chloride,  v.  782 
Methylic  ether,  v.  781 
Methysticin,  v.  301 
Methysticiun,  v.  301 

excelsum,  v.  301 

methysticum,  v.  301 
Metre,  viii.  298 
Metre  angle,  i.  583 
Metric  system  of  weights   and 

measures,  viii.  298 
Metritis,  v.  783 

acute  puerpenil,  v.  783 

septic     (non-puerperal),    v. 
783 

desiccans,  v.  783 

diagnosis,  v.  785 

etiology,  v.  783 

hysterica,  v.  783 

interstitial,  v.  783 

parenchymatous,  v.  788 

pathology,  v.  784 

prophylaxis,  v.  785 

symptomatology,  v.  784 


Metritis,  treatment,  v.  785 

varieties,  v.  783 
Metrology,  principles  of.  viii.  295 

relation  of.  to  arithmetical  nota- 
tion, viii.  295 
Metropium  linnca,  vi.  698 

venosum,  vi.  698 
Metrorrhagia,  v.  786 
Mexican  tea,  viii.  315 
Mexico,  V.  787 

history  of  yellow  fever  in,  viii. 
585 

Pharmacopa?ia  in,  vi.  585 
Meyer^s  mixture,  ansstlietic.  i.  293 
Mezereon,  v.  790 
Mezereum,  v.  790 

resin,  v.  790 
Michigan  method  of  artificial  res- 
piration, i.  561 
Michigan,  requirements  for  medical 

practice  in,  iv.  48 
Micrencephalus,  vii.  698 
Microbrachius,  vii.  714 
Microbrenner,  iv.  809 
Microcardius,  vii.  679 
Microcephalus,   ii.   228;  vii.    698: 

and  see  Idiocy,  microcephalic 
Microcheiria,  iv.  498 
Microcidin,  v.  790 
Micrococcus,  i.  680 

gonorrha?a*.  i.  709 
Microdactylism,  iv.  498 
Micrognathus,  vii.  701 
Micromazia,  ii.  464 
Micromelus,  vii.  714 
Micrometer,  eye-piece,  ii.  70 
Micro-organisms,  i.  679;  and  see 
Bacilli  and  Bacteria 

in  building  materials,  iv.  751 

pathogenic,  iv.  751 
Microphages,  vi.  578 
Microphotography,  vi.  626 
Microphthalmos,  cornea  of,  iii.  389 
Microphthalmus,  vii.  699 
Microphyle,  vi.  448 
Micropus,  vii.  714 
Micropyle,  iv.  848;  vi.  448 
Microscope  in    photomicrography, 

vi.  628 
Microsomes,  ii.  761 
Microsomia,  viii.  419 
Microsporon,  vii.  783 

furfur,  i.  721 ;  vii.  783 

minutissimum,  cause  of  erythras- 
ma,  iv.  10 
Microstomia,  viii.  490 
Microstomus,  vii.  701 
Microtomes,  iv.  712,  714 
Micturition,  abnormal,  i.  776 

changes  in  stream,  during,  viii. 
486 

difficult,  i.  777 

delayed,  i.  777 

diminished  stream,  viii.  484 

disorders  of,  viii.  484 

dribbling,  viii.  484 

frequency,  viii.  484 

hesitating,  viii.  486 

infrequent,  i.  777 

interrupted,  i.  777 

mechanism  of.  iii.  839 

painful,  i.  777;  viii.  484 

retarded,  i.  777 

retention,  viii.  486 

uncontrollable,  i.  777 

urgency,  viii.  484 
Middle  ear,  medication  of  the.  v. 
788 
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Middle-ear  pipette,  iii.  652 
Middletown  Mineral  Springs,  v. 

790 
Midge,  Columbacz,  v.  164 
Mid-parent,  iv.  643 
Midshipman's  butter,  i.  101 
Midway  Warm  Springs,  v.  701 
Midwives,  registration  of,  iv.  47 
Migor,  ii.  828 
Migraine,  iv.  550 

blioduess  in.  ii.  18 

course  and  duration,  iv.  550 

diagnosis,  iv.  550 

etiology,  iv.  550 

ophthalmic,  iv.  550 

pathology,  iv.  551 

symptoms,  iv.  550 

treatment,  iv.  551 
Migrainine,  v.  791 
Mikania,  iv.  422 
Milfoil,  viii.  818 
Milia  of  eyelids,  iv.  118 
Miliaria,  v.  791 

alba,  V.  791 

papulosa,  V.  791 

rubra,  v.  791 

vesiculosa,  v.  791 
Military  biscuit,  v.  801 
Military  hvgiene,  v.  792 

avoidable  camp  diseases,  v.  813 

bathing,  v.  816 

beverages,  v.  804 

clothing,  V.  792 

food,  V.  798 

general  considerations,  v.  817 

guard  duty,  v.  815 

gymnastics,  v.  817 

habitations,  v.  807 

kitchens,  v.  818 

latrines,  v.  812 

marching,  v.  814 

setting  up,  v.  815 

weights  to  be  carried,  v,  797 
Military  rations,  v.  799 
Military  science,  diseases  depend- 
ent on,  ii.  621 
Milium,  V.  818 

colloid,  iii.  200 
Milk,  V.  818 

action  of  rennin  upon,  vi.  898 

adulteration  of.  iv.  182;  v.  838 

analysis  of,  v.  826 

anomalies  of,  v.  828 

as  a  cause  of  disease,  v.  838 

as  a  food  for  invalids,  iii.  451 

as  a  medium  for  bacteria,  viii. 
877 

as  an  antidote,  i.  871 

asses',  V.  825 

blue,  V.  828.  888 

brown,  v.  888 

butter,  V.  828 

care  of,  v.  842 

certified,  v.  848 

chemical  composition  of,  iii.  451 
preservatives  of,  v.  839 

coagulation  of,  iii.  151 

coloring  matter  in,  detection  of, 
V.  840 

colostral,  as  cause  of  disease,  v. 
883 

condensed,  iv.  866;  v.  829 
adulteration  of,  iv.  180 

cow's,  V.  819 

compared  with  human,  iv. 
862 

curdling  of,  iii.  125 

detection  of  substances  in,  v.  840 


ilk,  diseases  conveyed  by,  v.  838 
drug.s  eliminated  in,  v.  818 
examination  of,  in  the  selection 

of  a  wet-nurse,  viii.  305 
fermentation  in,  v.  828 
foods  excreted  by,  v.  818 

modifying,  v.  818 
foreign  bodies  in,  iii.  542 
fortided,  iii.  453 
formula,  Meigs*,  v.  880 
goat's.  V.  825 
green,  v.  833 
human,  v.  824 

analysis  of,  ii.  471 :  iv.  862 
compared    with    cows',   iii. 

152:  iv.  862 
quantity,  ii.  471 
quantity,  to  decrease,  v.  825 
quantity,  to  increase,  v.  825 
secretion  of.  ii.  471 
injurious,  from  diseased  animals, 

V.  835 
in  relation  to  public  health,  v. 

833 
inspection  of,  v.  839 
laboratories,  iv.  864;  v.  882 
mare's,  v.  825 
objectionable,  v.  833 
of  magnesia,  v.  672 
of  sulphur,  vii.  561 
pasteurization  of,  iii.  452;  v.  889 
peptonized,  iii.  452;  v.  829 
poisonous,  iv.  188;  v.  828 
powder,  v.  829 
preservation  of,  v.  888 
preservatives  in,  detection  of,  v. 

840 
products  of,  V.  828 
red.  V.  823,  838 
secretion  of,  v.  818 

effect  of   sympathetic  ner- 
vous system  on,  vi.  588 
separated,  iv.  822 
slimy,  V.  823 
standards,  v.  688 
sterilization  of,  iii.  452;  iv.  866; 

V.  839 
sugar  of.  V.  829,  848 
origin  of,  v.  819 
witches,  V.  826 
vellow,  V.  823,  888 
Milk  crust,  iii.  710;  vii.  87 
Milk-curdling    ferment    of    the 

pancreas,  vi.  463,  480 
Milking,  v.  842 

Milk-jelly,  how  to  make,  iii.  453 
Milk-sickness,  v.  848 
Milk-sugar,  v.  829,  848 
Milk-teeth,  vii.  645 
Milkweed,  i.  565 
Millboro  Springs,  v.  848 
MUlers,  health  of.  vi.  825 

lung,  V.  594 
MilUpedes,  v.  160 
Millon's  reaeent,  viii.  44 
Milzbrandcedem,  1.  866 
Mimusops,  i.  728 
balata,  i.  728 

Schomburgkii,  i.  728 
Schomburgkii,  i.  723 
Minced-meat  cakes,  how  to  make, 

iii.  454 
Mindererus,  spirit  of,  i.  216 
diaphoretic  action,  iii.  433 
Mineral,  crystal,  vi.  745 
Mineral  acids  as  disinfectant,  i.  687 
burns  from,  ii.  520 
toxicology  of,  i.  69 


Mineral  alkalies,  toxicology  of,  v. 

844 
Mineral  Hill  Springs,  v.  845 
Mineral    industries,   dangers    of 

working  in,  vi.  824 
Mineral  springs  and  waters,  v. 

845 
Aachen,  i.  1 
Abenake's  Springs,   Quebec,  i. 

89 
Adams  County  Mineral  Springs, 

Ohio,  i.  105 
Adams  Springs,  Cal.,  i.  105 
Addison  Mineral  Springs,  Me., 

i.  106 
Addison  Sulphur   Springs,  W. 

Va.,  i.  106 
Adirondack  Mineral  Springs,  N. 

Y.,  i.  126 
^tna  Springs,  Cal.,  i.  137 
Agua  azufrosa  del  topo  chico,  i. 

142 
Agua  de  Vida  Springs,  Cal.,  i. 

143 
Agua  fria,  i.  148 
Agua  hedionda,  1.  148 
Agua  tilia,  i.  144 
Aguaz  calientes,  Cal.,  i.  144 
Aix-les-bains,  i.  161 
Alburgh  Springs.  Vt.,  i.  166 
Alhambra  Springs,  Mont.,  1.  172 
Alhuelican  Springs,  i.  178 
Alleghany  Springs,  Va.,  i.  191 
Allen  Springs,  Cal.,  i.  191 
Allouez  Mineral  Springs,  Wis., 

i.  192 
Alpena     Magnetic     Sulphur 

Springs,  Mich.,  i.  201 
Alum  Rock  Springs,  Cal..  i.  206 
Ambler  Springs,  S.  C,  i.  208 
American  Carlsbad  Springs,  111. , 

i.  214;  v.  848 
Americanus  Mineral  Well,  Mich., 

1.  214 
Anderson  Mineral  Springs,  Cal., 

i..  320 
Antidyspeptic       and      Tonic 

Springs,  Va.,  i.  374 
Aragon,  baths  of,  i.  437 
Arctic  Springs,  Wis.,  i.  489 
Arrington      Mineral      Springs, 

Kaus.,  i.  522 
Arrow-head  Hot  Springs,  Cal., 

i.  522 
Arumbaro  Springs.  Mex.,  i.  561 
Atotonilco,  i.  602 
Atotonilco  de  San  Andres,  i.  602 
Aurora  Springs,  i.  640 
Avon  Sulphur  Springs,  i.  675 
Ayer's  Amherst  Mineral  Springs, 

i.  675 
Azule  Springs,  i.  676 
Axocopan,  i.  675 
Bad-Nauheim.  vi.  151 
Bailey  Springs,  i.  722 
Ballard  ville  Lithia  Springs,  1. 723 
Ballston  Spa,  i.  728 
Banff  Hot  Springs,  i.  780 
Bafio  de  San  Pablo,  i.  732 
Bafios  de  las  Arenas,  i.  782 
Bailod  en  el  Pefton,  i.  782 
Barker's  Springs,  i.  734 
Barium  Springs,  i.  734 
Bartlett  Springs,  i.  735 
Bath  Alum  Springs,  i.  787 
Bath.  England,  i.  786 
Baths  of  Aragon,  i.  487 
B.  B.  Mineral  Springs,  i.  787 
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Mineral  spring  and  waters,  Beall 

Spring,  i.  788 
Beck's  Hot  Sulphur  Springs,  i. 

788 
Bedford  Alum,  Iron  and  Lithia 

Springs,  i.  788 
Bedford  Chalybeate  Spring,  Pa., 

i.  739 
Bedford  Magnesia  Spring,  Pa.,  i. 

789 
Bedford  Springs,  Ky.,  i.  789 
Bedford  Springs,  Pa.,  i.  789 
Belknap  Hot  Medical  Springs,  i. 

741 
Bentley  Springs,  i.  748 
Berkeley  Springs,  i.  747 
Big  Bone  Springs,  i.  753 
Birchdale  Springs,  i.  760 
Black  Barren  Mineral  Springs,  i. 

768 
Black  Sulphur  Springs,  ii.  530 
Biadon  Springs,  i.  799 
Blodgett's  Springs,  Cal.,  ii.  16 
Blount  Springs,  ii.  Ill 
Blue  Hill  Mineral  Springs,  ii.  Ill 
Blue  Lick  Springs,  ii.  112 
Blue  Ridge  Springs,  ii.  112 
Boerne,  ii   118 

Borland  Mineral  Well.  ii.  180 
Bosthwick  Mineral  Springs,  ii. 

181 
Boswell  Springs,  ii.  182 
Boulder  Hot  Springs,  ii.  182 
Bowden  Lithia  Springs,  ii.  184 
Bowling  Ally  Spring,  Bedford, 

Pa.,  i.  789 
Bradford  Mineral  Springs,  ii.  186 
Brides  les  bains,  ii.  482 
Bromine-arsenic,  ii.  487 
Brown's  Wells,  ii.  498 
Buena  Vista  Springs,  ii.  515 
Buffalo  Lithia  Springs,  ii.  516 
Burdett  Mineral  Springs,  ii.  516 
Butterworth's,  Mich.,  ii.  529 
Byron  Springs,  Cal.,  ii.  530 
Caledonia  Springs.   Canada,   ii. 

553 
Calif ornian  Geysers,  the.  ii.  555 
California  Seltzer  Springs,  ii.  557 
Calistoga  Springs,  ii.  557 
Capon  Springs,  ii.  653 
Carabaila  Mineral  Spring,  ii.  654 
Caramecuaro,  ii.  655 
Carisbad,  ii.  708 
Castalian  Mineral  Springs,  Cal., 

ii.  708 
Castalian  Springs,  Miss.,  ii.  708 
Castle  Creek  Hot  Springs,  i.  450 
Catoosa  Springs,  ii.  755 
Cedar  Springs  (Ohio),  ii.  760 
Chalybeate  Springs,  Ga.,  ii.  794 
Chamiquel,  Mex..  ii.  794 
Charleston    Artesian    Wells,    ii. 

801 
Chattolanee  Springs,  Md..  ii.  801 
Chichancanal),  Mex.,  ii.  826 
Chichimequillas,  3Iex.,  ii.  826 
Chichi pico,  Mex.,  ii.  826 
Chick's  Springs,  S.  C,  ii.  827 
Chittenango    Sulphur    Springs, 

N.  Y..  ii.  885 
Chucaudiro,  Mex.,  iii.  76 
Cicnega,  Mex.,  iii.  87 
Cienega  dc  Mata,  Mex.,  iii.  87 
Cincinnati  Artesian  Well,  iii.  98 
Claredon  Springs,  Vt.,  iii.  129 
Claremonde  Chalybeate  Spring, 

Ga..  iii.  129 


Mineral    springs    and    waters, 

Clark's    Red    Cross    Mineral 

Well,  Mich.,  iii.  129 
Clark's       Riverside        Mineral 

Springs,  Mich.,  iii.  130 
Clear  Creek  Springs,  Ky.,iii.  181 
Clifton  Springs,  N.  Y..  iii.  136 
Climax  Springs,  Mo.,  iii.  148 
Cloverdale       Lithia       Springs, 

Penn.,  iii.  149 
Cold  Sulphur  Spring,  Va.,  iii. 

193 
Colemanville    Mineral    Springs, 

Va.,  iii.  196 
Colonial  Springs,  N.  Y.,  iii.  207 
Columbia  Springs,  N.  Y.,  iii.  225 
Comanjilla,  Mex.,  iii.  226 
Commonwealth  Mineral  Springs, 

Mass.,  iii.  228 
Cooper's  Well,  Miss.,  iii.  277 
Cornelian  Hot  Springs,  Cal.,  v. 

408 
Coronado  Springs,  iii.  292 
Crab  Orchard  Springs,  Ky.,  iii. 

811 
Cresson  Springs,  Pa.,  iii.  829 
Crocker  Springs,  Tenn.,  iii.  880 
Crockett  Arsenic-Lithia  Springs, 

Va.,  iii.  880 
Crum  Mineral  Spring,  Ohio,  iii. 

888 
Cuincho,  Mex.,  iii.  888 
Dearborn  Spring,  Vt.,  iii.  874 
Deep  Rock  Spring,  N.  Y.,  iii. 

898 
Des  Chutes  Hot  Springs,  Ore., 

iii.  427 
Dixie  Springs,  Tenn.,  iii.  549 
Dolores,  Mex..  iii.  550 
Doxtatter's  Mineral  Well,  iii.  552 
Duncan  Springs,  Cal.,  iii.  562 
Eaton  Rapids  Wells,  Mich.,  iii. 

698 
El  Chino,  Mex.,  ii.  884 
Elgin  Springs.  Vt..  iii.  786 
El  Paso  de  Hobles  Hot  and  Cold 

Sulphur  Springs,  Cal.,  iii.  787 
Equinox  Spring,  Vt.,  iii.  860 
Esperanza,  N.  i .,  iv.  11 
Estill.  Ky..  iv.  11 
Eureka  Springs,  Ark.,  iv.  18 
Eureka  Springs,  Cal.,  iv.  18 
Excelsior  Spring,  N.  Y.,  iv.  48 
Fanquier       White      Sulphur 

Springs,  Va.,  iv.  188 
Fannville  Lithia  Springs,  Va., 

iv.  138 
Fernvale  Springs,  Tenn.,  iv.  148 
Ferris  Hot  Springs,  Mont.,  iv. 

149 
Fort    Cniwford    Mineral    Well, 

Wis.,  iv.  247 
Fountain     Park     Magnetic 

Springs.  Ohio,  iv.  247 
Franklin  Spring,  Ga.,  iv.  269 
Franzensbad.  iv.  269 
French   Lick  Springs.  Ind.,  iv. 

270 
Fry's  Mineral  Spring,  Iowa,  iv. 

275 
Fulton  Wells,  Cal.,  iv.  275 
Gainesville,  Ga.,  iv.  286 
Galbraith  Springs,  Tenn..  iv.  288 
Gastein,  Austria,  iv.  309 
Gay  lord    and    Gulick     Mineral 

Springs,  Penn.,  iv.  314 
Geneva  Lithia  Springs,  N.   Y.. 

iv.  316 


Mineral  sprinn  and  waters,  Get 

tysburg   Springs,    Penn..  iv. 

849 
Geuda,  Kan.,  iv.  349 
Gilroy  Hot  Springs,  Cal..  iv.  a51 
Glen  Alpine    Mineral    Springs, 

Cal.,  iv.  868 
Glen  Alpine  Springs,  Tenn.,  iv. 

368 
Glen  Springs,  N.  Y..  iv.  368 
Glen  Summit  Springs,  Penn.,  iv., 

369 
Glenn  Spring,  Tenn.,  iv.  870 
Glenn  Springs,  S.  C,  iv.  370 
Glenola  Springs.  Va.,  iv.  370 
Glen  wood  Springs,  Col.,  iv.  370 
Godbold  Mineral  Well.  Iv.  374 
Grand  Haven    Mineral  Spring, 

Mich.,  iv.  410 
Great  Bear  Spring,  N.  Y.,  iv. 

414 
Great  Paraiso  Hot  Soda  Spring, 

Cal..  vi.  484 
Greenbrier       White       Sulpliur 

Spring,  West  Va..  iv.  414 
Green  Lawn  Spring,  111.,  iv.  414 
Gudon  Springs.  Cal..  iv.  405 
Harbin    Hot    Sulphur  Springs, 

Cal.,  iv.  588 
Harris  Lithia  Springs,  S.  Car., 

iv.  538 
Harrison  Hot  Springs,  Brit.  Col.. 

iv.  538 
Haywood        White        Sulphur 

Spring,  N.  Car.,  iv.  546 
Healing  Springs.  Ala.,  iv.  562 
Healing  Springs.  Va. :  see  Z&rf 

Springs,  Va.,  iv.  746 
Heilbronn  Mineral  Springs,  Fla., 

iv.  624 
Highland  Springs,  Cal.,  iv.  688 
Highland  Springs,  Me.,  iv.  689 
Horn's  Spring.  Tenn.,  iv.  736 
Hot  Borate  Spring,  Cal.,  iv.  746 
Hot  Springs,  Bath  Countv,  Va., 

iv.  746 
Hot  Springs,  Fall  River  Countv, 

South  Dak.,  iv.  748 
Hot  Springs.   Garland   Couniv. 

Ark.,  iv.  748 
Hot  Springs.  Madison   Countv, 

N.  C,  iv.  749 
Hot  Sulphur  Springs,  Col.,  iv. 

750 
Howard  Springs,  Lake  Countv 

Cal.,  iv.  770 
Howard      Springs.     Laudenlale 

Co.,  Ala.,  iv.  770 
Hubbard  Springs,  Va.,  iv.  770 
Hudson     Hot      Springs.     New 

Mex..  iv.  770 
Hunter's  Hot  Springs,  Montana. 

iv.  771 
Hunter's  Pulaski  Alum  Springs. 

Va.,  iv.  771 
Hunyadi  Janos  Spring,  Austria. 

viii.  478 
Idaho  Hot  Springs.  Col.,  iv.  J^4ft 
Idan-Ha  Spring.  Idaho,  iv.  841 
Indian  Mineral  Springs,  Tex.,  iv. 

854 
Indian  Springs,  Butts  Co.,  Ga.. 

iv.  854 
Indian  Springs,  Martin  Co.,  Ind.. 

iv.  855 
Indiana    Mineral    Springs   and 

Mud  Baths,  iv.  855 
Iron  Lithia  Springs,  Va.,  v.  230 
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Hineral  springs  and  waters,  Iron- 
dale  Spring,  W.  Va.,  v.  229 
Ischi,  V.  288 

Ixtlan  Springs,  Mex.,  v.  289 
Jemez  Hot  Springs,  N.  Hex.,  v. 

260 
Jordan's  White  Sulphur  Springs, 

Va.,  V.  298 
Katalysine.  iv.  849 
Keystone  Mineral  Spring,  Me., 

V.  808 
Eickapoo  Magnetic  Spring,  Ind., 

V.  808 
Eissingen.  t.  868 
Elamath  Hot  Springs,  v.  868 
Lake     Park     White     Sulphur 

Springs,  Miss.,  V.  408 
Lake  Tahoe  Hot  Springs,  Cal., 

V.  408 
Lake  View  Hot  Springs,  Ore.,  v. 

404 
Lane  Mineral  Springs,  Cat.,  v. 

405 
Las    Vegas    Hot    Spiings,  N. 

Mex.,  V.  456 
Lebanon  Springs,  N.  Y.,  t.  475 
Lemon  Springs,  N.  C.  v.  488 
Leslie  Well.  Mich.,  v.  491 
Levico,  Austria,  v.  504 
Lick  SprinfiTs,  Cal.  vii.  914 
Lineville  Aiineral  Springs,  Iowa, 

V.  516 
Lissner's  Mineral  Spring,  Mont., 

V.  618 
Little  Red  Spring,  Tenn.,  vi.  862 
Litton  Seltzer  Springs.  Cal.,  v. 

526 
Livingston  Artesian  Well,  Ala., 

V.  565.  848 
Lodi  Artesian  Well,  Ind..  t.  566 
Londonderry  Lithia  Springs,  N. 

H..  V.  567 
Louisville  Artesian  Well.  Ky., 

V.  574 
Louisvil le   Mineral   Springs. 

Ean..  V.  574 
Lower  Blue  Lick  Springs,  Ey., 

V.  574 
Madruga  Springs,  Cuba,  v.  671 
Magnetic  Mineral  Springs,  Ind. , 

v.  678 
Magnolia  Spring,  v.  674 
Manhattan  Artesian  Wells,  Ean., 

V.  687 
Manitou  Springs,  Col.,  v.  691, 

846 
Mardela  Springs,  Md.,  v.  698 
Marienlmd,  Bohemia,  v.  698 
Mark  West  Springs,  Cal.,  v.  694 
Massasancta  Springs,  Va.,  v.  699 
Massasoit  Spring.  Mass.,  v.  699 
Massena  Spring,  N.  Y.,  v.  699 
Matchless  Mineral  Wells,  Ala., 

v.  718 
McCallister's  Soda  Springs,  Ore., 

V.  714 
Melrose  Spring,  Tenn.,  v.  740 
Mexican  Hot  Springs,  i.  142 
Michigan  Congress  Well,  Mich., 

i.  214 
Middletown    Mineral    Springs, 

Vt..  V.  790 
Midway  Warm  Springs,  Utah, 

V,  791 
Millboro  Springs,  Va.,  v.  648 
Mineral  Hill  Springs.  Tenn.,  v. 

845 
Mini-Ni-Yan  Springs,  111.,  v.  850 


Mineral  springs  and  waters,  Min- 

nequa  Springs,  Pa.,  v.  850 
Mono  Lake,  Cal.,  v.  858 
Montebello  Springs,  Vt.,  v.  854 
Montesano Springs.  Miss.,  v.  855 
Montgomery     White     Sulphur 

Springs,  v.  856 
Montvale  Springs,  Tenn.,  v.  869 
Moodyville     Mmeral     Springs, 

Ean.,  v.  859 
Moorman  Mineral  Well,  Mich., 

v.  859 
Morrison  Springs,  Col.,  v.  865 
Mount  Clemens  Mineral  Springs, 

Mich.,  vi.  2 
Mountain  Springs.  Pa.,  vi.  2 
Kapa  Soda  Springs,  Cal.,  vi.  99 
Newsom's     Arroyo-Grande 

Springs,  Cal.,  vi.  286 
Nobscot     Mountain    Spring, 

Mass.,  vi.  294 
North  Haven  Pool,   Conn.,  vi. 

295 
Nye  Chalybeate  Spring,  Va.,  vi., 

808 
Nye  Lithia  Springs,  Va..  vi.  808 
Oak  Orchard  Acid  Springs,  N. 

Y.,  vi.  809 
Ocean  Springs,  Miss.,  vi.  338 
Ochee  Springs,  R.  L,  vi.  888 
Oconee  Chalybeate  Spring,  Ga., 

vi.  888 
Oconee  White  Sulphur  Springs, 

Ga.,  vi.  888 
of  Ems,  iii.  817 

of  Homburg.  Germany,  Iv.  782 
of  Eissingen,  v.  862 
of  Nuevo  Leon,  i.  142 
of  Michoacan,  i.  142 
of  Penjamillo.  i.  142 
of  Yurecuaro.  i.  142 
Ojai  Hot  Sulphur  Springs,  Cal., 

vi.  847 
Oio  Caliente,  N.  Mex..  vi.  847 
Old  Sweet  Springs,  W.  Va.,  vi. 

849 
Oliver  Springs,  Tenn.,  vi.  857 
Olympian  Springs.  Ey.,  vi.  857 
Ouray  Springs,  Col,  vi.  431 
Owens  Lake,  Cal.,  vi.  452 
Owosso  Spring,  Mich.,  vi.  452 
Oxford  Aiineral  Spring,  Conn., 

vi.  454 
Pacific  Congress  Springs,  Cal., 

vi.  '455 
Paeosa  Springs,  Col. .  vi.  456 
Palmyra  Mineral  Springs,  Wis., 

vi.  '459 
Panacea  Springs,  vi.  459 
Paradise  Spring,  Me.,  vi.  488 
Paraiso  Hot  Springs,  Cal. ,  vi.  488 
Paraiso  Sulphur  Spring,  Cal.,  vi. 

488 
Paris  Chalybeate  Springs,  Miss., 

vi.  509 
Parker  Mineral  Spring,  Pa.,  iv. 

509 
Park's  Springs,  N.  C,  vi.  509 
Pavilion  Spring,  Pa.,  vi.  520 
Perry  Springs,  111.,  vi.  574 
Piedmont      White     Sulphur 

Springs,  Cal.,  vi.  683 
Pine  Lawn  Spring,  N.  J.,  vi., 

686 
Plombi^res,  vi.  669 
Plymouth  Rock  Mineral  Well, 

Mich.,  vi.  669 
Poland  Springs,  Me.,  vi.  728 


Mineral    springs    and    waters, 

Ponce  de  Leon  Springs,  Pa., 

vi.  784 
Porter  Springs,  Ga.,  vi.  736 
Powder  Springs,  Ga.,  vi.  747 
Powhatan     Lithia     and    Alum 

Springs,  Ga.,  vi.  747 
Pownal  Spring,  Me.,  vi.  747 
Puller  Springs,  Mont.,  vi.  796 
Havcnden  Springs,  Ark.,  vi.  843 
Raw  ley  Springs.  Va.,  vi.  843 
Rawlins'    Sulphur    Springs. 

Wyo.,  vi.  842 
Red  Boiling  Springs,  Tenn.,  vi. 

862 
Red  Spring,  No.  2,  Tenn.,  vi.  862 
Red  Sulphur  Springs,  W.  Va., 

vi.  863 
Reedy  Creek  Springs,  S.  C,  vi. 

871 
Richfield  Springs.  N.  Y..  vi.  975 
Roanoake  Red  Sulphur  Springs, 

Va.,  vi.  980 
Rockbridge  Alum  Springs,  Va., 

vi.  981 
Rock  Castle  Springs,  Ey.,  vi.  981 
Rock  Enon  Springs,  Va.,  vi.  982 
Rosscommon    Spring,   Pa.,    vi. 

1001 
Royal  Gorge  Hot  Springs,  Col., 

vi.  1001 
Royal-les -bains,  France,  vi.  1001 
Rubinat  Coudal,  Spain,  vi.  1008 
Rubinat  Mineral  Springs,  Spain. 

vi.  1008 
Rubinat  Serre,  Spain,  vi.  1003 
Saegerstown    Mineral    Springs, 

Pa.,  vii.  2 
Saint  Catherine's  Well,  Ontario, 

vii.  4 
Saint  Clair  Springs,  Mictf.,  vii.  4 
Saint    Helena    White    Sulphur 

Springs,  Cal.,  vii.  5 
Saint  Louis  Spring,  Mich.,  vii.  6 
Saint  Regis  Spring,  N.   Y.,  v. 

699 
Salsomaggiore,  Italy,  vii.  15 
Salt  Lake  Hot  Springs,  Utah, 

vii.  17 
Salt  Sulphur  Springs,  W.  Va., 

vii.  17 
Salvator  Mineral  Springs,  Wis., 

vii.  17 
San  Bemabe  Springs,   Mexico, 

vii,  19 
San    Bernardino   Hot    Springs, 

Cal.,  vii.  19 
San  Diego  de  los  Bailos,  Cuba, 

vii.  23 
Santa  Barbara  Hot  Springs,  Cal., 

V.  849;  vii.  28 
Santa     Rosa    White     Sulphur 

Springs,  Cal.,  vii.  29 
Santa  Isabel  Sulphur  Springs, 

Cal.,  vii.  29 
Saratoga  Springs,  N.  Y.,  v.  847: 

vii.  81 
Schwalbach,  vii.  78 
Seigler's  Springs,  Cal.,  vii.  109 
Seven  Springs.  Va.,  vii.  134 
Shannondale  Springs.   W.    Va., 

vii.  198 
Sharon  Springs,  N.  Y.,  vii.  198 
Sheboygan  Mineral  Well.  A  Vis., 

vii.  199 
Sheldon  Springs,  Vt.,  vii.  199 
Sitka  Hot  Springs,  Alaska,  vii. 

217 
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Skagg's  Hot  Springs,  Cal.,  vii. 

217 
8outb   Dakota  Hot  Springs,  S. 

D.,  vii.  261 
Sparkling  Catawba  Springs,  N. 

C,  vii.  262 
Sparta  Mineral  Wells,  Wis.,  vii. 

262 
Spring  Lake  Well,    Mich.,  vii. 

481 
Stafford  Mineral  Spring,  Miss., 
i  vii.  484 

Stafford  Springs,  Conn.,  vii.  485 
Stark  Mineral  Spring,  Conn.,  vii. 

441 
Steamboat  Springs,  Col.,  vii.  464 
Storm    Lake     Mineral    Spring, 

Iowa,  vii.  580 
Btrontia    Mineral   Spring,   Md., 

vii.  540 
Stryker  Mineral  Springs,  Ohio, 

vii.  546 
Sulpho-Saline  Spring,  Ohio,  vii. 

561 
Summit  Soda  Springs,  Cal.,  vii. 

565 
Sutherland   Springs,   Tex.,    vii. 

568 
Suwanee  Sulphur  Springs,  Fla., 

vii.  570 
Sweet  Chalybeate  Springs,  Va., 

vii.  571 
Sweet  Springs,  Mo.,  vii.  571 
Talley's  Springs,  Va.,  vii.  685 
Tarasp-Schuls,  vii.  639 
Tate  Spring,  Tenn.,  vii.  642 
Texas  Sour  Springs,  Tex.,  vii. 

730 
Thermal  Acid  Springs,  Cal.,  vii. 

731 
Three  Springs,  Pa.,  vii.  757 
Tolenas  Springs,  Cal.,  vii.  791 
Topeka   Mineral   Wells,   Kans., 

vii.  827 
Trentham  Spring,  Ga.,  vii.  874 
Tuscan  Springs,  Cal.,  vii.  914 
Tuscarora    Lithia    Spring,   Vn., 

vii.  914 
Ukiah  Vichy  Springs,  Cal.,  vii. 

936 
Unaka  Springs,  Tenn.,  viii.  6 
Underwood  Spring,  Me.,  viii.  6 
Upper    Red     Boiling     Springs, 

Tenn..  viii.  6 
Upper  Soda  Springs,  Cal.,  viii.  7 
Utah  Hot  Springs,  viii.  64 
Utah  Warm  Springs,  viii.  64 
Vermont  Mineral  Springs,   viii. 

221 
Vichy,  France,  viii.  285 
Victoria  Mineral  Springs,  Neb., 

viii.  237 
Victory  Strontia  Spa,  Ohio,  viii. 

237 
Villacabras  Springs,  Spain,  viii. 

237 
Virgin  Hot  Springs,  Utah,  viii. 

238 
Virginia  Hot  Springs,  iv.  746 
Waccmda  Spring,  Kans,  viii  278 
Walley's  Hot  Springs,  Nev.,  viii. 

274 
Wasatka   Mineral  Spring,    viii. 

274 
Washington  Springs,  Va.,  viii. 

275 
Watson's  Springs,  Ga.,  viii.  292 


Mineral    springs    and    waters, 

Waukesha    Mineral    Springs, 
Wis.,  viii.  298 
West  Baden  Springs,  Ind.,  viii. 

808 
West  Springs,  S.  C,  viii.  803 
Wetemis Mineral  Springs,  Wash., 

viii.  303 
Whann  Alkaline  Lithia  Springs, 

Pa.,  viii.  806 
White  Sulphur  Springs,   Iowa, 

viii.  806 
White    Sulphur    Springs,    La., 

viii.  306 
White  Sulphur  Springs,  Mont., 

viii.  806 
Wilbur  Springs,  Cal.,  viii.  812 
Wilden  Spring,  Vt..  viii.  312 
Wilhoit's    Soda    Springs,   Ore., 

viii.  812 
Witter 's   Mineral  Spring,   Cal., 

viii.  814 
Wolfer's  Mineral  Spring,  Ore., 

viii.  814 
Wootan  Wells,  Tex.,  viii.  814 
Yadkin   Mineral    Springs,   viii. 

818 
Yellow  Springs,  Ohio,  viii.  832 
Yellow  Sulphur   Springs,   Va., 

viii.  332 
Yellowstone    National    Park 

Springs,  viii.  383 
Young's  Natural  Gas  Well  and 

Mineral  Springs,  viii.  336 
Yxtlan  Springs,  Mex.,  v.  239 
Zem  Zem  Springs,  Cal.,  viii.  838 
Zonian  Springs,  111.,  viii.  841 
Mineral  waters,  v.  845 
alkaline,  v.  846 

saline,  v.  847 
as  laxatives,  v.  469 
chalybeate,  v.  848 
classilication  of,  v.  846 
saline  mineral,  v.  847 
sulphated  saline,  v.  848 
thermal  and  sulphurated,  v.  849 
Miners'  consumption,  vii.  214 
health  of,  vi.  324 
I  phthisis,  V.  594 

Mines,  amount  of  air  required  in, 
!       ii.  661 
Mining*,  harmful  conditions  in,  vi. 

322 
Minnesota,  food  adulteration  in,  iv. 
!  173 

requirements  for  medical  prac- 
tice in,  iv.  48 
Minot^s  automatic  precision  micro- 
tome, iv.  715 
improved  rotary  microtome,  iv. 
715 
Mint,  brown,  vii.  262 
family,  v.  379 
garden,  vii.  262 
lamb,  vii.  262 
mackerel,  vii.  262 
spear,  vii.  202 
MiquePs  classification  of  antiseptics, 
i.  383 
flask,  viii.  291 
Mirault's  operation  for  harelip,  iv. 

536 
Mirror,  for  posterior  rhinoscopy,  vi. 
107 
In  throat  examination,  v.  421 
Missiles,  from  pistol,  iv.  428 
from  shotgun,  iv.  428 
from  smoothbores,  iv.  429 


Mississippi,  history  of  yellow  fever 
in,  viii.  587 

requirements  for  medical  prac- 
tice in,  iv.  48 
Missouri,  history  of  yellow  fever 

in,  viii.  588 
<'  Missouri,"  United  States  hospital 
ship,  iv.  738 

description,  iv.  788 
Mistletoe,  v.  571 

American,  v.  571 
Mistral,  iii.  140 
Mistura,  see  Mixture 

cretjB,  ii.  552 
Mites,  i.  429 
Mithridatism,  iv.  842 
Mitosis,   ii.  768 ;  and  see  Cell 

hy perch romatic,  v.  801 

hypochromatic,  v.  801 

irregular,  v.  301 

multipolar,  v.  800 

pathological  forms  of,  v.  801 
Mitral  pulse,  vi.  805 
Mitral  regurgitation,  ii.  828;  if. 

605  ;  vi.  805 
Mitral  stenosis,  ii.  824;   iv.  606; 

vi.  805 
Mitral  valve,  iv.  570 
Mitrula  phalloides,  iv.  281 
Mixed    ansBsthesia,   clinical    evi- 
dence regarding,  iii.  25 
Mixer  used  in  the  enumeration  of 

blood  corpuscles,  ii.  42 
MixtiLre,  a  form  of  medicine,  v.  737 

ana?sthetic,  iii.  14 

Basham's,  v.  226 

brown,  v.  518 

chalk,  ii.  552 

compound  iron.  v.  228 

compound  liquorice,  v.  518 

compound,   of  chloroform   and 
cannabis  indica,  iii.  7 

flask,  viii.  291 

Griffith's,  V.  228 

neutral,  v.  488 

of  citrate  of  potassium,  v.  488 

of  rhubarb  and  soda,  vi.  974 
Moccasin  flower,  iii.  340 
Moderator  band,  iv.  570 
Modification  =  acquired  character- 
istic, in  evolution,  iv.  35 

distinguished    from      variation, 
viii.  183 

of  cow's  milk,  v.  880 
Modiolus,  i.  620 
Moist  chamber,  iv.  704 
Moisture  of   soil,   relation  of,  to 

consumption,  iii.  265 
Moitessier's  gas-pressure  regu- 
lator, viii.  885 
Molar  teeth,  vii.  646 
Molasses,  vii.  549 

adulteration  of,  iv.  182 
Mole,  vi.  651 

fibrin,  iii.  888 

fleshy,  iii.  388;  vi.  651 

grape,  vi.  651 

hairy,  vi.  91 

hydatid,  iii.  60;  vi.  651 

of  chorion,  iii.  60 

pigmented,  vi.  91 

stone,  vi.  651 

uterine,  iii.  808 
Mollin,  V.  850 
Mollities  ossium,  vi.  426 

kyphosis  due  to,  v.  878 
Molluscs,  poisonous,  iv.  189 
Molluscum  albuminosum,  v.  858 
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Molluacum  arcolo-flbrosnm,  v.  852 

contagiosura,  v.  850 

diagnosed  from  verruca  vul- 
garis, viii.  222 

epithelTale,  v.  850 

flbrosum,  v.  852 

of  eyelids,  Iv.  118 

pendulum,  v.  852 

sebaceum,  v.  850 

simplex,  v.  852 

verrucosum,  v.  860 
Monaco^  v.  854 
Konamins,  ptomaYns,  vi.  784 
**  Monarch,'*  ventilation  of  the,  vi. 

165 
Monarda,  v.  379 
Monas  pyophUa,  viii.  588 
Monaster,  ii.  764 
Monaxone^  vi.  286 
Monilethnx,  i.  605 
Monilla,  vii.  1 
Moniodomethane,  v.  781 
Monkshood,  i.  82 
Mono-acet^l-resorcin,  v.  858 
lionobrachius,  vii.  714 
Monobromacetanilid,  v.  853 
Monobromated  camphor,  ii.  624 
Monochlormethane,  v.  781 
Mono  Lake,  v.  853 
Monomania,  v.  187;  and  see  Para- 
noia 
Monomyositis,  vi.  81 
Mononeuritis,  vi.  255 
Monophenetioin  citric   acid,   v. 

854 
Monophobia,  v.  132 
Monoplegia,  brachial,  i.  468 
Monopus,  vii,  714 
Monosaccharids    in    urine,    viii. 

38 
Monostomum  lentis,  vii.  866 
Mons  pubis,  anatomy  of,  vii.  170 

ureteris,  i.  784 

veneris,  vii.  168 
Monsel's  solution,  v.  228 
Monsoons,  influence  on  climate,  iii. 

140 
Monsters,  vi.  276;  vii.  668;  and  see 
Teratolftgy 

acardiac.  vii.  679 

double,  vii.  675,  682 

due  to  agenesia,  1.  140 
Montana,  re<juirements  for  medical 

practice  in.  iv.  48 
Montebello  Springs,  v.  854 
Monte  Carlo,  v.  854 
Monterey,  California,  v.  855 
Montesano  Springs,  v.  855 
Mont^mery      white      Sulphur 

Springs,  V.  856 
Montreal,  Canada,  v.  856 
Montreux,  v.  857 
Montvale  Springs,  v.  859 
Moodyville  Mineral  Springs,  v. 

859 
Moon-blindness,  see  Bemerahpia 
Moonseed,  Canadian,  v.  859 
Moore's  bandage,  iv.  259 
Moorman  Mineral  Well,  v.  859 
Moral  imbecility,  v.  186 
Moral  sense,  perturbations  and  per- 
versions of,  in  insanity,  v.  49 
Morbid  states,  iv.  659 
MorbiUi,  v.  714;  and  see  Meatles 

sine  catarrho,  v.  717 
exanthemate,  v.  717 
Morbus  COZ8B,  v.  266;  and  see  Hip 
di^eate 


Morbus  GOJiirius,  v.  266;  and  see 

Hip  disease 
Morbus  maculosis  Werlhofli,  v. 

860;  vi.  816 
Morbus  regius,  v.  244 
Morchella  esculenta,  iv.  281 
Morel's  tourniquet,  i.  289 
Moribund  state,  leucocytosis  in,  v. 

491 
Morin's  base,  ptomaYn,  vi.  791 
Mormon  tea,  iii.  844 
Mdmer  and  Sjoquist's  method  of 

estimating  urea,  viii.  85 
Mdmer's  test  for  diaoetic  acid, 

viii.  49 
Morning-glory,  iii.  275 
Morning-sickness,  iv.   841;    viii. 

269 
Morphine,  v.  862 ;  vi.  385 
acetate,  v.  864 
action,  v.  863 
as  a  hypnotic,  iv.  814 
as  a  local  anaesthetic,  i.  288 
as  an  anodyne,  i.  361 
as  an  expectorant,  iv.  52 
detection,  vi.  890 
effects  of,  on  foetus,  vi.  279 
hydrochlorate,  v.  864 
hypodermatic  use  of,  iv.  820 
idiosyncrasy,  v.  863 
methyl,  iii.  164 

poisoning  by,  vi.  387;  and  see 
Opium,  paiHoning  by 
post-mortem  appearances,  i. 
664 
sulphate,  v.  864 
tests,  V.  862;  vi.  391 
therapeutics,  v.  808 
Morphinism,  see  Opiumism,  v.  84 

citrophen  in,  iii.  127 
<<  Morphin-Uke  "ptomain,  vi.  792 
Morphcea,  v.  864 

diagnosed  from  keloid,  v.  304 
Morphology,  i.  758 ;  and  see  Biology 
Morrhuic  acid,  ptomain,  vi.  789 
Morrhuin,  ptomain,  vi.  789 
Morrhuol,  iii.  166 
Morrison  Springs,  v.  865 
Morrison's  operation  for  cirrhosis 

of  the  liver,  vi.  858 
Mortality,  see  Death-rate 
in  childhood,  ii.  884 
influence  of  occupation  on,  viii. 
252 
of  density  of  population  on, 
viii.  262 
in  infancy,  iv.  859 
Mortification,  amputation  in,  i.  237 
Morton's  neuralgia,  iv.  211 
Morvan's  disease,  v.  865;  and  see 

Syi-ingomyelia 
Moschus,  vi.  67 

moschiferus,  vi.  67 
Mosquitoes,  v.  162,  866 

agency  of,  in  transmission  of  dis- 
ease, V.  866 
bite  of,  protection  against,  v.  872 
diseases  transmitted  by,  v.  870 
eggs.  V.  870 
in  relation  to  filaria,  vi.  214 

to  human  pathology,  v.  866 
to  malaria,  v.  869;  vi.  656, 

660 
to  yellow  fever,  viii.  324 
prophylaxis  against,  v.  871 
scale    arrangement   of    leading 

Senera  of,  v.  866 
^     low  fever,  viii.  324 


Moss,  vi.  2 

black,  ii.  483 
Corsican,  vi.  1 
Florida,  ii.  488 
Iceland,  vi.  1 
'     Irish,  vi.  1 
starch,  vi.  1 
worm.  vi.  1 
Mosso's  sphygmomanometer,  ill. 

98 
Mossy  cells,  vi.  288 
Moth,  V.  166 
buck,  V.  167 
lo,  V.  166 
patch,  ii.  835 
Mother's  marks,  see  Ncnus,  vi.  89, 

90 
Motherwort,  v.  379 
Motility,  distturbanoes  of,  v.  64 
Motion,  distiurbances  of,  in  hys- 
teria, iv.  832 
Motor  and  trophic  nerves,  distin- 
guished by  calorinietry,  ii.  568 
Motor  areas,  distribution  of.  ii.  304 
Motor  nerves,  lesions  of.  ii.  202 
Motor  paralysis  of  the  larynx,  v. 

429 
Motor  tracts,  vi.  494 
Moulded  silver  nitrate,  vii.  215 
Mount  Clemens  Mineral  Springs, 

vi.  3 
Mount  Desert,  Maine,  vi.  2 
Mountain  balm,  viii.  333 
Mountain  range,  influence  of,  upon 

climate,  iii.  139 
Mountain  rush,  iii.  844 
Moimtain-sickness,  i.  150,  205 
Mountain  Springs,  vi.  2 
Mountainous    regions,   residence 
in,  as  predisposing  to  deaf -mutism, 
iii.  364 
Mounting  specimens,  methods  of, 

iv.  727 
Moure's    operation    for    deviated 

nasul  septum,  vi.  126 
Mouth,  absence  of,  i.  603;  viii.  490 
atresia  of,  viii.  490 
burns  and  scalds  of,  viii.  490 
dermoid  cyst  of,  vi.  839 
diseases  and  injuries  of,  viii.  487 
dryness  of,  vi,  512 
examination  of.  in  medico-legal 

autopsy,  i.  669 
inflammation  of  the,   viii.  487; 

and  see  Stomatitis 
lymphatics  of,  v.  628 
medication  of  the,  v.  738 
mucous  patches  of  the,  vii.  622 
plastic  operations   on,  vi.  904; 

and  see  Stomat/yplasty 
putrid  sore,  viii.  488 
syphilitic  affections  of  the,  vii. 

622 
wounds  of,  viii.  490 
Mouth-gags,  iii.  12;  v.  195 
Mouth  prop,  iii.  12 
Movements,  amoeboid,  ii.  762;  iiL 
268 
Brownian,  i.  682 
ciliary,  ii.  762 ;  iii.  271 
forced,  in  cerebellar  disease,  ii. 

239 
irradiated,  v.  231 
molecular,  i.  682 
protoplasmic,  ii.  762 
Moza,  ii.  758 

Mucilage,  a  form  of  medicine,  v. 
737 
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Mucila^  as  an  antidote,  i.  373 
of  elm.  iii.  787 
of  sassafras  pith,  vii.  42 
of  tragacantli,  vii.  845 
Mucin,  i.  755 

iu  tissues,  vi.  88 
in  tumors,  vi.  88 
in  urine,  viii.  31 
Mucocele  of  the  frontal  sinuses,  iv. 

271 
Mucor  mucedo,  iv.  278 

stolouifer,  iv.  278 
Mucorales,  iv.  278 
Mucosa,   termination   of   muscular 

fibres  in  the,  vi.  15 
Mucous  cells,  iii.  855 
Mucous  de^neration,  iii.  305 
Mucous  epithelium,  iii.  856 
Mucous  membranes,  absorption  by 
various,  vi.  719 
amyloid  degeneration  in,  i.  270 
fibroma  of,  iv.  155 
inflammations  of,  vj.  3 
classification,  vi.  4 
etiology,  vi.  3 
varieties,  vi.  5 
lesions  of,  in  diabetes  mellitus, 

iii.  429 
lupus  of  the,  V.  614 
medication  of  the,  v.  738 
of  the  nose,  vi.  105 
Mucous  patches,  vii.  622 
Mucous  polypi,  nasal,  vi.  129 
Mucous  tissue,  tumors  of,  see  Myx- 
oma, vi.  87 
Mud  Baths,  Indiana,  iv.  855 
Mup^et,  viii.  488 
Muir's  ventilator,  iv.  757 
Mullein,  vii.  77 
Mule's  operation,  viii.  447 

accidents  and  complications,  viii. 

448 
contraindications,  viii.  448 
indications,  viii.  448 
special    advant^iges  with   refer- 
ence to  wearing  of  an  artificial 
eve,  viii.  448 
MtiUer's  duct,  vii.  148 
Muller's  fluid,  ii.  48.  322;  iii.  70; 

iv.  708 
Multifldus  spinas  muscle,  anom- 
alies of,  vi,  60 
Multiple  (cerebro-spinal)  sclero- 
sis, viii.  491 
diagnosed  from  brain  tumor,  ii. 

449 
diagnosis,  viii.  493 
etimogy,  viii.  491 
morbid  anatomy,  viii.  492 
physiology,  viii.  492 
prognosis,  viii.  493 
symptoms,  viii.  491 
treatment,  viii.  493 
Multiple  foetation,  iv.  341 
Multiple  neuritis,  vi.  256 

a  cause  of  ]>araplegia,  vi.  499 
diagnosis,  vi.  257 
etiology,  vi.  256 
prognosis,  vi.  257 
symptoms,  vi.  256 
treatment,  vi.  258 
Multiple  progressive  hyalosero- 
sitis, vi.  6 
diagnosis,  vi.  8 
etiology,  vi.  7 
pathogenesis,  vi.  7 
treatment,  vi.  9 
MultipUcities,  vii.  688 


Mummification  (of  dead),  iii.  856 
Mummification  necrosis,  vi.  204 
Mumps,  vi.  9 

among  troops,  ii.  587 
complications  and  sequelae,  vi.  10 
definition,  vi.  9 
diagnosis,  vi.  10 
how  to  avoid  in  camp,  v.  814 
morbid  anatomy,  vi.  9 
nature  and  etiology,  vi.  9 
prognosis,  vi.  10 
symptoms,  vi.  9 
synonyms,  vi.  9 
treatment,  vi.  10 
Munson's  hospital  tent,  v.  810 
Muriate  of  ammonia,  iii.  4 
Muriatic  acid,  iv.  780 
Murmurs,  anaemic,  ii.  825 
aortic  diastolic,  ii.  822 

systolic,  ii.  822 
endocardial,  ii.  821 
exocardial,  ii.  821 
functional,  ii.  822,  825 
haemic,  ii.  822,  825 
inorganic,  ii.  822,  825 
organic,  ii.  822 
mitral,  presystolic,  ii.  822 

systolic,  ii.  822 
pericardial,  ii.  821 
pleuropericardial,  ii.  821 
pulmonary,  ii.  817 
systolic,  if.  822 
Murphy  button,  iii.  206:  v.  179. 181 
Murrain,  iv.  734 
Murrill's  gas-pressure  regulator, 

viii.  385 
MuscsB  volitantes,  iv.  92:  viii.  267 
Muscarin,  action  on  heart,  v.  23 
post-mortem  appearances  in  poi- 
soning by,  i.  664 
ptomaYn,  vi.  787 
synthetic,  vi.  787 
Musci,  vi.  2 
Muscidae,  v.  158 

Muscle  or  muscles,  abducteur  hu- 
meral du  pouce,  vi.  54 
abductor  hallucis,  anomalies  of, 
vi.  59 
indicis.    palmar    accessory, 

vi.  55 
minimi  digiti.  iv.  485 

anomalies  of,  vi.  55 
minimi  digiti   pedis,  anom- 
alies of.  vi.  59 
ossis  metatarsi  quinti,  vi.  59 
pollicis,  iv.  485 

anomalies  of,  vi.  55 
pollicis  longus,  iv.  242 
accelerator  urime,  anomalies  of, 

vi.  62 
aocessorius  ad  accessorium.  vi.  58 
ad  flexorem  profuudum.  vi. 

53 
tricipitis,  vi.  53 
accessorv  abdominal  oblique,  vi. 
6i 
gluteus  minimus,  vi.  56 
head  to  (juadriceps  cruris. 


VI.  57 


inferior  oblique,  vi.  43 
palmar  abductor  indicis,  vi. 


55 


popliteus,  vi.  58 
action  of,  in  coughing,  iii.  299 
acute  inflammation  of,  vi.  81 
adductor  brevis,   anomalies  of, 
vi.  57 

hallucis.  vi.  59 


Muscle  or  muscles,  adductor  bre- 
vis indicis,  vi.  60 
longus,  anomalies  of.  vi.  57 
magnus,  anomalies  of,  vi.  57 
minimus  vel  quadratus,  vi. 

57 
pollicis,  iv.  485 

anomalies  of,  vi.  55 
adductors  of  the  thigh,  vii.  788 
adjutor  splenii,  vi.  S) 
agitator  caudee,  vi.  55 
amyloid  degeneration,  i.  270;  vi. 

29 
anaemia  of,  vi.  26 
anconeus,  iii.  736;  iv.  242 

anomalies  of,  vi.  58 
anomalies  of,  vi.  42 
anomalus,  vi.  43 
antitragicus,  i.  688 
arytenoid,  v.  409 
associated   with    the    shoulder- 
joint,  vii.  205 
atrophy  of,  vi.  27,  89 

in  hip  disease,  v.  267 
attollens  auriculam,  1.  6^ 
attrahens  auriculam,  i.  638 
auricular,  anomalies  of,  vi.  43 
auricularis  anterior,  i.  638 
anticus,  vi.  48 
posterior,  i.  638 
superior,  i   638 
axillary  band,  anomalies  of,  vi 

48 
azygo-pharyngeus,  vi.  47 
azygos  uvuht,  viii.  107 
biceps  brachii.  i.  452;  iii.  734 

anomalies  of,  vi.  52 
biceps  femoris,  or  flexor  cruris. 

anomalies  of,  vi.  56 
biventer  cervicis,  anomalies  of, 

vi.  60 
bmchialis  anticus.  i.  452;  iii.  735 

anomalies  of.  vi.  52 
brachio-capsularis,  vi.  51 
bmchio-radialis,  iv.  241;  vi.  52, 

54 
bulbo-caveruosus,  anomalies  of, 

vi.  62 
calcification  of,  vi.  29 
cardiac,  vi.  19 
cephalo-humeral.  vi.  44 
cervicalis  ascendens,   anomalies 

of,  vi.  60 
chondro-coracoid.  vi.  51 
chondro-epitrochlearis,  vi.  49 
chondroglossus,  vi.  47 
chronic  inflammation  of,  vi.  31 
ciliary,  iv.  74 
cleidocervicalis.  vi.  49 
cleido-epitrochlearis,  vi.  51 
cleido-hyoid,  vi.  45 
clcido-mastoid.  vi.  44 
cleido-occipital.  vi.  44 
cloudy  swelling,  vi.  28 
coccygeus,  anomalies  of.  vi.  63 
complexus,  anomalies  of,  vi.  60 
compressor  hemisphericum  biil- 
bi,  vi.  62 
narium,  anomalies  of.  vi.  43 
venaj  dorsalis  penis,  vi.  03 
constrictor  istlimi  faucium,  viii. 

107 
coraco-brachialis,  i.  452 
anomalies  of,  vi.  51 
longus.  vi.  51 
proprius,  vi.  51 
superior  vel  brevis,  vi.  51 
coraco-capsularis,  vi.  51 
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VKueilmge, 

Muscle  or  mnacles* 


KuBcle  or  muscles,  costo-fascialis, 
vi.  45 
crico-arytenoid,  v.  409 
crico-hyoid,  vi.  46 
crico- thyroid,  v.  409 
cucullaris,  vi.  48 
curvator  coccygeus,  vi.  62 
cyst  in.  iii.  849 

cysticercus  cellulosee  in,  vi.  88 
dogenemtion  of,  vi.  28 
deltoid,  anomalies  of,  vi.  51 
depressor  anguli  oris,  anomalies 
of,  vi.  48 
thyroidese,  vi.  45 
diapliragm,  anomalies  of,  vi.  61 
digastric,  anomalies  of.  vi.  46 
dilator  naris,  anomalies  of,  vi.  48 
dorso-epitrochlearis,  vi.  48.  58 
effects  of  massage  upon,  v.  696 
epigastric  slips,  vi.  55 
epitrochleo-anconeus,  vi.  53 
erector  penis,  iv.  828 

anomalies  of,  vi.  62 
extensor   brevis    d  i  g  i  t  o  r  u  m. 
anomalies  of,  vi.  55 
brevis  digitorum  pedis,  iv. 
194 
anomalies  of,  vi.  58 
brevis  hallucis,  vi.  58 
carpi   radialis    accessorius, 

vi.  54 
carpi  radialis  brevior,  anom- 
alies of,  vi.  54 
carpi  radialis  brevis,  iv.  241 
carpi  radialis  longior,  anom- 
alies of,  vi.  54 
carpi  radialis  longus,  iv.  241 
carpi  ulnaris,  iv.  241 

anomalies  of,  vi.  54 
coccygis,  vi.  60 
communis  digitorum,  iv.  241 

anomalies  of,  vi.  54 
hallucis  longus  tricaudatus, 

vi.  57 
indids,  iv.  242 

anomalies  of,  vi.  55 
indicts  brevis,  vi.  55 
longus     digitorum     pedis, 

anomalies  of,  vi.  57 
minimi  digiti,  iv.  241 

anomalies  of,  vi.  54 

ossis  metacarpi  pollicis,  iv. 

242 

anomalies  of,  vi.  54 

ossis  metatarsi  hallucis,  vi. 

57 
pollicis  brevis,  iv.  242 
pollicis  longus,  iv.  242 
primi    intemodii    hallucis, 

anomalies  of,  vi.  57 
primi  internodii  pollicis.  iv. 
242 
anomalies  of,  vi.  55 
primi  intemodii  pollicis  et 

indicis,  vi.  55 
proprius  digiti  medii,  vi.  55 
proprius  hallucis,  anomalies 

of,  vi.  57 
quadriceps  femoris,  vii.  788 
secundi   internodii  pollicis, 
iv.  242 
anomalies  of,  vi.  55 
external  intercostals,  anomalies 
of,  vi.  60 
oblique,  i.  8 

anomalies  of,  vi.  61 
facial,  lack  of  control  of,  in  in- 
sanity. V.  55 


Muscle  or  muscles,  fatty  degener- 
ation of.  vi.  28 
fibrillation,  vi.  29 
flexor  accessorius,  anomalies  of, 
vi.  59 
accessorius   longus    digito- 
rum pedis,  vi.  58,  59 
brevis    digitorum    pedis, 

anomalies  of,  vi.  59 
brevis    hallucis,    anomalies 

of,  vi.  59 
brevis  minimi  digiti,  iv.  485 

anomalies  of,  vi.  55 
brevis  minimi  digiti  pedis. 

anomalies  of,  vi.  60 
brevis  pollicis,  iv.  485 

anomalies  of.  vi.  55 
carpi  radialis,  iv.  240 

anomalies  of,  vi.  58 
carpi  radialis  brevis,  vi.  54 
carpi  ulnaris,  iv.  241 

anomalies  of,  vi.  58 
hallucis    longus,   anomalies 

of.  vi.  59 
indicis,  vi.  58 

longus   digitorum    accesso- 
rius, vi.  59 
longus   digitorum    pedis, 

anomalies  of,  vi.  58 
longus  pollicis,  iv.  241 

anomalies  of,  vi.  54 

profundus    digitorum,   iv. 

241 

anomalies  of,  vi.  58 

proprius  digiti  secundi,  vi. 

59 
sublimis  digitorum,  iv.  241 
anomalies  of,  vi.  58 
fourth  gluteal,  vi.  56 
fragmentation,  vi.  29 
frontalis,  anomalies  of,  vi.  42 
gastrocnemius,  v.  480 

anomalies  of,  vi.  58 
gemellus  inferior,  anomalies  of, 
vi.  56 
superior,  anomalies  of,  vi.  56 
genio-hyo-glossus,  anomalies  of, 

vi.  47 
genio  hyoid,  anomalies  of,  vi.  47 
gluteus    maximus,    accessorius, 
vi.  56 
maximus,  anomalies  of,vi.  55 
medius,  anomalies  of,  vi.  55 
minimus,  anomalies  of,  vi. 
56 
gonorrhocal  inflammation  of,  vi. 

82 
gracilis,  vii.  738 

anomalies  of,  vi.  57 
granular  degeneration  of,  vi.  28 
helicis  major,  i.  638 

minor,  i.  688 
hemorrhage  into,  vi.  26 
hepatico-diaphragmaticus.  vi.  61 
hyaline  degeneration  of,  v.  58 
hydropic  degeneration  of,  vi.  28 
hyofacialis,  vi.  45 
hyoglossus,  anomalies  of,  vi.  47 
hyperemia  of,  vi.  26 
hypertrophy  of,  vi.  27,  89 
hypothcnar,  iv.  485 
iliacus.  anomalies  of,  vi.  56 
minor,  vi.  56 
superficial,  vi.  56 
ilio-capsularis,  vi.  56 
inferior  constrictor  of  pharynx, 

anomalies  of,  vi.  47 
inflammation  of,  vi.  30,  89 


Muscle  or  muscles,  infraspinatus, 
anomalies  of,  vi.  51 
injuries  of,  vi.  88 
intercostal,  vii.  752 
interference  with  action  of,  cause 

of  dyspnoea,  iii.  579 
internal   intercostals,  anomalies 
of,  vi.  60 
oblique,  i.  8 

anomalies  of,  vi.  61 
interosseous,  of  the  foot,  vi.  60 
of  the  hand,  iv.  485 

anomalies  of.  vi.  55 
palmar,  of  thumb,  vi.  55 
interspinales,   anomalies  of,  vi. 

60 
involved  in  knee-jerk,  v.  866 
ischio-calcaneus,  vi.  56 
ischio-cavernosus,  anomalies  of, 

vi.  62 
ischio-condyloid,  vi.  57 
ischio- femoral,  vi.  55 
lateralis  abdominis,  vi.  61 
latissimus  dorsl,  anomalies  of,  vi. 

48 
laxator  tympani,  i.  619 
levator  anguli  scapulee,   anom- 
alies of,  vi.  ^ 
claviculte,  vi.  44,  49 
fflandulce  thyroidese,  vi.  46 
labii     superioris    proprius, 

anomalies  of,  vi.  48 
palati,  viii.  107 
palpebne,  anomalies  of,  vi. 
43 
ligamentum  nuchse  replaced  by, 

vi.  60 
longissimus  dorsi  anomalies  of, 

vl  60 
longus  colli,  anomalies  of.  vi.  48 
lumbricales,  iv.  485 
anomalies  of,  vi.  54 
pedis,  anomalies  of,  vi.  59 
masseter,  anomalies  of,  vi.  43 
mento-hyoid,  anomalies  of,   vi. 

46 
middle  constrictor  of  pharynx, 

anomalies  of,  vi.  47 
multitidus  spina?,  anomalies  of, 

vi.  60 
mylo-glossus,  vi.  47 
mylo-hyoid,  anomalies  of,  vi.  47 
necrosis,  vi.  28 
obliquus  auriculse,  i.  638 

extcrnus  abdominis,  anom- 
alies of,  vi.  61 
inferior  accessorius,  vi.  43 
intern  us  abdominis,   anom- 
alies of,  vi.  61 
obturator    extern  us,    anomalies 
of,  vi.  56 
internus,  anomalies  of,  vi.  56 
occipitalis,  anomalies  of,  vi.  42 

minor,  vi.  43 
occipitofrontalis,  anomalies  of, 

vi.  42 
occipito-hyoid,  vi.  46 
occipito-pharyngeus,  vi.  47 
occipi to- scapular,  vi.  48 
of  mastication,  v.  700 

anomalies  of,  vi.  48 
of  the  abdomen,  i.  8 
of  the  auricle,  i.  688 
of  the  foot,  iv.  194 
of  the  hand,  iv.  485 
of  the  larynx,  v.  409 
of  the  nose,  anomalies  of,  vi.  48 
of  the  orbit,  anomalies  of,  vi.  4& 
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JHyopla. 

Muscle  or  musdes   of   the   peri- 

Muscle or  muscles,  quadriceps  ex- 

Muscle or  muscles,  sterao-tbyroid. 

neum,  vi.  565 

tensor,  anomalies  of,  vi.  57 

V.  409 

of  the  skin,  viii.  555 

accessory  head  to,  vi.  57 

anomalies  of,  vi.  46 

of  the  thigh,  adductor  group, 

quadrigeminus  capitis,  vi.  44 

striated,  vi.  11 

vii.  738 

radio-carpus,  vi.  54 

stylo-auricularis,  vi.  47 

anterior  group,  vii.  737 

rectus  abdominis,  i.  4 

stylo-chondro-hyoid,  vi.  46 

posterior  group,  vii.  740 

anomalies  of,  vi.  61 

stylo-glossus,  anomalies  of,  vi.  47 

of  the  Ihorax,  vii.  751 

diastasis  of,  iv.  681 

stylo-hyoid.  anomalies  of,  vi.  46 

omohyoid,  anomalies  of,  vi.  45 

rectus   capitis    anticus    major, 

stylo-hyoideus  alter,  vi.  46 

opponi»ns  hallucis,  vi.  59 

anomalies  of,  vi.  48 

stylo-hyo-thyroideus,  vi.  46 
stylo-pharyngeus,  anomalies  of. 

minimi  digiti,  iv.  485 

capitis  anticus  minor,  anom- 

anomalies of,  vi.  55 

alies  of,  vi.  48 

vi.  47 

minimi  digiti  pedis,  vi.  60 

capitis    posticus    minor. 

subanconeus,  vi.  63 

pollicis,  iv.  485 

anomalies  of,  vi.  60 

subclavius,  anomalies  of,  vi.  oO 

orbicularis  palpebrarum,  spasm 

extemus,  anomalies  of,  vi. 

posticus,  vi.  60 

of,  ii.  5 

48 

subcrureus.  anomalies  of,  vi.  57 

pain  in,  vi.  38 

femoris,  vii.  738 

subscapularis,  anomalies  of,  vi. 

palato-glossus,  viii.  107 

sterna  lis,  vi.  49 

51 

palato-pharyngeus,  viii.  107 

thoracis,  vi.  60 

minor,  vi.  61 

pal  maris  brevis,  iv.  485 

regeneration,  vi.  29.  89 
red  and  pale,  vi.  18 

subscapulo-capsularis,  vi.  51 

anomalies  of,  vi.  55 

subvertebral  rectus,  vi.  61 

longus.  iv.  241 

retrahens  aurem,  1.  638 

superficial  iliacus,  anomalies  of, 

anomalies  of.  vi.  68 

anomalies  of,  vi.  42 

vi.  56 

parasites  of,  vi.  82,  501 

rhombo-atloid,  vi.  48,  60 

transversus  pedis,  vi.  60 

pathology  of,  vi.  26 

rhomboideus  major  and  minor. 

superior  constrictor  of  the  phar- 

pectineus, vii.  738 

anomalies  of,  vi.  48 

ynx,  anomalies  of,  vi.  47 

anomalies  of,  vi.  57 

rhombo-occipital,  vi.  48 

supernumerary  of  pharvnx,  vl 

pectoralis  major,  anomalies  of, 

risorius,  anomalies  of,  vi.  48 

47 

vi.  49 

rotatory,  short,  of  neck,  anom- 

supinator brevis,  iv.  242 

minimus,  vi.  50 

alies  of,  vi.  60 

anomalies  of,  vi.  64 

minor,  anomalies  of,  vi.  50 

sacro-coccygeus  anticus,  vi.  62 

longus.  iv.  241 

pectorals,  absence  of,  ii.  806 

posticus,  vi.  60 

anomalies  of,  vi.  54 

peroneo-calcaneus  internus,    vi. 

sacro-lumbalis,  anomalies  of,  vi. 

supraclavicular,  vi.  44 

58 

60 

supracostalis,  vi.  60 

peroneo-tibialis,  vi.  58 

sartorius,  vii.  787 

supraspinatus,  anomalies  of,  vl 

peroneus  accessorius,  vi.  57 

anomalies  of,  vi.  67 

51 

brevis,  v.  480 

scalenus  anticus,   anomalies  of. 

syndesmopharyngeus,  vi.  47 

anomalies  of,  vi.  57 

vi.  47 

syphilitic  diseases  of  the,  vi.  33 

longus,  V.  480 

medius,  anomalies  of,  vi.  47 

temporal,  anomalies  of,  vi.  43 

anomalies  of,  vi.  57 

minimus,  vi.  47 

temporalis  minor,  vi.  48 

quartus,  vi.  57 

posticus,  anomalies  of,  vi.  47 

tensor  fascia  plantaris,  vi.  58 

quinti  digiti,  vi.  57 

scansorius,  vi.  56 

palati,  viii.  107 

tertius,  anomalies  of,  vi.  57 

scapulo-costalis  minor,  vi.  50 

trochloee,  vi.  48 

petro-pharyngeus,  vi.  47 

semimembranosus,  vii,  740 

tympani,  i.  619 

phrenic,  vii.  752 

anomalies  of,  vi.  56 

vaginae  femoris,  vii.  787 

pisi-uncinatus,  vi.  55 

semitendinosus,  vii.  740 

anomalies  of.  vi.  56 

plantaris.  v.  480 

anomalies  of,  vi.  56 

teres  major,  anomalies  of,  vi.  51 

anomalies  of,  vi.  58 

sense,  vii.  220 

minor,  anomalies  of,  vi.  51 

platysma  myoides,  anomalies  of. 

serratus  magnus,  anomalies  of, 

thenar,  iv.  485 

vi.  43 

vi.  51 

thyroarytenoid,  v.  409 

pneumogastric,  vii.  752 

posticus  inferior,  anomalies 

thyrohyoid,  v.  409 

popliteus,  V.  482 

of.  vi.  60 

anomalies  of.  vi.  45 

anomalies  of,  vi.  58 

posticus  superior,  anomalies 

tibialis  anticus,  anomalies  of.  vi. 

minor,  vi.  58 

of,  vi.  60 

57 

prevertebral,   anomalies  of,   vi. 

skeletal,  vi.  11 

posticus,  anomalies  of,  vi.  59 

47 

smooth,  vi.  20;  &ee sAso  Muscular 

secundus,  vi.  59 

primitive  sheath  of,  vi.  15 

(iSMue,  UN  stria  ted 

tibio-accessorius.  vi.  58 

pronator  pedis,  vi.  58 

sole  us,  V.  480 

tibio-astragalus  anticus.  vi.  57 

quadratus,  iv.  241 

anomalies  of,  vi.  58 

tibio-fascialis  anticus,  vi.  57 

anomalies  of,  vi.  54 

spheno-pharyngeus,  vi.  47 

tragicus,  i.  638 

radii  teres,  iii.  736;  iv.  240 

spinalis  cervicis,   anomalies  of. 

transversalis  abdominis,  i.  4 

anomalies  of,  vi.  53 

vi.  60 

anomalies  of,  vi.  61 

proteid  degeneration,  vi.  28 

dorsi.  anomalies  of,  vi.  60 

cervicis  anticus.  vi.  48 

psoas  magnus.  anomalies  of,  vi. 

splenius  accessorius,  vi.  60 

cervicis  medius,  vi.  47 

56 

anomalies  of,  vi.  60 

transversus  auriculte,  i.  638 

parvus,  anomalies  of,  vi.  56 

stapedius,  i.  619 

menti,  vi.  48 

pterygoideus    e.xternus,    anom- 

sternalis, vi.  49 

nuchae,  vi.  44 

alies  of,  vi.  43 

brutorum,  vi.  49 

orbitae,  vi.  43 

proprius,  anomalies  of,  vi.  43 

sterno-chondro-scai)ular,  vi.  50 

pedis,  anomalies  of.  vi.  60 

pterygo-pharyngeus,  vi.  47 

sterno-clavicularis   anterior,   vi. 

pedis  superficialis,  vi.  60 

pterygo-spinosus,  vi.  48 

50 

perina?i,  anomalies  of.  vi.  02 

pyramidalis,  anomalies  of,  vi.  61 

stemo-cleido-mastoid,  anomalies 

trapezius,  anomalies  of.  vi.  48 

nasi,  anomalies  of,  vi.  43 

of,  vi.  44 

triangularis  menti,  anomalies  of. 

pyriformis,  anomalies  of,  vi.  56 

sterno  -  cleido-mastoideo  -  occipi- 

vi. 43 

quadratus  femoris,  vii.  738 

talis,  vi.  44 

sterni,  anomalies  of,  vi.  60 

anomalies  of,  vi.  56 

sterno-fascialis,  vi.  45 

triceps,  i.  458;  iii.  786 

lumborum,  anomalies  of,  vi. 

sternohyoid,  anomalies  of,  vi.  44 

extensor    cubiti,    anomalies 

61 

sterno -occipital,  vi.  44 

of,  vi.  52 
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muscle  or  mnaeles* 
myopia* 


Uiiscle  or  muBcles,  tritico-glossus, 
vi.  47 
tuberculous  intlamniation  of ,  vi. 

82 
*  tumors  of,  vi.  89,  74;  and  see 

Myoma 
ulnaris  quinti,  vi.  54 
ulno-carpU8«  vi.  54 
vasti,  anomalies  of,  vi.  57 
vastus  externus,  vii.  788 
internus,  vii.  788 
mediuB.  ii.  738 
voluntary,  vi.  11 
wounds  of,  vi.  88 
zygomaticus   major,   anomalies 
of.  vi.  48 
minor,  anomalies  of,  vi.  48 
Musde-caaeSy  vi.  17 
Uuscle-Goluxnna,  vl.  18 
MuBcle-GOznpartment,  vi.  17 
Muacle-eztract,  vi.  417 
Kuacle-platea,  vi.  22 
Kuscle-apindles,  vi.  19 
Muscular  atrophies,  electrothera- 
peutics in,  iii.  760 
Muscular     atrophies,    progres- 
sive, vi.  62 
classification,  vi.  62 
distal,  vi.  68 
Erb's  juvenile,  vi.  68 
facio-scapulo'humeral,  vi.  68 
Landouzy-Dejerine's,  vi.  68 
pseudo-bypertropbic,  vi.  62 
scapulo-bumeral,  vi.  68 
spinal  progressive,  vi.  64 
hereditary,  vi.  66 
leg  type,  vi.  66 
ueuntic  type,  vi.  66 
Muscular  dystrophies,  kyphosis 

in,  V.  378 
Muscular  fibres,  cellular  origin  of, 
vi.  22 
contraction  of,  Iii.  272 
Muscular  paralysis  from  lead,  v. 

472 
Muscular  power  of  hand.  iii.  565 

table  of,  iii.  565 
Muscular  relaxation  as  a  sign  of 

death,  ii.  585 
Muscular  sense,  i.  282;  vii.  119 
function     of,     in    maintaining 
equilibrium,  iii.  858 
Muscular  tension  in  appendicitis, 
i.  428 
tissue,  vi.  10 

action  of  polarized  light  on 
sarcous  elements  of,  vi.  17 
cardiac,  vi.  19 
changes  in  the  nerve  endings 

of,  vi.  80 
circulatory  disturbances  in, 

vi.  26 
coagulation  of,  iii.  152 
degenerations  of,  vi.  28 
histoeeneBls  of,  vi.  22 
histology  of,  vi.  10 
methods  of  examining,  vi. 

25 
pathology  of,  vi.  26 
post-mortem  rigidity  of,  iii. 

152 
regeneration   of  voluntary, 

vi.  29 
retrogressive  changes  in,  v{. 

27 
rigor  mortis  in,  iii.  152 
skeletal,  vi.  11 
smooth,  vi.  20 


MiUBCular  tissue,  striated,  vi.  11 

tumors,  of,  vi.  89,  74;  and 

see  MyoTtui 
unstriated,  vi.  20 
varieties  of,  vi.  10 
Musculi  papillares,  iv.  569,  570 
Musculi  pectinati,  iv.  568 
Musculo-spiral  nerve,  injury  of, 
i.  472 

paralysis  of,  i.  471 
Musculus  anomalus,  vi.  48 
Mushrooms,  iv.  282,  285 
Music,  differentiated  from  noise,  i. 
614 

value    of,    in    military    life,   v. 
817 
Musk,  vi.  67 

as  a  cardiac  stimulant,  ii.  696 

as  an  antispasmodic,  i.  387 

China,  vi.  67 

pods,  vi.  67 

Siberian,  vi.  67 

Tonquin,  vi.  67 
Musk-deer,  vi.  67 
Muskroot,  vii.  563 
Mussels,  poisoning  by,  iv.  189 
Mustard,  vi.  67 

action  and  use,  vi.  68 

administration,  vi.  68 

as  an  emetic,  iii.  812 

black,  vi.  67,  68 

composition,  vi.  68 

oil  of,  vi.  68 

white,  vi.  67,  68 
Mustard  paper,  vi.  68 
Mutes,  iii.  862 

Mutilation  and  heredity,  iv.  668 
Mutillidss,  V.  167 
Mutterkom,  iv.  1 
Myalgria,  vi.  88,  968 

among  troops,  ii.  616 

in  neurasthenia,  vi.  250 

of  upper  extremities,  i.  465 
Myasthenia  gravis  pseudopara- 
lytica,  viii.  520 

due  to  auto-intoxication,  i.  644 
Mycosis  fungoides,  vi.  69 
Mycosis  intestinalis,  i.  365 
Mycosis,  pharyngeal,  vi.  599 
Mydalein,  ptomaYn,  vi.  786 
Mydatoxin,  ptomaYn,  vi.  787 
Mydin,  ptomaTn,  vi.  785 
Mydriasis,  i.  59 
Mydriatic  alkaloids,  i.  610 
Mydriatics,  vi.  70 

action,  vi.  70 

dangers,  vi.  71 

effect  of  overdose,  i.  59 

hyoscine  as,  iv.  795 

list,  vi.  70 

uses,  vi.  71 
Mydrin,  vi.  71 
Myel  =  spinal  cord,  ii.  187 
Myelsemia,  v.  497 ;  and  see  Leukcs- 

mia,  myelogenous 
Myelencephalon,  ii.  154 
MyeUtis,  vii.  358 

acute  transverse,  vii.  354 

pathological  anatomy,   vii. 
857 

causing  paralysis,  vi.  497 

chronic,  vii.  356 

pathological  anatomv,  vii. 
368 

clinical  history,  vii.  354 

compression,  vii.  356 

diagnosis,  vii.  858 

disseminated,  vii.  856 


Myelitis,   disseminated,  pathologi- 
cal anatomy,  vii.  858 

etiology,  vii.  853 

pathological  anatomy,  vii.  357 

prognosis,  vii.  359 

purulent,  vii.  856 

pathological   anatomy,   vii. 
358 

treatment,  vii.  860 

varieties,  vii.  854 
Myelocystocele,  vii.  288 
Myelocystomeningocele,  vii.  288, 

289 
Myelocytes,  v.  491 
Myeloma,  vi.  71 ;  vii.  37,  907 
Myelomeningocele,  vii.  287 
Myelopathies,  vi.  64 
Myeloplaques,  ii.  20 
Mygale  hentzii.  v.  159 

rileyi,  v.  159 
Myiasis  narium,  vi.  142 
Mylabris,  ii.  652 

chiccorii.  ii.  652 
Mylo-hyoid  muscle,  anomalies  of, 

vi.  47 
Myocarditis,  iv.  593 

acut«  interstitial,  iv.  593 

gummatous,  iv.  601 

syphilitic,  vii.  624 
Myocardium,    fragmentation,    iv. 
593 

inflammation  of,  iv.  593 

parenchymatous      degeneration 
of,  iv.  593 

segmentation,  iv.  593 
Myoclonia,  vi.  492 
Myoclonus  multiplex,  vi.  492 
Myodesopsia,  viii.  267 
Myodynamometer,  DOnhofif's,  iii. 

564 
Myo-fibro-sarcoma  of  the  orbit,  i v. 

115 
Myolemma,  vi.  15 
Myolipoma,  viii.  480 
Myoma,  vi.  89,  74 

cavernous,  vi.  76 

etiology,  vi.  75 

gross  appearances,  vi.  75 

histology,  vi.  74 

laevicellulare,  vi.  74 

nature,  vi.  75 

of  the  bladder,  i.  769,  792 ;  vi.  76 

of  the  broad  ligaments,  vi.  76 

of  the  ciliary  body,  iv.  110 

of  the  digestive  tract,  vi.  76 

of  the  Fallopian  tubes,  iv.  188 

of  the  kidney,  vi.  77 

of  the  orbit,'iv.  115 

of  the  ovary,  vi.  436 

of  the  prostate,  vi.  76,  770 

of  the  round  ligaments,  viii.  96 

of  the  skin,  vi.  76 

of  the  urethra,  vi.  76 

of  the  uterus,  vi.  75 ;  viii.  96 

of  the  veins,  vi.  77 ;  viii.  218 

origin,  vi.  75 

seats,  vi.  75 

telangiectatic,  vi.  76 
Myomalacia  cordis,  iv.  579 
Myopathies,  vi.  62 

diagnosis,  vl  64 

pathology  and  morbid  anatomy, 
vi.  64 

prognosis,  vi.  64 

treatment,  vi.  64 

types,  vi.  62 
Myopia,  i.  57 ;  vi.  77 

a  cause  of  blindness,  ii.  10 


717 


I 
I 

I 


i 


9 


My*Hflti,  nn  nhii'l  io  ttyrr,  vl,  H<i 

I  lm'f^\Hi  Ht|i;h.   vi    HI 

I  nm  4(M  |/|ii(«fti-M  111,  vl   HH 

'\i*u\um\'ni.  vl  tMi 

l«M»i|ii»  uf  Uii-  f\i'  III,  vl.  il7JJ 

liii  II  iif«i  1,1.  II    lo 

III  M  ItMiil  I  hlMif'ii,  vl.  N't 

ii|MniMMii(i  fiM,  vl    Hi) 

<'|»lil  liiihiionrtiplf'       ilp|M'iirillir(*N, 

\\    Ml 
n)l|;tli  Mild  i|i-Vi>|ii|i|||i'|it  t)(,  vl.  H<) 
|HilliiilMfi|i  III  {iiiiiliilii.V.   vl    H*j 
|iii'\i'lil|iMi  iiihI  iniiliiil  til.  vl.  N-l 
|»liifi|i'nii|\ii,   \  I    HI 
niilMMtl    n|    rl\n(lllllni>    li'lIN  ti»r. 

I  I    Mil 
^lMlllMllHV,   vl    N| 
Ihilllililil,   Vl    HV) 

Myimlii  roiiiiniii,  III.  H-IM 
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Myrrh  a,  vl.  Ki 

Myrrhifl  odorata,  iv.  148 

Myrrhol,  vi.  Hr> 

Ifyrrholin,  vi.  85 

Kyrtle,  wax,  i.  737 

Myrtol,  vl.  H« 

MyrtuB  communis,  vi.  86 

MyBophobia,  v.  188 

Mytilitoxin,  ptonmYn.  vi.  787 

Mytilotoxismus,  iv.  189 

My X Adenitis  labialis,  ii.  808 

Myxoangiosarcoma    of    pcritone- 

tiin,  vi.  570 
Myxo-chondroma,  vi.  88 
Myxococcidium,  viii.  548 

sU'pMuviiv.  viii.  543 
MyxQBdem'a,  vi.  86.  278.  409:  and 
s«f  lufnihitv,  niffxath  tuatou*,  v. 
148 

(liiijrmwtHi   inmx  acromegaly,  i. 

in  rlnUlluxxl.  vi.  87 

oprmtivo.  vi.  86.  409 

pn^jrn^S'i  oi  iH"5«>ase.  vi.  87 

ivl.-ition  of  cnnnism  to.  iv.  891 

sMuploms,  vi.  >7 

\]\v  li.stui  in.  iv.  .W» 

nwsinunt.  \i  S6 
Myxo^lioma.  iv  STl 
Myacoliponuu  vi  >>:  viii  **> 
Xyx.^ma^  x:  >T.  vii,  <«iC 

t ■:»  M : 'la .i:i:ii  u n*. .  vi.  » 

*  vsKioi>v  xi  S> 

a.  •  >.  t  •^.•••«.        •    •  -    > 

>..     .';.     ■••.^  Y"*         ^N 

:». .:  :«i;   ^      "SV 
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■!■ 


:« 


.■irv""    ■  ■     "»«*; 

, _^ 


::? 


>  V^MT.S-X'USS 


X^v 


x^ 


4i 


«* 


•  • 


NsBvus  Siting iiineus,  vi.  90 

sarcomatodes,  vi.  90 

spider,  vi.  90 

treatment,  vi.  91 

unius  lateris.  vi.  90 

vascularis,  vi.  90 

vasculosus,  i.  850 

venosus,  vi.  90 

verrucosus,  vi.  90 
Nafbalan,  vi.  92 
Nails,  vi.  92;  viii.  562 

anatc>m\'  of,  vi.  92 ;  viii.  .W 

diseases  of  the.  iv.  510:  xi. 
an(i  see  Onychia  and  B*-^ 
chia 

eczema  of  tbe,  iii.  727 

favus  of.  vi.  94:  vii.  T$l 

felon  «)f.  vi.  94 

iuflanimatorv  conditions  of 
510 

ingrown,  v.  18:  vi.  93 

in  psoriasis,  vi.  95 

localizml  affections  of,  vi.  98 

parasitic  diseases  of,  iv.  511: 
W:  vii.  783 

symptomatic  paTholofin! 
volvenient  of.  vi.  9S 

svpliiliiic  affeciion  of,  vi.  K: 
617 

trauma  i>f.  vi.  94 

tumors  under  the,  vi.  93 
Hanooeplialiis,  vii.  698 
Hanosoxnia,  viii.  419 
VantuclLet,  vi.  97 
Vapa  Soda  Springs,  vi.  99 
Hape  of  neck,  vi.  192.  199 
HapeUua,  i.  S8 
Hapktlia  ^wood,  v.  780 
Kaplitlialene,  vi.  100 
Mapktlialixi,  vi.  100 
KapliUiopyrin,  i.  379 
K^aplitofbrxnin,  iv.  246:  vl  Ml 
H'aplito-creaol,  vi.  100 
X^apliiol,  \i.  li»0 
X^aplitol-aristol,  iii.  479;  r  9 
S'apb.tol  benzoate,  siee  Bf*s^*^ 

STaplitiol  bismuth,  vi.  lOl 
IPaplitol  carbonate,  vi.  lOl 
3E'aple'*s  uxiiversal  clamp,  i^  T 
vi,  8H5.  386 

in  mastoid  openzpa 

-i--^ :  J : lary.  in  obsietrin  t  X 
'■^■^otics,  poisons,  xi.  ©1 
'»S'«>tiiie,  vi.  101 
:es:>  for.  vi.  391 
iii.  126 
■x'clusion  of,  confft^" 
122 
T  '^4r»rinir  of,  vi.  13* 
'arixLnxi,  iii.  127 

m  bones,  fraciupf  *&-"  ^* 
f.  vi.  133 

:atarrh,  acutt-.  vi  I* 
cavities,  vl  U»I  **  * 

Sfc'itsivss  of  sepinm,  n  'M 
a»*\>^ssory.  vi.  IW 
*«r:inomyc«isfe.  ri  !•* 
acute    inflammsrii^K.  **-  - 

and  see  ^hiniti* 
anatomicjil  relatioEi '".  ^ 
anatomy  of,  vi.  1'^ 
clin«nic'  catarrb  ■  t  r.  J*  • 

see  Rhiniti*  ^ 

•iefomiities  of.  vi  .--  ^ 
dermatoid  crste  of  "  ^ 
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myopia, 
Nepbrltls,  clironlc. 


Nasal  cavities,  diseases  of.  vi.  100 
exuiniDati(jn  of,  vi.  106;  and  see 

fistulfe  of,  vi.  124 

glanders  of,  vi.  Iii6 

hemorrhage  from.  vi.  127;  and 
see  Epistaxi^ 

leprosy  of,  vi.  128 

medication  of  tJie,  v.  788 

mucous  pol3'pi  of,  vi.  129 

neuroses  of,  vi.  181 

new  growths  of,  vi.  138 

parasites  of,  vi.  142 

pseudoparasites  of,  vi.  142 

reflex  neuroses  of,  vi.  181 

rhinosclcroma  of,  vi.  143 

sinus  affections  of,  vi.  144 

synechia;  of,  vi.  124 

syphilis  of.  vi.  148 

tubercuh^sis  of,  vi.  149 

tumors  of,  vi.  188 
Nasal  diphtheria,  vi.  112 
Nasal  douche,  v.  738 
Nasal  duct,  measurements  of,  viii. 
240 

stricture  of.  v.  397 
Nasal  fosssB,  spaces  in  connection 

with.  vii.  288 
Nasal  index,  vii.  230 
Nasal  mucous  polvpi,  vi.  129 
Nasal  neuroses,  vi.  131 
Nasal  septum,  abscess  of,  vi.  109 

deviations  of,  vi.  125 

operations  for,  vi.  125 

outgrowths  from,  vi.  125 

perforation  of,  vi.  125 

perichondritis  of.  vi.  113 
Nasal  sinuses,   affections    of,   vi. 

144 
Nasion,  vii  229 
Nasmyth's  membrane,  vii.  650 
Nasopharynx,  affections  of,  cause 
of  headache,  iv.  549 

in  ear  diseases,  iii.  068 

spaces  in  connection  with,  vii. 
238 
Nasrol,  vi.  149 
Nassau,  vi.  149 

Naaturtium  armoracia,  iv.  787 
Natal  sore,  i.  170 
National  formulary,  vi.  587 
Nationality  and  insanity,  v.  80 
'*  Natural  selection,^  iv.  22 
Nauheim,  vi.  151 
Nauheim  method  of  treatment  in 

heart  disease,  iv.  610 
Naupathia,  vii.  82;  see  Sea-ttiekness 
Nausea  following  antesthesla,  Iii.  84 

sensation  of,  vii.  121 
Naval  hygiene,  vi.  154 

rations,  vi.  171 

recruiting,  vi.  180 

ventilation,  vi.  155 

water  supply,  vi.  168 
Naval  medical  department,  vi. 

185 
Naval  medical  officers,  vi.  185 

appointment,  vi.  185 

compensation,  vi.  185 

duties,  vi.  186 

examinations  for,  vi.  185 
Naval  medical  service,  vi.  185 
Navel,  sec  UmfnlicuB 
Navy,  reciuiting  for,  vi.  180 

requirements  for  enlistment  in, 
vi.  184 
Neapolitan  fdver,  v.  685 
Near  point,  vi.  78 


Near-siffhtedness,  see  Myopia,  vi. 

77 
Nebraska,  requirement  for  medical 

pmctice  in,  iv.  48 
Nebrin^r-Praun  method  of  treat- 
ing sinusitis,  iv.  274 
NecK,  abscess  in,  vi.  198 

anatomical  definition  of,  vi.  189 
anatomy  of,  in  relation  to  trach- 
eotomy, vii.  836 
aneurism  at  the  root  of,  vi.  194 
anomalies  of  muscles  of.  vi.  48 
anterior  region  of,  vi.  189 
arteries  of  the,  vi.  193 
bony  pointa  in,  v.  189 
branchial  tlstuhe  and  cysts,  vi. 

200 
bursfe  of,  ii.  523 
Derbyshire,    iv.    876;  and    see 

Ooitre 
emphysema  of  the,  viii.  430 
enlarged  glands  of,  removal  of, 

V.  669 
examination  of,  in  medico-legal 

autopsy,  i.  659 
fascia  of  the,  vi.  192 
gangrenous  induration    of,    vi. 

598 
hygroma  of,  iv.  794 
inflammation  of  glands  and  con- 
nective tissue  of  the,  in  scarlet 
fever,  vii.  55 
injuries  to,  a  cause  of  death,  1. 

670 
lateral  region  of,  vi.  190 
lymphangioma  of,  i.  853 
lymphatic  glands  of  the,  v.  680; 
vi.  198 
vessels  of,  v.  630 
malformation  of,  vii.  699 
nape  of  the,  vi.  192, 199 
phlegmon  of,  vi.  614 
pus  in,  vi.  192 
regions  of  the,  vi.  189 
rotatory  muscles  of,  anomalies 

of,  VI.  60 
section  of,  in  new-bom,  vi.  275 
surface  anatomv  of,  vi.  189 
marking  of  arteries,  vi.  191 
marking  of  nerves,  vi.  191 
marking  of  veins,  vi.  191 
surgical  anatomy  of,  vi.  189 
topographical   anatomy  of,   vi. 

192 
tiiangles  of,  vi.  189 
tumors  of  the,  vi.  200 
veins  of  the,  vi.  196 

anomalies  of,  viii.  202 
Necrobiosis,  vi.  201 

of  the  neurone,  vi.  260 
Necropsy,  1.  649 ;  and  see  Autopsies 
Necrosis,  vi.  201 
caseation,  vi.  204 
causes  of,  vi.  202 
central,  vi.  205 
coagulation,  vi.  203 
croupous,  vi.  203 
diphtheritic,  vi.  208 
direct,  vi.  201 
fat,  vi.  206 
focal,  vi.  204 
in  carcinoma,  ii.  677 
indirect,  vi.  201 
karyolysis  in,  v.  801 
karyorrhexis  in,  v.  801 
labyrinthine,  iii.  602 
liquefaction,  vi.  203 
membranous,  vi.  203 


Necrosis,  mummification,  vi.  204 
of  muscles,  vi.  28 
of  the  adrenals,  vii.  567 
of  the  chorionic  villi,  iii.  53,  56 
of  the  decidua,  iii.  389 
of  the  jaws,  v.  254 

dependent  upon  phosphor- 
us, vi.  428,  625 
of  the  neurone,  vi.  260 
of  the  oesophagus,  vi.  339 
of  the  omentum,  vi.  859 
of  the  orbit,  vi.  400 
of  the  pancreas,  vi.  473 
of  the  pituitary  gland,  vi.  640 
of  the  placenta,  vi.  651 
pathology  of,  vi.  201 
phosphorus,  vi.  428,  625 
senile,  vi.  202 
sequelae  of,  vi.  205 
simple,  vi.  202 
varieties  of,  vi.  202 
Zenker's,  vi.  28,  203 
Necrotomy,  osteoplastic,  vi.  423 
Nectandra,  i  753 

as  an  an ti periodic,  i.  878 
cortex  of,  i.  753 
rodiiei,  i.  753 
Nectandrine,  i.  753 
Needle  holders,  viii.  172 
Needles,  viii.  172 

hypodermatic,  iv.  819 
<< Needling"  in  aneurism,  i.  333 
Neffro  lethargy,  vii.  242 
N^faton's  line,  iv.  690 

method  of  resection  of  superior 
maxilla,  vi.  943 
Nemanthelminthes,  vi.  205 
Nematoda,  vi.  205 
Nematospermia,  vii.  279 
Nencki  and  Sieber's  test  for  uro- 
bilin, viii.  51 
Nencki's  base,  ptomaYn,  vi.  785 
Neoplasms,  vii.  908;  and  see  Tumors 
Nepeta  cataria,  ii.  755 
Nephralgia,  v.  361 
Nephrectomy,  v.  856 
Nephritis,  v.  830 
acute,  V.  331 

course  and  prognosis,  v.  835 
degenerative,  v.  881 
diagnosis,  v.  835 
diet  in,  iii.  459 
diffuse.  V.  332 
etiology,  v.  831 
glomerular,  v.  832 
hemorrhagic,  v.  332 
int«i'Stitiar,non-suppurative, 

V.  833 
lymphomatous,  v.  883 
parenchymatous,  v.  382 
pathogenesis,  v.  331 
pathology  of,  v.  881 
prophylaxis,  v.  836 
symptoms,  v.  833 
toxic,  V.  881 
treatment,  v.  836 
tubular,  v.  832 
arteriosclerotic,  v.  840 
Nephritis,  chronic,  v.  887 
diffuse  indurative,  v.  339 
course,  v.  343 
diagnosis,  v.  342 
etiology,  v.  839 
pathogenesis,  v.  839 
pathology,  v.  340 
prognosis,  v.  348 
symptoms,  v.  841 
treatment,  v.  848 
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Nephritis,  chronic,  diffuse  non-in- 
durative.  v.  887 
course,  v.  889 
diagnosis,  v.  889 
etiology,  v.  887 
pathogenesis,  v.  387 
pathology,  v.  887 
prognosis,  v.  889 
symptoms,  v.  888 
treatment,  v.  389 
diet  in,  iii.  460 
glomerular,  v.  838 
mterstitial,  v.  389 
primary,  v.  840 
secondary,  v.  839,  840 
Nephritis,  classification,  v.  880 
degenerative,  v.  881 
diet  in,  iii.  459 
dyspnu?a  in,  iii.  580 
history,  v.  830 
scarlatina,  vii.  53 
Kephrolytic  serum,  viii.  477 
Nephropexy,  v.  857 
Nephrorrhaphy,  v.  857 
Nephrotomy,  v.  856 
NepidsB,  V.  160 

Nerve,  or  Nerves,  abducens,  iii.  824 
acoustic,   i.   621,   627,  681;    see 

also  Auditory  neite 
action  of  ana'Sthetics  on,  vi.  282 

of  curare  on,  iii.  889 
anterior  crural,  vii.  740 
interosseous,  iv.  248 
tibial,  V.  479 
auditory,  i.  621,  627,  681 
auricular,  vi.  191 
axis-cylinder  of,  vi.  226,  288 
cardiac  sympathetic,    vii.    576, 

585 
cells,  vi.  288 

chemistry  of,  ii.  226;  vi.  226 
chorda  tympani,  iii.  322 

folds  of  drum  membrane  en- 
closing, iii.  584 
ciliary,  iv.  78 
cochlear,  i.  633 
components,  iii.  812 
table  of,  iii.  815 
conductivity  of,  vi.  229 
constrictions  of  Ranvier,  vi.  2i^7 
cranial,  iii.  812 

branchiomeric  type    of.  iii. 

818 
doctrine  of    nerve    compo- 
nents, iii.  812 
eighth,  i.  627 
eleventh,  iii.  818 
fifth,  iii.  828 
first,  vi.  849 
fourth,  iii.  825 
ninth,  iii.  818 

of  Willis,  iv.  823 
oculomotor  type,  iii.  824 
phylogeny  andembryologv, 

iii.  816 
second,  iv.  79 
seventh,  iii.  821 
sixth,  iii.  824 
spinal  tvpe  of,  iii.  818 
table  of  nerve  components 

iii.  815 
tenth,  iii.  818 
third,  iii.  825 
twelfth,  iii.  88:  iv.  828 
wounds  of,  iv.  561 
crosses  of  Ranvier,  vi.  287 
cutaneous,  of  the  thigh,  vii.  736 
degeneration  of,  vi.  262 


Nerve,  or   Nerves,  depressor,  of 

('yon,  iii.  118 
effect  of  electrical  currents  in,  iii. 

767;  and  see  Electrotonus 
eighth,  i.  627 
electrical  phenomena  of,  vi.  280 

stimulation  of,  vi.  228 
electrotonus,  iii.  774;  vi.  280 
eleventh,  iii.  818 
embryology,  iii.  816 
end  bulbs  of,  iii.  822 
excitability  of,  vi.  226,  229 
external  cutaneous,  i.  454 
facial,  iii.  321 
fibres,  vi.  236 

of  Remak,  vi.  237 
fifth,  iii.  828 
first,  vi.  849 
fourth,  iii.  825 
ganglia,  vii.  579 
general  physiology  of,  vi.  225 
glosso- pharyngeal,  iii.  818 
great  auricular,  surface  marking 
of,  vi.  191 
sciatic,  vii.  740 
histology  of,  vi.  225,  233 
hypoglossal,  iii.  818;  iv.  828 
indefatigability  of,  vi.  231 
influence  of  temperature  upon, 

vi.  229 
intercostals,  vii.  752 
internal  cutaneous,  i.  458 

respiratory,  of  Ik»li,  vi.  630 
irritability  of,  iii.  767 
Krause's  end  bulbs,  iii.  822;  viii. 

562 
law  of  contraction,  iii.  771 
lesser  internal  cutaneous,  i.  454 
occipital,   surface    marking 
of,  vi.  191 
median,  at  the  elbow,  iii.  736 
in  the  arm,  i.  458 
in  the  forearm,  iii.  736;  iv. 

248 
paralysis  of,  iv.  530 
medullary  sheatli,  vi.  237 
niedullated  fibres,  vi.  236 
Meissner's  corpuscles,  viii.  560 
metabolism  of,  vi.  281 
morphology,  vi.  233 
motor  and  trophic,  differentiated 

by  calorimetry.  ii.  568 
motor  oculi  communis,  iii.  325 
musculo-cutaneous,  i.  458 
musculo-spiral.  i.  458;  iii.  736; 

iv.  243 
negative  variation  of,  vi.  230 
ninth,  iii.  318 

non-medullated  fibres,  vi.  287 
obturator,  vii.  740 
oculomotor,  iii.  325 
of  accommodation,  iv.  95 
of  cardiac  muscle,  vi.  20 
of  muscular  tissue,  vi.  18,  20,  22 
of  respiration,  vi.  951 
of  striated  muscle,  vi.  18 
of  taste,  vii.  641 
of  the  abdominal  wall,  i.  5 
of  the  arm,  i.  453 
of  the  brachial  i)lexus,  vii.  209 
of  the  bronchi,  ii.  489 
of  the  foot,  iv.  197 
of  the  forearm,  iv.  243 
of  the  hand,  iv.  485 
of  the  heart,  iv.  595;  v.  20,  28 
of  the  iris,  iv.  95 
of  the  kidney,  v.  815 
of  the  knee  joint,  v.  370 


Ncr  /e,  or  Nerves,  of  the  lanmx,  r. 

410 
of  the  lungs,  v.  585 
of  the  mamma,  ii.  470 
of  the  neck,  vi.  191 
of  the  nose,  vi.  106 
of  the  palm  of  the  hand,  iv.  487 
of  the  skin,  viii.  561 
of  the  spleen,  vii.  424 
of  the  thorax,  vii   751 
of  the  uterus,  vii.  579 
of  the  vagina,  vii.  579 
of   unstriated  muscular  tiasae, 

vi.  22 
of  Wrisberg,  in  the  arm,  i.  454 
olfactory,  vi.  849 
optic,  iv.  79;  see  also  OpUe  nerte 
Pacinian     corpuscles,    iii.    882; 

viii.  561 
pathetic,  iii.  324 
pharyngeal,  vii.  576 
phrenic,  vi.  680;  vii.  753 

surface  marking  of,  vi  191 
phylogeny,  iii.  316 
physiology  of,  vi.  225 
pilomotor,  vii.  587 
pneumogastric,  iii.  818;  vii  751 
posterior    interosseous,    in  the 

forearm,  iv.  248 
Purkinie  cell,  vi.  284 
radial,  iv.  248 

Ranvier's  tactile  discs,  viii.  5(Q 
regeneration  of,  vi.  265 
second,  iv.  79 
seventh,  iii.  321 
sciatic,  vii.  740 
sheath  of  Schwann,  vi.  286 
sixth,  iii.  824 
spinal  accessory,  iii.  818 

surface  markings  of,  vL  191 
splanchnic,  vii.  577 
stimulation  of,  vi.  227 
stretching  of,  vi.  245,  247 
structure,  vi.  236 
superficial      cervical,      surface 
marking  of,  vi.  191 
of  the  forearm,  iv.  239 
of  the  thigh,  vii.  786 
supra -acromial,  surface  marking 

of,  vi.  191 
supraclavicular,    surface  roar!.- 

iug  of,  vi.  191 
suprasternal,    surface    marking 

of,  vi.  191 
sympathetic  system,  vii.  578, 752 
tactile  cells  and  corpuscles,  iii 

822;  viii.  562 
tenth,  iii.  318 
terminations  of,  iii.  822 
in  the  skin,  viii.  562 
third,  iii.  325 

tissue,  histology  of,  vi.  288 
trigeminus,  iii.  328 
trochlear,  iii.  825 
trophic,  a  factor  in  causing  bed- 
sores, i.  740 
twelfth  cranial,  iii.  818 
types  of,  iii.  814 
ulnar,  in  the  arm,  i.  458 

in  the  forearm,  iv.  248 
vagus,  iii.  818;  v.  20 
vaso-motor,  iii.  115 
wounds  of,  cranial,  iv.  561 
Wrisberg 's,  i.  454 
Nerve  cells,  vi.  288 

number  of,  at  various  ages,  ii. 

818 
structure  of,  vi.  236 
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Nerve-endings,  ili.  822;  viii.  562 
Nerve  fibres,  vi.  236 
medullatcd,  vi.  286 
noQ-meduIlated,  vi.  2d7 
Nerve  impulses,  irradiated,  v.  231 
Nerve-muscle    physiology,    see 

Elsctrotonus 
Nerve-muscular  activity,  in  in- 
sanity, V.  57 
Nerve-stretching,    for  neuralgia, 

vi.  245 
Nerve  tissue,  vi.  283 

action  of  cocaine  on,  iii.  157 
chemistry  of,  ii.  226;  vi.  286 
Nerve  trunks,  vi.  288 
Nervi,  viii.  408 
Nervine,  iii.  840 

Nervous  affections,  diet  in,  iii.  466 
due  to  auto-intoxication,  i.  644 
of  the  diaphrann,  iii.  486 
Nervous   conditions,    inheritance 

of.  iv.  660 
Nervous  cough,  v.  429;  vi.  250 
Nervous  debflity,  cold  in,  iii.  124 
Nervous  diseases,  changes  in  nails 
in,  vi.  96 
climate  suitable  for,  iv.  565 
health  resorts  for.  iv.  565 
joints  affected  in,  v.  265 
organic,  as  subject  of  litigation, 
vi.  289 
caused  by  trauma,  vi.  289 
relation  of  trauma  to,  vi.  288 
Nervous   dyspepsia,  diet  in,  iii. 

457 
Nervous  eructations,  vii.  502 
Nervous  indigestion,  treatment  of, 

vi.  258 
Nervous  phenomena  at  the  meno- 
pause, ii.  800 
Nervous  prostration,  see  Neuron 

ihenia 
Nervous  sensibility,  impaired,  in 

insanity,  v.  58 
Nervous    system,    central,    lym- 
phatics of,  V.  629 
changes  in,  in  myelogenous  leu- 

ksmia,  v.  500 
condition  of  the,  In  diphtheria, 

iii.  484 
corpora  amylacea  in,  iii.  228,  296 
cysts  of,  iii.  850 
diseases   of,   occupation   as  an 

etiological  factor  in,  vi.  819 
disorders  of,  in  pregnancy,  iv. 

847 
effect  of  castration  on,  in  women, 
ii.  715 
of  massage  on,  v.  697,  698 
in  childhood,  ii.  881 
lesions  of,  in  diabetes  mellitus, 

iii.  429 
sympathetic,  vii.  578 
traumatic  affections  of,  vi.  288 
legal  complications  of,  vi. 
288 
Nervous  tinnitus,  iii.  608 
Nervous  tissues,  extract  of,  vi.  415 
therapeutics  of,  vi.  416 
histology  of,  ii.  822:  vi.  225 
Nervous  weakness,  see   Neuras- 
thenia 
Nervousness,  see  NeuraHkenta 

sensation  of,  vii.  121 
Netherlands,  Pharmacopoeia  in,  vi. 

585 
Neubauer's  method  of  estimating 
oxalic  acid  in  urine,  viii.  88 

Vol.  VIU.- 


Neural  plate,  ii.  268 

tube,  il.  268 
Neuralgia,  vi.  242 

anterior  crural,  vi.  247 

brachial,  vi.  246 

ccrvico -brachial,  vi.  246 

diet  in,  iii.  466 

effect  of  massage  in,  v.  698 

electrotherapeutics  in,  iii.  759 

iliolumbar,  vi.  347 

in  diabetic  mellitus,  iii.  429 

in  pregnancy,  iv.  847 

intercostal,  vi.  246 

Morton's,  iv.  211 ;  and  see  Meta- 
tareaigia,  anterior 

nerve  stretching  in,  vi.  245,  247 

occipital,  vi.  246 

of  the  anus,  i.  405;  vi.  248 

of  the  diaphragm,  iii.  486 

of  the  hand,  iv.  528 

of  the  lachrymal  gland,  v.  894 

of  the  larynx,  v.  428 

of  the  liver,  vi.  248 

of  the  mamma,  ii.  478 

of  the  phrenic  nerve,  vi.  681 

of  the  rectum,  vi.  248 

plantar,  iv.  210 

reflex,  vi.  245 

superficial,  vi.  248 

supra-orbital,  vi.  246 

trifacial,  vi.  245 

visceral,  vi.  248 
Neurasthenia,  vi.  249 

acoustic,  hearing  in,  iii.  608 

climate  suitable  for,  iv.  565 

congenital,  v.  180 

cordis,  iv.  597 

course,  vi.  252 

diagnosis,  vi.  252 

diet  in,  iii.  466 

effect  of  **  damages  "  on,  vi.  289 
of  massage  on,  v.  697 

etiology,  vi.  252 

gastrica,  vii.  504 

headache  in. iv. 548 

health  resorts  for,  iv.  565 

hydrotherapy  for,  iv.  792 

influence  of  age  and  sex  in,  vi.  251 

of  the  heart,  iv.  597 

prognosis,  vi.  252 

*  rest-cure  "  in,  vi.  258 

symptomatology,  vi.  249 

traumatic,  characteristics  of,  vi. 
240 

treatment,  vi.  252 
Neurazis,  growtii  changes  in,  ii.  814 
Neurectomy  for  neuralgia,  vi.  246 
Neurenteric  canals,  viii.  495 
Neurldin,  ptomaYn,  vi.  785 
Neurilemma,  vi.  286 
Neurin,  effect  of,  on  body  tempera- 
ture, ii.  571 

ptomaTn.  vi.  786 
Neurine,  iii.  87,  88 ;  vi.  254 
Neurite,  see  Axie-eylinder  process 
Neuritis,  vi.  255 

ascending,  vi.  255 

causes,  vi.  255 

diabetic,  iii.  429 

effect  of  massage  on,  v.  698 

isolated,  vi.  255 

localized,  vi.  255 

multiple,  vi.  256;  and  see  Mul- 
tiple neuritis 
causing  paraplegia,  vi.  499 

of  the  optic  nerve  following  hse- 
matemesis.  ii.  12 
a  cause  of  blindness,  ii.  12 


Neuritis,  pathology,  vi.  255 

prognosis,  vi.  255 

symptoms,  vi.  255 

treatment,  vi.  255 
Neurocele,  ii.  188 
Neurodin,  vi.  258 
Neuroepithelioma,  vi.  258 
Neuro-epithelium,  iii.  856 
Neurofibroma,  iv.   155;   and    see 
Neuroma 

of  the  eyelids,  iv.  107 
Neuroglia,  vi.  288 

cells,  ii.  882 

methods  of  staining,  ii.  829 
Neuroglioma,  iv.  878 
Neurohistology,  ii.  822 
Neurolytic  serum,  viii.  477 
Neuroma,  iv.  155;  vii.  908;  and  see 
Neurofibroma 

of  the  hand  and  fingers,  iv.  501 

of  the  optic  nerve,  iv.  118 

of  the  orbit,  iv.  115 

painful,  of  the  skin,  vi.  258 
Neuromimesis,  v.  265 
Neurone,  ii.  188 

scheme  of.  ii.  144 
Neurones^  ii.  881 ;  vi.  238 

albummous  degeneration  of,  vi. 
262 

atrophy  of,  vi.  261 

changes  in,  due  to  functional  ac- 
tivity, vi.  259 

cloudy  swelling  of,  vi.  262 

corpora  amylacea  in,  vi.  268 

degenerations  in,  vi.  262,  268 

diseases  of,  vii.  387 

fatty  degeneration  of,  vi.  262 

general  pathology  of  the,  vi.  259 

histology  of,  vi.  288 

in  old  age,  ii.  820 

intoxications  of,  vi.  268 

morphology  of.  vi.  288 

necrobiosis  of,  vi.  260 

necrosis  of,  vi.  260 

number  of,  ii.  817 

pigmentary  degeneration  of,  vi. 
262 

regeneration  of.  vi.  265 

Russell's  fuchsin  bodies  in,  vi. 
268 

size  of,  ii.  818 

synapses  of,  ii.  884 

vacuolar  defeneration  of,  vi.  262 
Neuropathic  diathesis,  see  Neuras- 
thenia 
Neuropathies  and  heredity,  iv.  664 
Neuroplasm,  vi.  286 
Neuropodiouj  vi.  285 
Neuroretinitis  as  a  cause  of  blind- 
ness, ii.  10 
Neuroses  benefited  by  arsenic,  i.  528 

changes  in  the  nails  in,  vi.  97 

fatigue,  occupation  as  an  etio- 
logical factor  in,  vi.  820 

functional,     electrotherapeutics 
in,  iii.  768 

insanity  of  the.  v.  97 

of  olfaction,  vi.  131 

of  the  ioints,  v.  265 

of  the  larynx,  v.  427 

of  the  nasal  cavity,  vi.  181 

of  the  pharynx,  vi.  604 

of  the  stomach,  motor,  vii.  502 
secretory,  vii.  508 
sensory,  vii.  508 

of  the  uvula,  viii.  Ill 

of  the  velum  palati,  viii.  Ill 

professional,  iv.  528 
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Neuroses,  traumatic,  vi.  289 

electrotherapeutics   in,    iii. 
768 

trophic,  vi.  271 
Neurotic   diathesis,    ted  2ieuras- 

thenia 
Neurotic  spine,  vii.  889 
Neurotics,  poisons,  vi.  691 
Neutral  mixture,  v.  488 
Neutrophiles,  ii.  80 
Nevada,  requirements  for  medical 

practice  in,  iv.  48 
New-'bom  child,  abnormal  size  of, 
vi.  276 

albuminuria  in,  vi.  279 

anasarca  of,  vi.  279 

anomalies  of  development  of,  vi. 
276 

anthrax  in,  vi.  279 

asphyxia  of,  vi.  279 

autopsy  of,  vi.  275 

bacillus  coll  communis  in,   vi. 
278 

cholera  in,  vi.  278 

congenital  dislocations  in,  vi.  277 
fractures  in,  vi.  427 

diseases  of,  vi.  279 

erysipelas  in,  vi.  278 

fatty  degeneration  of,  vi.  280 

gangrene  of  the,  vi.  280 

gonorrhoea  of  the,  vi.  280 

hemorrhage  of  the,  vi.  280 

hydrocephalus  of  the,  vi.  280 

icterus  of  the,  iv.  246;  vi.  280 

infections  in,  vi.  277 

influenza  in,  vi.  278 

internal  injuries  in,  vi.  277 

intoxications  in,  vi.  279 

leprosy  in,  vi.  279 

leucocytosis  in,  v.  491 

malaria  in,  vi.  278 

malfonnations  of,  vi.  276 

measles  in,  vi.  278 

meningitis  in,  vi.  278 

myotonia  of  the,  vi.  280 

new  growths  in,  vi.  281 

u?dema  of,  vi.  337,  338 

ophthalmia  of  the,  vi.  280;  and 
see  Ophthalmia  neonatorum 

l)arotitis  epidemica  in,  vi.  278 

pathological  conditions  in.  pro- 
duced during  labor,  vi.  277 

pathology  of,  vi.  275 

pemphigus  of  the,  vi.  280 

pneumonia  in,  vi.  278,  280 

recurrent  fever  in,  vi.  278 

rickets  of  the,  vi.  280 

scarlatina  in,  vi.  278 

sclerema  of,    vi.    337,  338;  and 
see  (Edema  neoruitorum 

scleroma  of,  vi.  337,  338 

sepsis  in.  vi.  278.  281 

syphilis  in,  vi.  277 

tetanus  of,  vi.  281 

thrombosis  in,  vi.  281 

thyroid  enlargement  in,  vi.  281 

tuberculosis  in,  vi.  278 

tumors  in,  vi.  281 

typhoid  fever  in,  vi.  278 

typhus  fever  in,  vi.  278 

uric-acid  infarction  in,  vi.  281 

variola  in.  vi.  278 

weight  of,  iv.  418 
New-^owths,  see  Tumors 
New  Mampshire,  history  of  yellow 
fever  in,  viii.  586 

re(|uiremeuts  for  medical  prac- 
tice in,  iv.  48 


New  Jersey,  food  adulteration  in, 
iv.  178 
history  of  yellow  fever  in,  viii. 

587 
requirements  for  medical  prac- 
tice in,  iv.  48 
tea,  ii.  759 
New  Jersey  tea,  ii.  759 
Newman's  cautery  electrode,  iii. 

766 
New  Mexico,  vi.  281 

requirements  for  medical  prac- 
tice in,  iv.  48 
New  Orleans,  Louisiana,  vi.  284 
Newport  News,  vi.  347 
Newport,  B.  I.,  vi.  285 
New  sidonal,  vii.  214 
N  e  w  s  o  m '  s       Arroyo  -  Grande 

Springes,  vi.  286 
New  York,  vi.  287 

coroner,  expenses  of,  in,  Iv.  44 
drug   adulteration  in,  iv.  174, 

179 
history  of  yellow  fever  in,  viii. 

587 
requirements  for  medical  prac- 
tice in,  iv.  48 
Nice,  vi.  288 
Nicker  tree,  ii.  115 
NiooPs  prism,  vi.  728 
Nicotiana  persica,  vii.  787 
rustica,  vii.  787 
tabacum,  vii.  787 
Nicotine,  see  Tobacco 

action  of,  on  the  heart,  v.  28 
salicylate,  iv.  16 
Nictitation,  iv.  122 
Nigrella,  ii.  655 

Night-blindness,  see  Hemeralopia 
Night  cries,  in  hip-joint  disease,  v. 

267 
Nightmare,  iii.  261 
Nightshade,    black,    poisonous 
plant,  vi.  699 
deadlv.  i.  610.  741 
Night-soil,  vi.  882 
barrel,  vi.  881 
:  disposal  of,  vi.  882 

I  Night-sweats   in    pulmonary  tu- 
'       berculosis,  treatment  of.  v.  605 
I  Night- vision,  see  Nyctalopia 
Night  work,  effect  on  health,  vi. 

327 
Nigrities  linguas,  vii.  796 
Nigua,  ii.  828 

Nikoforov's  method  of  blood  fixa- 
tion, ii.  65 
Ninth  cranial  nerve,  iii.  318 

of  Willis,  iv.  823 
Nipple,  ii.  469 

absence  of,  ii.  465 

care  of,  during  lactation,  ii.  473 

during  pregnancy,  iv.  844 
cliancre  of.  ii.  473 
development  of  the.  ii.  463 
diseases  of  the,  ii.  473 
eczema  of  the,  ii.  473 
embryology  of,  ii.  463 
erosions  of  the,  ii.  473 
fissures  of  the,  ii.  473 
hypera'sthesia  of  the,  ii.  473 
lack  of  development  of  the,  ii. 

473 
Paget's  disease  of,  ii.  473,  631, 

681 ;  iii.  420 
supernumerary,  ii.  465;  vii.  717 
Nirvanin,  vi.  289 
Nissl  bodies,  vi.  236 


Nissl's  method  of  staining  nore 

tissues,  ii.  327 
Nitrate,  ferric,  v.  228 

of  ammonium,  i.  216 

of  lead,  v.  471 

of  potassium,  vi.  745 
paper,  vi.  745 

of  silver,  vii.  215 

of  zinc,  viii.  889 
Nitrates,  in  milk,  v.  840 

in  water,  viii.  287 
Nitre,  vi.  745 

cubic,  vii.  258 

sweet  spirit  of,  vi.  290 
Nitric  aci(L  vi.  289 

action  of,  on  tissues,  i.  71 

as  a  caustic,  ii.  756 

as  a  germicide,  iv.  3S4 

bums  from,  ii  520 

diluted,  vi.  289 

poisoning  by,  i.  70 

post-mortem  appeaiances.  L 
661 

test  for  albumin  in  urine,  viii.  30 
Nitric  ether,  vi.  290 
Nitrite  of  amyl,  vi.  291 

of  ethyl,  vi.  290 

of  potassium,  vi.  291 

of  sodium,  vi.  291 
Nitrites,  vi.  290 

in  milk,  v.  840 

in  the  treatment  of  unemia,  viii 
8 

in  water,  viii.  287 
Nitrobenzene,  poisoning  by,  tI 
292 

post-mortem  appearances  Id,  i. 
663 
Nitrobenzol,  see  Nitrobenzene 
Nitrogen,  assimilation  of,   by  bac- 
teria, i.  685 

in  urine,  viii.  33 

output  during  starvation,  v.  768 
Nitrogen  monoxide,  vi.  292 

as  an  anaesthetic,  vi.  292 
Nitrogenous  equilibrium,  v.  lU: 

viii.  33 
Nitroglycerin,  vi.  293 

as  an  explosive,  vii.  910 

hypodermatic  use  of,  iv.  821 
Nitrohydrochloric  acid,  vi.  294 
Nitrous  acid,  as  germicide,  iv.  SSI 
NitrouA  ether,  vi.  290 

spirit  of.  vi.  290 
Nitrous  oxide  gas,  vi.  292 

administration  of,  iii.  18 
with  air.  iii.  20 
with  oxygen,  iii.  21 

as  an  anuesthetic,  i.  291,  293 

preceding  ether  administration, 
ni.  17 
Nitrous  oxide  water,  vi.  292 
Nobscot  Mountain  Spring,  vi.  294 
Nodes,  lymphatic,  see  Ljfmfikatie 

glamls 
Nodositas  crinium,  i.  605 
Nodosities,   ephemeral   cutaneous, 
vi.  294 

non-erythematous,    of    arthritic 
patients,  vi.  294 

rheumatic  subcutaneous,  vi.  295 
Noduli  laqueati,  i.  606 
Nodulus  Arantii,  iv.  571 
Noise,  a  public  nuisance,  vL  380 

differentiated  from  music,  i.  614 
Noma,  iv.  307;  viii.  488 

of  the  auricle,  iii.  610 
Non  compos  mentis,  v.  75 
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Neuroses. 
Obturator, 


Nopalaa  oochinillifBr,  iii.  154 
Normal  aolution,  meaning  of  term, 

ii.  48 
Kormalisaticm  of  the  brain,  de- 
fined, ii.  143 
North  Carolina,^  history  of  yellow 
fever  in.  viii.  587 
requirements  for  medical  prac- 
tice in,  iv.  48 
North   Dakota^  requirements  for 

medical  practice  In,  Iv.  48 
North  Haven  Pool,  vi.  295 
Norton's  operation  fbr  syndac- 
tylism, iv.  405 
Norway,  Pharmacopoeia  in.  vi.  585 
Nose,  vi.  101 ;  and  see  iVoMii  eatitia 
adenoma  of,  vi.  140 
anatomy  of,  vi.  101 
angioma  of.  vi,  188 
anomalies  of  the  muscles  of,  vi. 

48 
blood  supply  of.  vi.  106 
bony  cysts  of,  vi.  188 
broken,  vi.  128 
carcinoma  of,  vi.  141 
cavities  of.  vi.  102 
chondroma  of,  vi.  140 
dislocations  of,  vi.  296 
emphysema  of,  vL  295 
epithelioma  of,  vi.  141 
examination  of,  see  Rhinoscopy 

in  children,  vi.  109 
fibroma  of,  vi.  189 
foreign  bodies  in,  i.  158 
fractures  of,  vi.  296 
hemorrhage  from,  vi.  295;  and 

see  Epistaxis 
in  diseases  of  the  ear,  iii.  668 
injuries  of.  vi.  295 

deformities    following,    vi. 
296 
lymphatics  of  the,  v.  627;  vi.  106 
malformations  of  the,  vi.  128; 

vii.  705 
mucous  membrane  of.  vi.  105 
relation  of,  to  genital  organs, 
vi.  188,  184 
nerve  supply  of,  vi.  106 
new  growtlus  of,  vi.  188 
osteoma  of,  vi.  140 
papilloma  of,  vi.  140 
parasites  in,  i.  159 
physiology  of.  vi.  106 
plastic  operations  on,  see  Rfiino- 

plasty,  vi.  904 
polypi  of,  vi.  129 
saddle,  vi.  124 
sarcoma  of,  vi.  141 
sinuses  of,  vi.  104 
syphilitic  affections  of  the,  vii. 

621 
tumors  of,  vi.  188 
vascular  mechanism  of  the,  vi. 
109 
Nose-bleed,  vi.  295;  and  see  Epi- 

Nosophen,  v.  208;  vi.  296 
Nostrils,  atresia  of,  i.  608 
Notification   of   infections   dis- 
eases, vi.  296 
Notochord,  vi.  297 

development  of,  in  mammals,  ^i. 

297 
disappearance  of.  vi.  800 
histogenesis,  vi.  299 
morphology,  vi.  800 
shape  and  relation  to  other  parts, 
vi.  800 


Notoedres  cati,  i.  488 
Notonecta,  v.  160 
Notonectidas,  v.  160 
Nova  Scotia,  vi.  801 
Novy's  apparatus  for  culture  of  ana- 
erobes, viii.  890 

blood  pipette,  viii.  874 

cover-glass  forceps,  viii.  895 

filtering  apparatus,  viii.  888 

low -temperature  incubator,  viii. 
385 

steam  sterilizer,  viii.  881 

thermo -regulator,  viii.  884 
Nucin,  ii.  529 
Nuclear  membrane,  ii.  761 

sap,  ii.  762 
Nuclein,ii.  227;  iU.  72 
Nudein  bases  in  urine,  viii.  86 
Nudeinic  acid,  iii.  72 

in  urine,  viii.  87 
Nucleins.  vi.  801 
Nudeo-aibumin  in  urine,  viii.  81 
Nucleo-histon  in  urine,  viii.  88 
NucleoU,  ii.  762 
Nucleus,  ii.  761 
Nuisances,  public,  vi.  880 
Nuphar,  vi.  309 
Nupharine,  vi.  809 
Nurses,  army  corps,  i.  513 

obstetrical,  v.  888 

on  hospital  ships,  iv.  744 

trained,  vi.  802 

training  schools  for,  vi.  802 

wet,  viii.  303 
Nursing,  maternal,  conditions  pre- 
cluding, viii.  804 

inability  for,  viii.  804 
Nut,  areca,  i.  445 

betel,  i.  445 

caju,  ii.  707 

poisonous,  vi.  698 

cashew,  ii.  707 

poisonous,  vi.  698 

pistache,  v.  700 

pistacia,  v.  700 
NutffaU,  vi.  806 

Aleppo,  vi.  806 

black,  vi.  306 

blue,  vi.  806 

Chinese,  vi.  806 

Smyrna,  vi.  806 

Syrian,  vi.  806 

white,  vi.  806 
Nutmeg,  vi.  807 

brown,  vi.  807 

butter,  vi.  807 

Dutch,  vi.  807 

limed,  vi.  807 

Penang.  vi.  807 
Nutrition,  see  Metaboltsm ;  balance 
of,  on  an  adequate  diet,  v.  764 

changes  in,  at  the  menopause,  ii. 
800 

disturbances  of,  a  factor  in  dis- 
eases of  the  nails,  vi.  98 

general,  in  neurasthenia,  vi.  251 

impaired,  a  cause  of  atrophy,  i. 
607 

improved  by  arsenic,  i.  528 

influence  of  climate  upon,  vi.  177 

in  insanity,  v.  70 
Nutritive  equilibrium,  v.  768 
Nuttall's  platinum  spear,  viii.  886 
Nux  vomica,    vi.    807;     and  see 
Strychnine 

action  and  use,  vi.  808 

constituents  of,  vi.  806 

description  of,  vi.  807 


Nux  vomica,  poisoning  by,  vii.  548 

preparations,  vi.  808 
Nux  vomica  family,  see  Logan- 

iacecB 
Nyctalopia,  ii.  18;  iv.  627.  628 
Nyctotherus  faba,  viii.  546 
Nye  Lithia  Springs,  vi.  808 
Nylander's  bismuth  test  for  glu- 
cose in  urine,  viii.  89 
NymphsB,  anatomy  of,  vii.  170 

hypertrophy  of,  viii.  162 
Nymphflsa,  vi.  808 

alba,  vi.  808 

lutea,  vi.  809 

odorata,  vi.  808 
NymphasaoesB,  vi.  808 
Nystagmus,  vi.  809 

Oak  bark,  vi.  809 

poison,  V.  289;  vi.  696 
white,  vi.  309 
Oak  Orchard  Acid  Springs,  vi.  309 
Oakum,  v.  517 
ObeUon,  vii.  229 
Oberlftnder's  endoscopic  tube,  ii. 

746 
Obermayer's  test    for  indican  in 

urine,  viii.  45  ' 

Obesity,  i.  128 

drowsiness  In,  iii.  560 
preparation  of  thyroid  gland  for, 
vi.  410 
Oblique  firacture.  see  Fircusivres 
Oblique  inguinal  hernia,  iv.  671 
Obliquus  abdominis,  accessory, 

vi.  61 
Obliquus  extemus  abdominis,  i.  8 
anomalies  of,  vi.  61 
intemus  abdominis,  i.  8 
anomalies  of,  vi.  61 
Oblong^ata,  ii.  154;  see  also  Medulla 
Obsessions,  in  insanity,  v.  48 
Obstetric  operations,  vi.  809 
craniotomy,  vi.  816 
decapitation,  vi.  816 
embryotomy,  vi.  815 
Emmet's  operation,  vi.  812 
evisceration,  vi.  816 
forceps,  vi.  812 
Hegar*s  operation,  vi.  812 
induction  of  abortion,  vi.  309 

of  premature  labor,  vi.  810 
perineorrhaphy,  vi.  811 
symphyseotomy,  vi.  315 
trachelorrhaphy,  vi.  811 
version,  vi.  814 
Obstetric  valise,   contents   of,  v. 

884 
Obstetrics,  antisepsis  in,  v.  879,  884 
asepsis  in,  v.  879,  384 
general  anaesthesia  in,  iii.  11 
Obstipation,  see  Intestinal  obstrue- 
tion 
in  insanity,  v.  71 
Obstruction,    intestinal,   v.   172; 

and  see  Intestinal  obstruction 
Obstruction  of  ureters,  viii.  11,  18, 
14 
of  veins,  viii.  215 
Obturator  artery,  i.  9;  vii.  740 

anomalies  of,  i.  538,  539 
Obturator  extemus,  anomalies  of, 

vi.  56 
Obturator  hernia,  iv.  681 
Obturator  intemus,  anomalies  of, 

vi.  56 
Obturator  nerve,  vii.  740 

veins,  anomalies  of,  viii.  206 
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Occipital  artery,  ii.  254 
anomalies  or,  i.  537 
mastoid  branch,  ii.  250 
supradural  branch  of  the,  ii.  250 
surface  marking  of,  vi.  191 
Occipital  lobe,  ii.  187.  100 
Occipital  lymphatic  glands,  v. 

680 
Occipital   nerve,    lesser,  surface 

marking  of,  vi.  191 
Occipital  neuralgia,  vi.  246 
Occipital  sinus,  ii.  262 

anomalies  of,  viii.  204 
Occipitalis  minor  muscle,  vi.  48 
Occipitalis  muscle,  anomalies  of, 

vi.  42 
Occipito-firontalis  muscle,  anom- 
alies of,  vi.  42 
Occipito-hvoid  muscle,  vi.  46 
Ocdpito-pnaryngeus  muscle,  vi. 

47 
Occipito-posterior  presentations, 

management  of,  v.  890 
Occipito-scmularis  muscle,  vi.  48 
Occlusion  of  nares,  congenital,  vi. 

122 
Occupation,  acute  rhinitis  due  to, 
vi.  114 
and  insanity,  v.  82 
as  a  factor  in  catarrhal  otitis,  iii. 

684 
as  a  factor  in  pneumokoniosis, 

V.  596 
as  a  modifyinf^    factor   in  the 

menopause,  ii.  799 
dangerous  to  healtli,  vi.  824 
deformities  of  the  hand  from,  iv. 

528 
diseases  due  to,  iv.  508;  vi.  888 
effects  of,  upon  the  hand,  iv.  508 
hygiene  of,  vi.  816 
diseases  of,  vi.  818 
factors  of,  vi.  821 
mortality  statistics,  vi.  816 
offensive  trades,  vi.  880 
prophylaxis,  vi.  326 
influence  of,  upon  blindness,  ii.  8 

upon  death  rate,  viii.  252 
in  life  insurance,  v.  510 
mortality  influenced  by,  viii.  258 
muscular  atrophy  due  to,  iv.  527 
neurosis  in  hand  due  to,  iv.  528 
Ocean  currents,  influence  of,  upon 

climate,  iii.  189 
Ocean  Springs,  vi.  888 
Ochee  Springs,  vi.  888 
Oconee  Chalybeate   Spring,    vi. 

888 
Oconee  White  Sulphur  Springs, 

vi.  888 
Ochronosis,  vi.  685 
Ocimum,  v.  879 

basilicum.  i.  786 
Odontinoids,  vi.  834 
Odontoma,  vi.  884 
Odors,  characteristic,  of  poisons,  i. 
660 
objectionable,  in  milk,  v.  888 
(Edema,  iii.  128 :  vi.  884 

acute  circumscribed,  viii.  62 
angioneurotic,   i.   854;    vi.  272, 

887;  viii.  62 
cachectic,  vi.  886 
carbunculosum  scu  malignum,  i. 

866 
clinical  varieties  of,  vi.  886 
collateral,  vi.  836 
during  pregnancy,  iv.  847 


OBdema,  etiological  varieties,  vi.  885 

etiology,  vi.  885    . 

ex  vacuo,  iii.  128 ;  vi.  886 

fugax.  vi.  887 

gloltidis,  V.  412 ;  and  see  Laryn- 
gitis, (xdemnloiu 
diagnosed   from  croup,  iii. 
882 

hydrsemic,  vi.  886 

in  acute  nephritis,  v.  884 

inflammatory,  vi.  886 

intermittens,  vi.  887 

malignant,   i.  866;  iv.  308;  vi. 
610 
bacteriology  of,  i.  711 

morbid  anatomy,  vi.  386 

nature  of  transudate  in,  vl.  885 

neonatorum,  vi.  8 

neuropathic,  vi.  7 

occurrence  of,  vi.  87 

of  stagnation,  vi.  385 

of  the  eyelids,  iv.  717 

of  the  glottis,  V.  412;  and  see 
Laif/ngitis,  adematous 

of  the  involuntary  muscles,  vi. 
89 

of  the  larynx,  v.  412 

causing  stenosis,  v.  489 

of  the  lungs,  v.  593 

of  the  omentum,  vi.  858 

of  the  placenta,  iii.  58;  vi.  650 

prognosis,  vi.  837 

purpuric,  vi.  815 

retinal,  vi.  956 

toxic,  vi.  386 

treatment,  vi.  388 
(Enanthe  crocata,  poisonous  plant, 

vi.  703 
(Enothera  biennis,  vi.  755 
Oertel's  method  of  treating  obesity, 

i.  125 
(Esophagectomy,  vii.  476 
(Esophagitis,  vi.  889 

acute  catarrhal,  vi.  389 

acute,  of  young  children,  vi.  841 

chronic  catarrhal,  vi.  389 

corrosiva,  vi.  841 

desiccans  superflcialis,  vi.  841 

diphtheritica,  vi.  840 

exfoliativa,  vi.  341 

flbrinosa,  vi.  340 

follicular,  vi.  840 

gangrsenosa,  vi.  839,  841 

membranous,  vi.  840 

phlegmonous,  vi.  840 

pustulosa.  vi.  340 
(Esophagomalacia,  vi.  339 
(Esophagoplasty,  vii.  476 
(Esophagosoope,  vii.  474 
(Esophagostomy,  vi.  197;  vii.  476 
(Esophagotomy,  vi.  197;  vii.  475 
(Esophagus,  VI.  197;  vii.  752 

abscess  of,  vi.  840 

absence  of,  vi.  338 

actinomycosis  of,  vi.  342 

active  hyperaraia  of,  vi.  838 

animal  parasites  in,  vi.  343 

atresia  of,  i.  608 

atrophy  of,  vi.  339 

carcinoma  of,  vi.  844 ;  vii.  477 

cicatricial  stricture  of,  vii.  477 

circulatory  disturbances  of,  vi. 
838 

congenital   dislocations   of,    vi. 
338 
malformations  of,  vi.  338 

dermoid  cysts  of,  vi.  344 

dilatation  of.  vi.  345.  346 


(Esophagus,  diphtheria  of,  vL  840 
diverticula  of,  vi.  846 

excision  of,  vii.  476 
epithelioma  of,  vi.  844 
fibroma  of,  vi.  848 
foreign  bodies  in,  vi.  346;  vfi. 
476 

gangrene  of,  vi.  889 
emorrhages  of,  vi.  889 
hemorrhoids  of,  vi.  888 
hypertrophy  of,  vi.  848 
infectious  diseases  of,  vi.  843 
inflammation  of,  vi.  889 
leukoplakia  of,  vi.  840 
lipoma  of,  vi.  844 
lymphatics  of,  v.  648 
malformations  of,  vii.  708 
measurements  of,  viii.  2SS 
methods  of  exainining  the,  viL 

474 
myxoma  of,  vi.  844 
necrosis  of,  vi.  889 
operations  on  the,  vii.  475 
papilloma  of,  vi.  848 
passive  congestion  of,  vi  888 
pathology  of,  vi.  888 
phlegmon  of,  vi.  617 
progressive  changes  in,  vi.  848 
reduplication  of,  vi.  888 
retrograde  changes  in,  vi.  889 
rupture  of,  vi.  £l6 
sarcoma  of,  vi.  844 
stenosis  of,  i.  603;  vi.  888,  846 

diet  in,  iii.  456 
surgical,  vii.  474 

carcinoma  of,  vii.  477 
cicatricial  stricture  of,  viL 

477 
electrolysis,  vii.  475 
excision  of  diverticula,  vii 

476 
foreign  bodies  in,  vii.  476 
methods  of  examination,  vii. 

474 
oesophagostomy,  vii.  476 
(esophagotomy,  vii.  475 
syphilis  of,  vi.  842 
tiirush  of,  vi.  842 
tuberculosis  of,  vi.  842 
tumors  of,  vi.  348 
ulcers  of,  vi.  842 
varices  of,  vi.  888 
warts  of,  vi.  848 
(Estridss,  v.  152 
(Estrus  hominis,  v.  158 
Offensive  proteids,  iii.  584 

trades,  vi.  880 
Official,  use  of  term,  vi.  587 
Officinal,  use  of  term,  vi.  587 
Ohio,  food  adulterations  in,  iv.  178 
history  of  yellow  fever  in,  viiL 

588.  589 
requirements  for  medical  prac- 
tice in.  iv.  48 
Ohlmacher's  fluid,  iv.  709 
Oidium,  vii.  1 

albicans,  i.  721 
Oil,  angelica,  i.  348 

antidotal  action  of,  i.  872 
apple,  i.  267 
Benne,  i.  748 
carron,  v.  516 
castor,  ii.  708 
cedar,  vii.  884 
chaulmoogra,  ii.  808 
citronella,  iii.  126 
cod-liver,  iii.  165;  vii.   808;  see 
also  Cod-liver  oil 
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Oily  cottonseed,  iii.  2Q7 
crotoD,  iii.  881 
cypress,  iii.  840 
Dippers  QDimal.  iii.  4^ 
etliereal  aoimal,  iii.  498 
tixed,  in  plants,  i.  102 
flaxseed,  v.  516 
fusel,  i.  160 
gas,  ii.  664 

germicidal  action  of,  iv.  884 
grain,  i.  160 
irrigation  by,  for  constipation, 

iii.  884 
linseed,  v.  616 
of  allspice,  i.  192 
of  amber,  i.  208 
of  anise,  i.  868 
jf  balm,  i.  724 
of  basil,  i.  786 
of  bay,  i.  787 

of  bergamot,  i.  747;  iii.  127 
of  bitter  almonds,  poisoning  by, 

iv.  785 
of  black  mustard,  vi.  68 
of  cade,  ii.  540 
of  cajeput,  ii.  548 
of  calamus,  ii.  560 
of  camphor,  ii,  628 
of  Canada  snake-root,  vii.  254 
of  caraway,  ii.  655 
of  cardamom,  ii.  687 
of  chenopodium,  viii.  815 
of  cinnamon,  iii.  04 
of  cloves,  iii.  150 
of  cocoanut,  iii.  164 
of  coriander,  iii.  282 
of  cubeb,  iii.  888 
of  cumin,  iii.  888 
of  dittany,  iii.  548 
of  erigeron,  iv.  158 
of  eucalyptus,  iv.  15 
of  fennel,  iv.  145 
of  fleabane,  iv.  158 
of  gaultheria,  viii.  818 
of  ginger,  iv.  852 
of  iuniper.  v.  299 
of  lavender,  v.  468 
of  lemon,  v.  482 
of  lovage,  V.  574 
of  mace,  v,  670 
of  mandarin  rind,  iii.  127 
of  melissa,  i.  724 
of  Neroli.  vi.  898 
of  nutmeg,  vi.  807 
of  orange,  iii.  127 
of  orange  flowers,  vi.  898 
of  orange  peel,  vi.  898 
of  orris  root,  vi.  417 
of  parsley,  vili.  1 
of  patchouli,  vi.  517 
of  pennyroyal,  vi.  550 
of  peppermint,  vi.  558 
of  petits  grains,  vi.  898 
of  pimenta,  i.  192 
of  poppy -seeds,  vi.  785 
of  rose,  vi.  1000 
of  rosemary,  vi.  999 
of  rue.  vi.  1008 
of  sandal  wood,  vii.  19 
of  sassafras,  vii.  42 
of  savine,  vii.  48 
of  sesamum,  i.  748 
of  spearmint,  vii.  268 
of  stramonium,  vii.  535 
of  tansy,  vii.  688 
of  tar.  vii.  689 
of  theobroma.  ii.  581 
of  thymol,  vii.  765 


Oil  of  turpentine,  vii.  918 

of  valerian,  viii.  181 

of  verbena,  iii.  126 

of  vitriol,  vii.  562 

of  wintergreen,  viii.  818 

of  wormwood,  viii.  816 

olive,  vi.  856 

phosphorated,  vi.  621 

potato,  i.  169 

salad,  vi.  856 

spirit,  i.  169 

sweet,  vi.  856 

teel,  i.  748 

verbena,  iii.  126 

volatile,  i.  102 

wood,  iv.  456 
Ointment,  v.  787 

blue,  V.  750 

casein,  ii.  707 

citrine,  v.  755 

iodine,  v.  205 

iodoform,  v.  207 

mercurial,  v.  750 

of  belladonna,  i.  748 

of  carbolic  acid,  ii.  658 

of  carbonate  of  lead,  v.  471 

of  chrysarobin,  iii.  76 

of  elemi,  iii.  781 
.  of  iodide  of  lead,  v.  471 

of  iodide  of  potassium,  v.  208 

of  nitrate  of  mercury,  v.  755 

of  nutgall,  vi.  807 

of  oxide  of  zinc,  viii.  888 

of  tannic  acid,  vii.  687 

of  the  red  oxide  of  mercury,  v. 
758 

of  the  yellow  oxide  of  mercury, 
V.  758 

of  veratrine,  vii.  220 

Pagenstecher's,  iv.  120 

rose-water,  vi.  1000 

Sir  A.  Cooper's,  i.  524;  ii.  757 

tar,  vii.  689 
OJai  Hot  Sulphiir  Springs,  vi.  847 
Ojai  Valley,  Boutliem  California, 

vi.  847 
Oio  caliente,  vi.  847 
Oklahoma,  requirements  for  medi- 
cal practice  in.  iv.  48 
Old  affe,  V.   668;   and  see  Death, 
t^hyHologieal  theories  of,  and 
Senility 

drowsiness  in,  iii.  560 

insanities  of,  v.  82 
Old  Point  Comfort,  vi.  847 
Old  Sweet  Sprines,  vi.  849 
Olea  Europosa,  vi.  856 
Oleatea,  v.  787 ;  vi.  849 

of  mercury,  v.  755 

of  veratrine.  viii,  220 

of  zinc,  viii.  889 
Olecranon,  iii.  782 

fracture  of,  iv.  262 
Oleic  acid,  vi.  849 

germicidal  action  of,  iv.  885 
Oleoresins,  v.  787 

in  plants,  i.  108 

of  capsicum,  ii.  654 

of  copaiba,  iii.  278 

of  cubeb,  iii.  837 

of  ginger,  iv.  852 

of  lupulin,  V.  609 

of  male-fern,  iv.  148 

of  pepper,  vi.  552 
Oleum^  see  Oil 

Olfaction,  neuroses  of,  vi.  181 
Olfactory  bulb,  ii.  206 

nerve,  vi.  849 


Olfactory  nerve,  endings  of,  iii.  822 

region,  development  of,  ii.  278 

tract,  ii.  206 
Olibanum,  vi.  855 
OUgflBmia,  vi.  855 
OligochromsBmia,  vi.  855 
OligocythsBmia,  vi.  856 
Olieohydramnion,  i.  227 
01ig:iiria,  viii.  28 
OUve,  vi.  856 
OUve  oil,  vi.  856 

as  a  cholagogue,  iii.  81 
Oliver  Springe,  vi.  857 
Oliver'e  arteriometer,  vi.  802 

haemocytometer,  ii.  50, 51 

hflemogiobinometer,  ii.  57 
«  OUvette,"  U.  S.  Hospital  Ship, 

iv.  789 
Olympian  Springs,  vi.  857 
Omentitis,  vi.  859 
Omentum,  vi.  861 

abscess  of,  vi.  860 

active  hyperemia  of,  vi.  858 

amyloid  degeneration  of,  vi.  859 

ascites  of,  vi.  858 

atrophy  of,  vi.  859 

calcification  of.  vi.  859 

cancer  of,  vi.  860 

circulatory  disturbances  of,  vi. 
858 

cysts  of,  vi.  860 

dermoid  cysts  of,  vi.  860 

echinococcus  of,  vi.  860 

endothelioma  of,  vi.  860 

fibroma  of,  vi.  860 

foreign  bodies  in,  vi.  861 

functions  of,  vi.  861 

gastrocolic,  vi.  357 

gastrohepatic,  vi.  857 

gastrosplenic,  vi.  857 

grafting  of  the,  v.  192 

great,  vi.  857 

hemorrhage  of,  vi.  858 

hyaline  degeneration  of,  vi.  859 

hyperplasia  of,  vi.  860 

infarction  of,  vi.  858 

inflammation  of,  vi.  859,  861 

lesser,  vi.  857 

lipoma  of,  vi.  860 

malformations  of,  vi.  858 

myxosarcoma  of.  vi.  860 

necrosis  of,  vi.  859 

oedema  of,  vi.  858 

parasites  of,  vi.  860 

passive  congestion  of,  vi.  858 

pathology  of,  vi.  857 

progressive  changes  in,  vi.  860 

pseudomyxoma  of,  vi.  860 

retrograde  changes  in,  vi.  859 

structure  of,  vi.  857 

surgery  of,  vi.  861 

syphilis  of,  vi.  861 

traumatism  of,  vi.  861 

tuberculosis  of,  vi.  861 

tumors  of,  i.  85;  vi.  860,  861 
Omohyoid  muscle,  anomalies  of, 

vi.  45 
Onagra  biennis,  vi.  755 
Onion  bodies,  ii.  672 
Ontogeny,  i.  758 
OnycSuitrophia,  vi.  98 
Onychauxis,  iv.  510;  vi.  98 
Onychia,  malignant,  iv.  510 

syphilitic,  iv.  506;  vii.  6l7 

traumatic,  iv.  510 
Onychogryphosis,  vi.  93 
Onychomycosis  favosa,  vi.  94 ;  vii. 
781 
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OnychomyoosiB   tricopliytina,   vi. 
98;  vii.  788 

Opium,  poisoning  by.  vi.  387 

Orbit,  cylindroma  of,  iv.  115 

preparation,  vi.  884 

cysts  of.  iv.  114;  vi.  405 

Onychorrhexis,  vi.  98 

production,  vi.  884 

dermoid  cysts  of,  iv.  114 

Odcytes,  vi.  450.  865 

proportion  of,  in  various  prepa- 

diseases and  injuries  of  the,  tL 

Odgronia,  vi.  865 

rations,  vi.  887 

398 

Oophorectomy,  see  Omi'iotomy 

provision,  vi.  384 

of  the,  a  cause  of  blindneBB, 

Odphoritis,  vi.  438 

pudding,  vi.  884 

ii.  18 

acute,  vi.  483 

special  uses,  and  doses  of  prepa- 

of the  neighboring  siniues 

chronic,  vi.  484 

rations,  vi.  886 

encroaching  upon  the,  vl 

Oospore,  i.  758 

tests  for,  vi.  890 

409 

Opacity  of  the  cornea,  iii.  289 

tolerance  for,  vi.  889 

dropsy  of  Tenon's  capsule,  vi 

of  the  vitreous,  viii.  266 

Turkish,  vi.  883 

406 

Open-air  treatment  of  pulmonary 

use  of,  in  dysentery,  iii.  574 

emphysema  of,  vi.  400 
encepbalocele  of,  vi.  405 

tuberculosis,  vi.    862;    and    see 

Persian,  vi.  888 

Falkeiisiein,     Ooerbei'sdorf,     and 

Opium  habit,  v.  84 

enchondroma  of,  iv.  115 

Health  resorts 

causes,  v.  84 

enlargements  of  the  lachiymal 

Operation,  consent  of  patient  neces- 

cocaine for,  iii.  160 

gland,  vi.  406 

sary  for,  viii.  518 

diagnosis,  v.  85 

foreign  bodies  in  the,  vi.  406 

nature  of,  in  reference  to  choice 

disorders  resulting  from,  vi.  83 

fracture  involving  the,  vi.  40^' 

of  general  anesthetic,  iii.  10 

pathology,  vi.  85 

gunshot  wound  of,  vi.  408 

OpheUc  acid,  ii.  835 

prognosis,  vi.  85 

hemorrhage  in  the,  vi.  400 
injuries  of,  vi.  407 

Ophrvon,  vii.  229 
(^hthalmablapton,  iv.  17 

symptoms,  v.  85 

treatment,  vi.  85 

lipoma  of,  iv.  115 

Ophthalmia,  migratory,  vii.  591 

Opium,  poisoning  by,  vi.  387 
detection  of,  vi.  390 

lymphadenoma  and  lymphoma 

sympathetic,  vii.  591 

of,  iv.  115 

traumatic  sympathetic,  cause  of 

duration,  vi.  888 

lymphatics  of  the,  v.  628 

blindness,  ii.  11 

failure  of  detection,  vi.  891 

malignant  tumors  of,  iv.  115 

Ophthalmia  neonatorum,  iii.  241 ; 

insufflation  in,  iv.  144 

meningocele,  vi.  405 

vi.  280 

lethal  dose,  vi.  888 

myofibrosarcoma  of,  iv.  115 

a  cause  of  blindness,  ii.  9 

post-mortem  appearancfs,  i.  6rfi : 

myoma  of.  iv.  115 

Crede's  treatment  of,  iii.  242 

vi.  390 

myxosarcoma  of,  iv.  115 

gonorrhoeal,  iii.  240 

symptoms,  vi.  387 

necrosis  of,  vi.  400 

prevention  of,  ii.  18 

tests  for,  vi.  390 

neuroma  of,  iv.  115 

Ophthalmitis,  migratory,  vii.  591 

treatment,  vi.  389 

oste<mia  of.  iv.  115;  vi.  405,  407 

sympathetic,  vii.  591 

by  insuflflution,  iv.  144 

osteosarcoma  of,  iv.  115 

Ophthalmophakometer  of 
Tscheming,  vi.  894 

Opodeldoc,  vii.  255 

periostitis  of,  vi.  400 

(^ponens  hallucis  muscle,  vi.  59 

sarcoma  of,  iv.  115 

Ophthalmometer,  vi.  868 

(^ponens  minimi  digiti  muscle. 

teleangiectasis  of,    iv.   115;   vi 

of  HeUnholtz,  vi.  864 

anomalies  of,  vi.  55 

405 

of  Javal-Schi5tz,  vi.  365 

Optic  disc,  iv.  77;  viii.  241 

tenonitis,  vi.  400 

Ophthalmoscope,  vi.  867 

(^tic  nerve,  atrophy  of,  a  cause  of 

tumors  of  the,  iv.  114;  vi.  405 

in  astigmatism,  i.  592 

blindness,  ii.  11 

vascular  protrusion  of,  without 

in  diagnosis  of  headache,  iv.  558 

end-organs  in,  iii.  823 

pulsation,  vi.  404 

of  Coccius,  vi.  881 

endothelioma  of,  iv.  113 

wounds  of.  iv.  560 

of  Ilelmholtz,  vi.  381 

glioma  of,  iv.  118 

Orbital  cavities  in  insanity,  v.  51 

of  Loring,  vi.  881 

glioaarcoma  of,  iv.  113 

Orbital  index,  vii.  231 

of  Rente,  vi.  881 

myxoma  of,  iv.  118 

Orbital  sinus,  vii.  2^ 

of  Zehender,  vi.  381 

myxosiirconia  of.  iv.  113 

Orcanet,  i.  187 

types  of,  vi.  880 

neuroma  of.  iv.  113 

Orchidectomy,  vii.  185 

Ophthalmoscopy,  vi.  867 

psammonm  of.  iv.  113 

double,  for  hvpertrophy  of  pros- 

cocaine in,  iii.  159 

tumors  of,  iv.  113;  vi.  407 

tate,  vi.  769 

Ophthalmostatometry,  vi.  397 

Optic  papilla,  iv.  77 

Orchitic  extract,  vi.  415 

Ophthalmotropometry,  vi.  897 

Optometers,  vi.  396 

Orchitis,  vii.  182 

Opiates  in  infantile  diarrhcca,  iii.  448 

Optometry,  vi.  391 

acute,  cold  for.  iii.  194 

^isthion.  vii.  229 
Opisthorchis,  vii.  867 

Opuntia  decunuma,  ii.  533 

gouty,  vii.  182 

tuila,  iii.  164 

of  infectious  disea-ses,  vii.  183 

felmeus,  vii.  867 

Orange,  iii.  127:  vi.  398 

of  mumps,  vii.  183 

noverca,  vii.  870 

bitter,  iii.  127;  vi.  398 

neuralgic,  vii.  182 

pseudofelineus,  vii.  869 

Seville,  vi.  898 

syphilitic,  vii.  625 

sinensis,  vii.  869 

sweet,  iii.  127;  vi.  398 

traumatic,  vii.  182 

Opium,  iv.  383 

Orangre  peel,  bitter,  vi.  398 

Oregon,   requirements  for  medical 

action  and  uses,  vi.  885 

sweet,  vi.  398 

practice  in,  iv.  48 

adulterati(m,  vi.  884 

Orbicularis  palpebrarum  muscle. 

Orellin,  i.  361 

alkaloids  of,  vi.  385 

spasmodic  contraction  of,  ii.  5;  iv. 

Orezin,  vi.  409 

as  a  haemostatic,  iv.  478 

122 ;  and  set;  BlepharoafMSiii 

Organ  of  Corti,  i.  623 

as  a  hypnotic,  iv.  814 

Orbit,  iv.  63 ;  and  see  Eye 

Organic  matter  in  water,  viii.  287 

as  an  anodyne,  i.  361 

aneurism  of,  vi.  403 

murmur,  ii.  822 

assay  of,  vi.  384 

angioma  of.  iv.  115;  vi.  405 

Organism,  action  of  cocaine  on  the, 

Boston,  vi.  884 

anomalies  of  the  muscles  of,  vi. 

iii.  158 

Chinese,  vi.  383 

43 

animal,  food  of.  i.  178 

constituents,  vi.  385 

benign  tumors  of,  iv.  114 

pathogenic,  iv.  870 

description,  vi.  384 

cancer  of,  iv.  115 

specilic,  iv.  870 

Egyptian,  vi.  383 

care  of,  after  operations  on  eye, 

vegetable,  food  of,  i.  173 

family,  see  Papaveracea 

i.  558 

Organonyms,  ii.  137 

idiosyncrasy  for,  iv.  842 

caries  of,  vi.  400 

Organotherapy,  vi.  409 

Indian,  vi.  888 

CAvernous  tumors  of,  vi.  404 

blood-forming  organs,  vi.  413 

in  intestinal  obstruction,  v.  178 

cellulitis  of,  vi.  398 

ductless  glands,  vi.  409 

origin,  vi.  383 

chloroma  of,  iv.  115 

generative  organs,  vi  415 
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OrganotlMrapy,  misoellaneouB  tis- 
sues, vi.  417 

nervous  system,  vi.  415 

secreting  glands,  vi.  416 
Organs^  growth  of,  iv.  420 

homologous,  as  evidence  of  evo- 
lution, iv.  21 

vestigial,  as  evidence  of  evolu- 
tion, iv,  21 
Oriental  boil,  i.  170 
Origanum  marjorana,  v.  870 

wild,  V.  379 

vulgare,  v.  879 
Orleano,  i.  861 
Ormsby's  ether  inhaler,  iii.  16 
Omithodorus  turicata,  i.  487 
Orphol,  vi.  101 
Orris,  vi.  417 

camphor,  vi.  417 

root,  vi.  417 
Ortliin,  vi.  417 
Orthoform,  vi.  417 
Ortho-ozy-bencoic  acid,  vii.  7 
Ortbophosphoric  acid,  vi.  620 
Ortboaiphon,  v.  879 
Ortb*a  fluid,  iv.  710 
Oa  calcia,  dislocation  of,  iii.  580 

fracture  of,  iv.  269 
Osazons,  differentiation  of,  viii.  40 
Oscitation,  viii.  818 
Oser'a  base,  ptoroaln,  vi.  791 
Osmic  acid,  vi.  418 

as  a  cause  of  amblyopia,  ii.  13 

germicidal  action  of,  iv.  835 
Osmio  tetrozide,  vi.  418 
Osmidrosis,  ii.  486 
Osmosis,  i.  50;  ii.  719 

and  diffusion,  viii.  417 

electrical,  ii.  719 
Osmotic  pressure  and  diffusion, 

viii.  417 
Os  orbioulare,  iii.  584 
Ospedaletti,  Italy,  vi.  418 
Osseous  system,  effect  of  castration 

on,  ii.  712 
Ossicles  of  tbe  ear,  i.  616;  iii.  584 

anatomy  of,  iii.  584 

caries  of,  iii.  680 

dimensions  of,  iii.  587 

forcible  mobilization  of,  iii.  672 

functions  of,  iii.  587 

movements  of,  i,  617 

necrosis  of,  iii.  672 

operation  on,  iii.  670 

weight,  iii.  587 
Ossification,  intracartilaginous,  ii. 
117 

intramembranous,  ii.  119 

subperiosteal,  ii.  119 
Ossification  of  tbe  vitreous,  viii. 

268 
Os  Bylvii,  iii.  584 
OsteiUs,  vi.  418 

albuminosa.  vi.  419 

causes,  vi.  418 

deformans,  vi.  424 

diagnosed  from  acromegaly, 

i.  96 
kyphosis  in,  v.  878 
of  the  spine,  vii.  389 

in  joint  affections,  v.  261 

of  the  elbow,  v.  276 

of  the  hip,  V.  266 

of  the  shoulder,  v.  276 

rheumatic,  vi.  428 

syphilitic,  vi.  428 

tuberculous,  v.  261 :  vi.  423 
of  the  hip,  V.  266 


Osteitis,  tuberculous,  of  the  knee,  v. 
273 
of  the  shoulder,  v.  289 
Osteoartbritis,  i.  544;  vi.  969 
kyphosis  in,  v.  878 
of  the  spine,  vi.  247 
Osteo-artbropatbies,  pulmonary 
bypertropbic,  v.  265 
diagnosed  from  acromegaIj%  i.  96 
Osteo-artbropatby,   hand   m,  iv. 

500 
Osteocbondritis,  syphilitic,  ii.  128; 

V.  264 
Osteo-cbondroma,  iii.  40 

of  the  periosteum,  vi.  569 
Osteoclasis,  in  knock-knee,  v.  375 
Osteoclasts,  ii.  119 

use  of,  in  talipes,  iv.  227 
Osteolipoma,  viii.  480 
Osteoma,  vi.  425;  vii.  907 
cartilaginea,  vi.  426 
eburneum,  vi.  426 
meduUosum,  vi.  426 
of  the  conjunctiva,  iv.  109 
of  the  external  auditory  can&l, 

iii.  667 
of  the  frontal  sinus,  iv.  274 
of  the  hand  and  finger,  iv.  501 
of  the  kidney,  v.  828 
of  the  lower  jaw,  v.  256 
of  the  nose,  vi.  140 
of  the  orbit,  iv.  115;  vi.  407 
of  the  upper  jaw,  v.  249 
sites,  vi.  425 
spongiosum,  vi.  426 
varieties,  vi.  425 
Osteomalacia,  ii.  120;  vi.  426 
cerea.  vi.  427 
fragilis,  vi.  427 

rubra,  iv.  71 
kyphosis  in,  v.  878 
OsteomyeUtis,  ii.  122;  vi.  419 
acute,  i.  463 

infectious,  near  hip,  v.  272 
of  the  spine,  vii.  388 
suppurative,  vi.  419 
infectious,  v.  264 
kyphosis  to.  v.  378 
Ostec^atby,  States  in  which  it  is 

recognized,  iv.  47 
Osteopbytes,  vi.  425,  569 

puerperal,  iv.  341 
Osteoplastic  necrotomy,  vi.  423 
operations  on  the  extremities,  ii. 

124 
resection  of  the  skull,  ii.  124, 

407 
section  of  the  upper  jaw,  v.  251 
Osteoplasty  for  cleft  palate,  iii.  134 
Osteoporosis,  i.  609 
Osteopsatbyrosis,  vi.  430 
Osteosarcoma,  vii.  34,  907 

of  the  orbit,  iv.  115 
Osteosclerosis  of  the  mastoid  proc- 
ess, iii.  682 
Osteotomy  in  knock-knee,  v.  374 
Otbasmatoma,  iii.  608,  687 
Otis'  dilating  urethrotome,  viii.  23 
urethrometer,  iv.  402 
urethroscope,  iv.  403 
Otitis   externa  circumscripta,  iii. 
617 
diffusa,  iii.  616 
diphtheritica,  iii.  620 
Otitis  media  as  a  cause  of  deaf- 
ness, iii.  374 
catarrhal,  iii.  588.  636 
chronic,  iii.  634 


Otitis  media,  intracranial  compli- 
cations, iii.  654 

purulent,  chronic,  iii.  687 

suppurative,  iii.  589 
Otoconia,  i.  621 
OtoUtbs,  i.  621 
Otology,  cocaine  in,  iii.  159 

therapeutics  of,  iii.  649 
Otomycosis,  iii.  615 
Otopbone,  iii.  633 
Otorrboea,  in  chronic  purulent  otitis 

media,  iii.  688 
Ottawa,  Canada,  vi.  480 
Otto  of  rose,  vi.  1000 
Ouabain,  vi.  480 
Ourari,  iii.  338 
Ouray  Springs,  vi.  480 
Ovarian  extract,  vi.  415 

plexus,  vii.  579 

pregnancy,  vi.  484 

transplantation,  ii.  716 
Ovariotomy,  vl.  440 

for  inoperable  cancer,  ii.  644 
Ovarv,  vii.  150 

absence  of  the,  vi.  481 ;  vii.  709 

accessory,  vi.  481 

adeno-carcinoma  of,  vi.  487 

adenoma  of,  i.  114 

anatomy  of,  vii.  150 

atrophy  of,  vi.  482 

blood-veseels  of,  v.  486 

cancer  of,  vi.  437 

cirrhotic,  vi.  438 

congestion  of,  vi.  488 

cystadenoma,  iii.  842 

cysts  of,  i.  87 ;  iii.  851 ;  vi.  487 
dei-moid,  vi.   439;  vii.  692, 
722;  viu.581 

development  of,  vL  449 

diseases  and  new -growths  of  the, 
vi.  481 

displacements  of,  iv.  682 ;  vi.  482 

effect  of  removal  of,  vi.  415 

electrotherapeutics  in  disease  of, 
m.  764 

endothelioma  of  the,  vi.  436 

examination  of.  iv.  461 

extract  of.  yi.  415 

fibroma  of,  vi.  436 

hsematoma  of,  vi.  484 

hernia  of,  iv.  682;  vi.  482;  viii. 
163 

hypertrophy  of,  vi.  483 

inflammation  of,  vi.  433 

lymphatics  of,  v.  637 

malformations  of,  vii.  709 

myoma  of,  vi.  436 

papilloma  of,  iii.  343 ;  vi.  439 

prolapse  of,  vi.  432 

sarcoma  of,  vi.  436 

syphilitic  disease  of  the,  vii.  626 

teratoma  of,  vii.  693.  723 ;  viii. 
581 

third,  vi.  431 

transplantation  of,  ii.   716;  vi. 
431 

tuberculosis  of,  vi.  435 

tumors  of  the,  i.  88;  vi.  435 
Overcoats  for  soldiers,  v.  796 
Overcrowding  as  a  cause  of  dysen- 
tery, iii.  567 

in  barracks,  v.  809 
Overdevelopment  and  beredity, 

iv.  668 
Overexertion  a  cause  of  insanity, 

V.  83 
Overtones,  i.  612 

inharmonic,  i.  614 
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Overwork,  results  of,  vi.  837 
Ovi  albumen,  iii.  727 
Oviduct,  auatomy  of,  vii.  154 
Ovulation,  v.  748 

relation  to  chlorosis,  lii.  27 
to  menstruation,  v.  748 
Ovum,  iii.  172 ;  vi.  446 
abnormal,  iii.  175 

condition  of,  favoring  extra- 
uterine pregnancy,  iv.  55 
classification,  vi.  &8 
development  of,  iii.  47;  vi.  450 
embryology  of,  vi.  447 
entrance  of  spermatozoon  Into, 

iv.  847 
envelopes  of,  vi.  448 
historical,  vi.  447 
morphology  of,  vi.  447 
segmentation  of  the,  vii.  106 
segmented,  ii.  2 
Owens  Lake,  vi.  452 
Owoseo  Spring,  vi.  452 
Oxalate  of  cerium,  ii.  778 
of  iron,  v.  228 
plasma,  ii.  85 
Oxalic  acid,  vi.  452 

germicidal  action  of,  iv.  885 
in  the  urine,  viii.  88 
poisoning  by,  vi.  452 
analysis  of,  vi.  458 
lethal  dose,  vi.  458 
post-mort«m  appearances,  1. 

662;  vi.  458 
symptoms,  vi.  452 
treatment,  vi.  458 
tests,  vi.  454 
tests  for,  vi.  454 
OxalidaoesB,  poisonous  plant  of,  vi. 

695 
Oxalis  acetosella,  vi.  452 
poisonous  plant,  vi.  706 
Oxalie  family,  see  Oxalidacea 
Oxaluria,  an  auto-intoxication,  1. 

645 
Oxaluric  acid  in  urine,  viii.  88 
Oxaphor,  sec  Oxyeamphor,  vi.  454 
Oxford  Mineral  Spring,  vi.  454 
Oxidase,  iii.  848 
Oxidation,  site  of,  in  the  body,  vi. 

950 
Oxide  of  iron,  hydrated,  v.  225 
of  lead,  v.  471 
of  magnesium,  v.  672 
of  manganese,  black,  v.  686 

toxicology  of,  v.  687 
of  mercury,  v.  755 

black,  V.  755 
of  silver,  vii.  214 
of  zinc,  viii.  888 
Oxonite,  an  explosive,  vii.  911 
Oxyamins,  ptomaYns,  vi.  786 
Oxy camphor,  vi.  454 
Oxy  -  chinolin  -  sulphonate,    vii. 

216 
Oxyconiine,  iii.  289 
Oxycopaivic  acid,  iii.  278 
Oxycymol,  ii.  706 
Oxygen,  vi.  454 

germicidal  action  of,  iv.  885 
therapeutics  of,  iv.  455 
Oxygen-consuming    capacity    of 

water,  viii.  289 
OxyhaBmoglobii.,  ii.  27 
Oxyphlles,  ii.  80 
Oxyquinaseptol,  vi.  455 
Oxyuris  com  par,  vi.  228 

vermicularia,  i.  863;  vi.  228,  504 
in  the  nasal  cavities,  vi.  142 


Ox-warble,  v.  152 

Oysters  as  food  for  invalids,  iii.  455 

poisoning  by,  iv.  189 
Ozone,  chemistry  of,  1.  161 

germicidal  action  of,  iv.  886 

Pacchionian  bodies,  11.  889 
Pachyakria,  see  Aeromegaly 
Pachydermatocele,  iii.  426 
Pachydermia,  v.  416,  417 

laryngis,  v.  417 
Pachymeningitis,  ii.  890 

a  cause  of  headache,  iv.  552 

acute,  vii.  882 

cervicalis  hypertrophica,  ii.  898; 
vii.  8«8 
hypertrophica,  hand  in,  iv. 
581 

complicating  otitis  media,  iii.  655 

externa,  ii.  891 

hemorrhage  in,  ii.  892 

interna,  ii.  891 
Pachymeninx  =  dura,  ii.  209 
Pacinc  Congress  Sprincrs,  vi.  455 
Pacinian  bodies,  viii.  562 

pathology  of,  vi.  456 
Pacini's  solution,  ii.  40;  iv.  709 
Pack,  Merriam's,  v.  798 
Peedogenesis,  ii.  515 
Pagenstecher's  ointment,  iv.  120 
Paget*s  disease  of  bone,  see  0%tei- 
tis  defoTTnans 

of  the  nipple,  ii.  478,  681,  681 ; 
iii.  420 
Pagosa  Springs,  vi.  456 
Pau  douche,  iii.  194 
Pain,  vi.  457 

appreciation  of.  vi.  458 

checked  by  belladonna,  i.  748 

in  acute  bronchitis,  ii.  489 

in  appendicitis,  i.  424 

in  cystitis,  i.  776 

in  diarrhoea,  iii.  488 

in  gastiic  diseases,  vii.  494 

in  gunshot  wound,  iv.  440 

inhibition  of,  v.  25 

in  intlammation,  v.  7 

in  uretliritis,  i.  776 

irradiated,  v.  281 

localization  of  the  feeling  of,  vi. 
458 

on  urination,  viii.  484 

persistent,   in    fractures,    treat- 
ment of,  iv.  257 

referred,  vii.  119 

sensation  of,  vii.  220 

varieties  of,  vi.  457 
Painless  whitlows,  v.  865 
Paleeontology,  i.  758 

an  evidence  of  evolution,  iv.  21 
Palaquiiun  gutta,  iv.  456 
Palate,  aphtlite  of  the,  viii.  488 

cleft,  iii.  181 

hard,  in  insanity,  v.  51 

lymphatics  of,  v.  628,  629 

soft,  viii.  107 

diseases  of,  viii.  107 
Palatoglossus  muscle,  viii.  107 
Palatomaxillary  index,  vii.  231 
Palatopharyngeus   muscle,   viii. 

107 
Pale  bark,  iii.  92 
Palm  Beach,  Florida,  vi.  458 
Palmar  fascia,   Dupuy trends  con- 
traction of,  iv.  517 
Palmar  induration,  iv.  525 
Palmaris  brevis  muscle,  anomalies 
of,  vi.  55 


Palmaris  longus,  iv.  484 
anomalies  of,  vi.  58 

Palmyra  XinenU  Springs,  vL  4B 

Palpation  of  the  heart,  ii.  890 
of  the  kidney,  v.  857 
of  the  lungs,  ii.  815 

PalpebrsB,  iv.  64 

Palpitation  of  the  heart,  treat- 
ment, iv.  610 

Palsy,  Bell's,  see  Facial  paralym 
chronic  progressive  bulbu*,  vL 

66 
infantile  cerebral,  hand  in,  iv.  58S 
lead,  V.  472 
shaking,  vi.  486 
wasting,  vi.  64 

Palto,  i.  191 

Panacea  Springs,  vi.  409 

Panaquilon,  iv.  852 

Panaris,  syphilitic,  iv.  506 

Panaritium,  i.  49;  iv.  506 
analgesic,  v.  865 

PaxLas'  oi>eration  for  ptosis,  iv.  ISl 

Panax,  iv.  852 

ginseng,  iv.  852 
quinquefolium,  iv.  862 

Pandastite,  an  explosive,  vii.  911 

Pancreas,  abscess  of,  see  Pancrea- 
titis, suppurative 
accessory,  vi.  471 
administration  of,  vi.  416 
amyloid  infiltration  of.  vi.  464 
anatomy,  i.  15;  vi.  459.  471 
blood  supply  of.  vi.  400 
calculi  in,  iii.  281 ;  vi.  468,  478 
carcinoma  of,  i.  80;  vi.  470,  478 
cysts  of,  i.  80;  iii.  850;  vi.  469, 

475 
diseases  of  the,  vi.  464 

diarrhoea  in,  iii.  440 
duct  of,  vi.  460, 472 
effects  of  extirpation  of  the,  vl 

416 
enzymes  of,  vi.  479 
fatty  and  hyaline  changes  in,  vi 

464 
hemorrhage  in,  vi.  464 
inflammations  of,  vi.  465;  SDd 

see  Pancreatitis 
internal  secretion  of,  vii.  104 
lymphatics  of,  v.  688 
malformations  of,  vii.  705 
metabolic  function  of  the,  vi.  416 
minus,  vi.  471 
minute  anatomy  of,  vi.  460 
necrosis  of,  vi.  473 
new  growths  of,  vi.  470,  478 
physiology,  vi.  461 
secretion,  vi.  461 :  vii.  93 

influence     of     sympathetic 
nervous systemon,  vii. 584 
of,  disturbances  of,  effect  on 
metabolism,  v.  774 
surgical,  vi.  471 
syphilitic  lesion  of,  vii.  624 
traumatism  of,  vi.  472 
tumors  of,  i.  30;  vi.  470,  478 
diagnosed    from    renal  tu- 
mors, V.  829 
wounds  of.  vi.  472 

Pancreatic  juice,  secretion  of,  vi 
461 
chemistry  of,  vi.  462 
enzymes  of,  iii.  474;  vi.  468 
part  taken,  in  digestion,  iii.  474 

Pancreatin,  vi.  479 

Pancreatine,  vi.  480 

Pancreatitis,  acute,  vi.  465 
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PancreatitiSy   acute  hemorrhagic, 
vi.  466 
BUppurative,  vi.  406,  478 

chroDlc,  vi.  474 

^ngrenouB,  vi.  466 

mteracinar,  vi.  467 

interlobular,  vi.  467 

varieties  of,  vi.  466 
Pancreon,  vi.  481 
Pangenesis,  iv.  646,  649 
Pani-ffhao,  vi.  231 
Panmuia,  iii.  881 ;  iv.  84 
Pannus,  iii.  286 

crassuB,  iii.  286 

tenuis,  iii.  266 
Panophtlialmitis,  iii.  67 
Panphlebitis,  viii.  210 
Pantaeraph,  for  recording  scoliosis, 

V.  462 
Pao  Pereira  bark,  iv.  814 
Pap,  how  to  make.  iii.  468 
Papain,  iii.  842;  vi.  482 
Papaver  album,  vi.  888 

glabrum,  vi  888 

officinale,  vi.  888 

rheas,  vi.  785 

somniferum,  vi.  888 
PapaveraoesB,  poisonous  plant  of, 

vi.  696 
Papaveric  acid,  vi.  786 
Papaverine,  vi.  886 
Papaw  juice,  vi.  481 
Papaya,  vi.  481 
Papayotin,  vi.  482 
Paper,  a  form  of  medicine,  v.  787 

asthma,  vi.  746 

of  nitrate  of  potassium,  vi.  746 
Paper-coil  extraction  method  of 
determining  fat  in  milk,  v.  827 
Papilla,  optic,  iv.  77 
Papillary  carcinoma,  ii.  682 
PapillionacesB,  poisonous  plant  of, 

vi.  695 
Papilloma  nenropathicum,  vi.  90 

neuroticum,  vi.  90 

of  the  auricle,  iii.  667 

of  the  bladder,  i.  768,  769.  791 

of  the  conjunctivH,  iv.  108 

of  the  Fallopian  tul)es,  iv.  188 

of  the  larynx,  v.  482 

of  the  middle  ear.  iii.  068 

of  the  nose,  vi.  140 

of  the  QBsophagus,  vi.  848 

of  the  pharyn.x,  vi.  602 

of  the  tonsil  vii.  822 

of  the  ureters,  viii.  18 
Pappoose  root,  iii.  191 
Paquelin's  thermo-cautery,  ii.  758 
Para  -  acet  -  amido  •  phenol  ethyl 

carbonate,  vi.  488 
Para-acet-phenetidin,  vi.  606 
Paraoele  =  lateral  ventncles,  ii.  168 
Paracentesis  pericardii,  vi.  668 
Paracephaliuii  vii.  678 
Paracholia,  yi.  488 
Para  coto,  iii.  296 
Paracotoin,  iii.  296 
Paraconsis,  iii.  608 
Paracusis  localis,  iii.  660 

loci.  iii.  608 

Willisii,  iii.  660 
Paracystitis,  i.  778 
Paradise  Spring,  vi.  488 
ParsBsthesIa,  vii.  117,  119 

in  neurasthenia,  vi.  260 

of  the  larynx,  v.  428 

of  the  pharynx,  vi.  605 
Paraffin  cancer,  i.  682 


Paraffin,  injectioD  of,  inrepamtlve 

ParalsrsiSy     hibio-glosso-laryngeai, 

Burffery,  vi.  908 
injections  of,  for  saddle  nose,  vi. 

viii.  618 

TAndrys.  vii.  827 

124 

laryngeal,  v.  429 

Paraffin-xyloL  vi.  488 
Paraform,  iv.  246;  vi.  488 

muscular,  from  lead,  v.  472 

of  half  of  the  diaphragm,  vi.  681 

Paraformaldehyde,  vi.  488 

of  the  diaphragm,  iii.  436 

Parageusia,  vii.  794 

of  the  extremities,  due  to  auto- 

Paragonimus,  vii.  867 

Westermanii,  vii.  867 

intoxication,  i.  644 

of  the  hand,  iv.  527 

Paragraphia,  i.  410 

Paraguay,  PharmacopoRia  in,  vi.  66 

of  the  laryngeal  muscles,  v.  429 

of  the  median  nerve,  i.  471 

tea,  V.  718 

of  the  musculo-spiral  nerve,  i. 

Paraiso  Hot  Springs,  vi.  488 

471 

Parakeratosis,  iii.  291 

of  the  pharynx,  vi.  606 

Paralactic  acid,  see  Laetie  aeid 

of  the  sphincter  of  pupil  and  cil- 

Paraldehyde, vi.  484 

iary  muscle,  iv.  99 

hvpnotic  action  of,  iv.  817 
Paralysis,  vi.  484;  and  see  Idufcy, 

of  the  vocal  cords,  v.  429 

organic,  vi.  484 

paralytie 

peripheral,  vi.  484 

acute  ascending,  vii.  827 

progi'essive  bulbar,  viii.  618 

etiology,  vii.  827 

pseudo '  hypertrophic,     causing 

pathology,  vii.  828 
prognoffls,  vii.  828 

paraplegia,  vi.  499 

spastic  spinal,  vii.  860 

symptoms,  vii.  828 

spinal,  vi.  484;  vii.  844 

treatment,  vii.  829 

ulnar,  i.  471 

agitans.  vi.  486 

varieties,  vi.  484 

clinical  history,  vi.  486 

Parametritis,  see  Pelvic  peritonitis 

diagnosis,  vi.  487 

Paramoecium  coli,  viii.  647 

etiology,  vi.  486 

Paramorphine,  vi.  886 

prognosis,  vi.  487 

Paramucin,  vi.  492 

symptoms,  vi.  486 

Paramyoclonus    multiplex,    vi. 
492 

the  hand  in,  iv.  688 

treatment,  vi.  487 

of  upper  extremity,  i.  467 

arsenical,  vi.  488;  viii.  849 

diagnosis,  vi.  498 
etiology,  vi.  498 
pathology,  vi.  498 

diagnosis,  vi.  489 
etiology,  vl.  488 

pathology,  vi.  489 

prognosis,  vi.  493 

prognosis,  vi.  489 

synonyms,  vi.  492 

symptomatology,  vi.  488 

treatment,  vi.  498 

treatment,  vi.  489 

Paranephritis,  i.  84 ;  v.  869 

asthenic  bulbar,  viii.  620 

Paranoia,  v.  187 

pathology,  viii.  620 

alcoholic,  v.  140 

prognosis,  viii.  621 

cause  of,  v.  189 

symptomatology,  viii.  620 

conduct  in,  v.  189 

treatment,  viii.  621 

delusions  in,  v.  188 

central,  vi.  484 

diagnosis,  v.  140 

a  cause  of  death,  iii.  877 

erotic,  Vs  140 

cerebral,  vi.  486 

etiology,  v.  187 

complicating  diphtheria,  iii.  486 

forms  of,  V.  189 

diphtheritic,  vi.  489 

hallucinations  in,  v.  188 

diagnosis,  vi.  491 
etiology,  vi.  489 

history,  v.  187 
pathology,  v.  187 

pathology,  vi.  489 

prognosis,  v.  140 

prognosis,  vi.  491 

querulent,  v.  140 

symptoms,  vi.  490 

religious,  v.  140 

effect  of  massage  in,  v.  698 

symptomatology,  v.  188 

facial,   iv.   124;  and  see  Facial 

synonyms,  v.  187 

paralyHi 

train  of  thought  in,  v.  188 

in  chronic   purulent  otitis, 

treatment,  v.  140 

iii.  688 

Para-oxyphenylalanin,  ptomaYn» 

functional,  vi.  484 

vi.  788 

general,  of  the  insane,  v.  86;  and 

Parapedesis  of  bile,  vi.  488 

see  Paresis 

Paraphasia,  i.  410 

of  the  insane,  as  subject  of 

Paraphenetidin,  see  Sedatin 

litigation,  vi.  289 

Paraphimosis,  vii.  174 

of  the  insane,  prognosis,  v. 

complicating  chancroid,  ii.  797 

69 

Paraplegia,  vi.  494 

of  the  insane,  syphilitic,  vii. 

anaemic,  vi.  499 

627 

cervical,  hand  in.  iv.  681 

glosso-labio-laryngeal,  vi.  66        '. 
hypoglossal,  iv.  824 

dependent  upon  idea,  vi.  499 

dolorosa,  vi.  498 

hysterical,  i.  472 ;  vi.  484 

from  multiple  neuritis,  vi.  499 

infantile,  iv.  638 

from  tabes  dorsalis,  vi.  499 

kyphosis  in.  v.  878 

Qowers*  ataxic,  vii.  837 

in  fracture,  treatment  of,  iv.  267 

hysterical,  vi.  499 

in  hysteria,  iv.  882 

intermittent,  vi.  499 

in  Pott's  disease,  vii.  409 

lesions  producing,  vi.  496 
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Parapleg^ia,  malaiial,  vi.  490 
of  Pott's  disease,  vi.  498 
pathology,  vi.  496,  498 
reflex,  vi.  499 
spastic,  vi.  499 
treatment,  vi.  499 
Para  rubber,  vi.  1002 
ParasinuBal  spaces,  ii.  262 
Parasites,  i.  680;  vi.  500 

a  cause  of  peritonitis,  viii.  500 
animal,  vi.  500 

as  food  poison,  iv.  184 
cephalic,  vii.  690 
eiiect  upon  the  host,  vi.  508 
embolus  from,  iii.  789 
embryos  of,  in  faeces,  vi.  501 

in  sputum,  vi.  602 

in  urine,  vi.  501 
factors  controlling  number  of, 

vi.  505 
human,  eggs  of,  vi.  503 
life  history  of,  vi.  504 
location  of,  vi.  500 
mode  of  entry,  vi.  505 
ova  of,  in  faeces,  vi.  501 

in  sputum,  vi.  501 

in  urine,  vi.  501 
mercury  for  killing  of,  v.  756 
metastasis  of,  v.  779 
of  animals,  in  relation  to  public 

health,  viii.  233 
in  the  bladder,  vi.  501 
in  the  blood-vessels,  vi.  501 
in  the  brain  and  membranes,  vi. 

500 
in  the  chorion,  iii.  63 
in  the  connective  tissue,  vi.  501 
in  the  eye,  vi.  500 
in  the  faeces,  iv.  129 
in    the    gall  bladder   and   gall 

ducts,  Iv.  298 
in  the  heart,  iv.  582;  vi.  501 
in  the  kidney,  v.  344;  vi.  501 
in  the  large  intestines,  vi.  501 
in  the  liver,  v.  539 ;  vi.  501 
in  the  lungs,  vi.  501 
in  the  lymph-vessels,  vi.  501 
in  the  muscles,  vi.  32,  501 
in  the  nasal  cavity,  vi.  142 
in  the  cpsophagus,  vi.  343 
in  the  omentum,  vi.  360 
in  the  pericardium,  vi.  563 
in  the  skin,  vi.  500 
in  the  small  intestines,  vi.  501 
in  the  tonsils,  vii.  820 
in  the  urine,  viii.  57 
in  the  veins,  viii.  218 
in  the  vitreous,  viii.  268 
of  aestivo-autumnal  fever,  vi.  659 
of  malarial  fever,  vi.  657 

oestivo-autumnal,  vi.  658 

life  history  of,  in  mosquito, 
vi.  660 

quartan,  vi.  658 

tertian,  vi.  657 
of  quartan  fever,  vi.  658 
of  tertian  fever,  vi.  657 
Parasitic  affections  of  vulva,  viii. 
162 
causes  of  chloasma,  ii.  836 
diseases,  cosinopliilia  in,  v.  493 
infiltration,  iv.  873 
insects,  v.  152 

theory  of  origin  of  carcinoma,  ii. 
679 
Paratela,  ii.  139 

Parathyroid  glands,  iv.  378;  vi. 
506;  vii.  772 


Parathyroid  glands,  anatomy,  vi. 
506 

pathology  of.  vi.  507 
Paratyphoid  fever,  vi.  507 

bacilli  of,  vi.  508 

patliolo^3%  vi.  508 

prognosis,  vi.  508 

symptoms,  vi.  508 
Para  -  valeryl  -  amido  -  phenetol, 

see  Sedatin 
Paraxone,  vi.  285 
Paregoric,  see  Camphorated  tincture 

of  opium,  vi.  387 
Pareira,  vi.  508 

brava,  vi.  508 
Parenchymatous    degeneration, 

iii.  394 
Paresis,  v.  86;  vi.  484 

diagnosis,  v.  91 

duration  of,  v.  91 

etiology,  v.  86 

general,  v.  69,  86 

pathology,  v.  92 

prognosis,  v.  69,  92 

symptomatology,  v.  88 

the  hand  in,  iv.  532 

treatment,  v.  98 

vesical,  i.  768 
Parethylaldehyde,  vi.  484 
Paricine,  iii.  92 
Parietti's  bouillon,  viii.  371 
Parilla,  yellow,  v.  859 
Parillin,  vii.  41 

'is,  vi.  509 

OhiUybeate    Springs,    vi. 
509 
Paris  green,  poisoning  by,  see  .1?'- 

senie 
Paris  quadrifolia,  vi.  509 
Parisette,  vi.  509 
Parker  Mineral  Spring,  vi.  509 
Parkinson's  disease,  vi.  485 
Park's  SprinM,  vi.  509 
Paroccipital  fissure,  ii.  198,  200 
Paronychia,  iv.  503;  vi.  94 

diabetic,  iv.  510 

diagnosed  from  ainhum,  i.  146 

malignant,  iv.  510 

syphilitic,  iv.  505;  vii.  617 

toxic,  iv.  510 

traumatic,  iv.  510 

trophic,  iv.  510 
Parorexia,  vii.  494 
Parosmia,  vi.  181 
Parotid  extract,  vi.  417 
Parotid  gland,  vi.  199 

adenoma  of,  vi.  510 

calculi  of,  vi.  511 

cancer  of,  ii.  638 

carcinoma  of,  vi.  511 

cysts  of,  vi.  511 

diseases  and  injuries  of,  vi.  509 

echinococcus  of,  vi.  511 

enchondroma  of,  vi.  510 

endothelioma  of,  vi.  511 

fibroma  of,  vi.  511 

fistula  of,  vi.  510 

inflammation  of,  see  Parotitis  d^n6, 
Mumps 

injuries  of,  vi.  509 

lipoma  of,  vi.  oil 

lymphatic  glands,  v.  630 

melanosarcoma  of,  vi.  Oil 

myxoma  of,  vi.  611 

new  growths  of,  vi.  510 

rhabdomyoma  of,  vi.  511 

sjircoma  of,  vi.  610 
Parotiditis,  vi.  9 


Parotitis,  vi.  9,  511;   vii.   18,  14; 
and  see  Mumps 

chronic,  vi.  611;  vii.  14 

epidemica,  in  new-bom,  vi.  278 

following  infectious  diseases,  vL 
512 

secondary,  vi.  512 

symptomatic,  vii.  18 

toxic,  vi.  511 
Parovarium,  vii.  154 

cystadenoma  of,  iii.  d44 

cysts  of.  iii.  351 ;  vi.  518 

diseases  of,  vi.  618 
Pars  papillaris  of  skin,  viii.  556 

reticularis  of  skin,  viii.  554 
Parsley,  viii.  1 
Parthenogenesis,  vi.  514 

artificial,  vi.  616 

forms  of,  vi.  514 
Partnership  by  physicians,  viii.  518 

with  the  insane,  v.  76 
Partridg«-berry,  viii.  813 
Parturition,  see  Labor 

leucorrhtt'a  following,  v.  495 
Parvolin,  ptomaTn,  vi.  788 
Pasque  flowers,  vi.  796 
Passengers,      inspection    of,   at 

quarantine  station,  vi.  823 
Passiflora,  vi.  517 

incaruata,  vi.  517 

lutea,  vi.  517 
Passion  flower,  vi.  617 
Pastes,  caustic,  composition  of  ▼&- 
rioua,  ii.  757 

phosphorus,  vi.  622 
Pasteur-Ohamberland  filter,  viiL 

284  382 
Pasteur  filter,  viii.  284 

pipettes,  viii.  886 
Pasteurization,  i.  687 ;  viii.  880 

of  milk,  V.  839 
Pasteur's   theory   of   fermenta- 

tion,  iv.  146 
Patchouli  camphor,  vi.  517 

oil  of.  vi.  517 
Patella,  see  Knee-joint 

absence  of,  iv.  699:  vi.  517 

affections  and  injuries  of,  vi.  517 

ankylosis  of,  vi.  518 

atrophy  of,  vi.  518 

congenital  dislocation  of,  vi.  518 

diseases  of,  vi.  519 

dislocation  of,  iii.  527;  v.  274 

fracture  of,  iv.  266 

movements  of,  v.  371 

painful,  of  riders,  vi.  518 

pathological  displacements  of, 
vi.  518 

phenomenon,  v.  363;  and  see 
Knee-jerk 

reflex,  v.  363;  vi.  874;  and  see 
Knee-jerk 

retarded  development  of,  vi.  517 

rudimentary,  iv.  699 

slipping  of,  V.  275;  vi.  518 

split,  VI.  517 

tuberculosis  of,  vi.  519 
Patient  an<i  physician,  relation  of, 
viii.  514 

care  of,  before  labor,  v.  380 

carrying  of,  i.  492 

condition  of.  in  reference  to 
choice  of  general  anaesthetic, 
iii.  10 

disinfection  of,  iii.  604 

placing  of.  on  litter,  i.  491 

preimration  of,  for  amesthetic, 
iii.  11 
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Patient,  preparatioii  of,  for  opera- 
tion, i.  667 
Pau.  vi.  519 

Pauilinia  cupana,  iv.  425 
PaTdlion  Springy,  vi.  520 
Payy's  method  of  estimating  quan- 
tity of  glucose  in  urine,  viii.  41 
PawUckTi  tria&ffle,  vii.  166 
Pear,  alligator^  i.  191 
«« Pearl  white."  i.  762 
PearlB  of  arnyl  nitrite,  vi.  291 
Peau's  retractor,  iv.  828 
Peckham's  bouillon^  viii.  871 
Pectaee,  an  enzyme,  iii.  848 
Pectineus  muscle,  vii.  788 

anomalies  of »  vi.  57 
Pectoral   lymphatic   glands,    v. 

644 
Pectorales  mtuiclea,  absence  of,  ii. 

806 
Pectoralis  m^or  muscle,  anom- 
alies of.  vi.  49 
Pectoralis  minimus  muscle,  vi. 

50 
Pectoralis  minor  muscle,  anom- 
alies of,  vi.  50 
Pectoriloquy,  ii.  818 
Pectus  carinatum,  ii.  810 
Pedicle,  torsion  of,  in  ovarian  cysts, 

vi.  489 
Pediculi,  a  cause  of  eczema,  iii.  716 

capitis,  V.  157 

ci Hares,  iv.  119 

tabescentium,  v.  157 

vestimentorum,  v.  156 
Pediculido,  v.  f56 
Pediculoides  ventricosus,  i.  435 
Pediculosis,   diagnosed    from    ec- 
zema, iii.  715 
Pedipalpi,  v.  159 
FeUosis,  iii.  278 

Peliosis    rheumatica,  i.    454;    v. 
861 ;  vi.  815 

of  arm  and  forearm,  i.  454 
Pella^rra,  vi.  520 

etiology,  vi.  521 

pathology,  vi.  521 

prognosis,  vi.  522 

symptoms,  vi.  521 

treatment,  vi.  522 
Pella^rozein,  vi.  521 
Pelletierine,  vi.  782 

tannate,  vi.  733 

used  for  tapeworm,  i.  862 
PeUitorin,  vi.  522 
Pellitory,  vi.  522 

German,  vi.  522 

Spanish,  vl.  522 
Pellote,  V.  761 
Pellotine,  v.  761 
PelopsBus  oementarius,  v.  168 
Pelosine,  vi.  508.  509 
Pelveo-peritonitis,  see  Pelvic  peri- 
tonitis 
Pelvic  oelluUtis,  vi.  530 

primary,  vi.  581 

secondary,  vi.  531 
Pelvic  organs,  hyeiene  of,  during 

pregnancy,  iv.  34-4 
Pelvic  peritonitis,  vi.  582 
Pelvic  plexus,  vii.  578 
Pelvic  presentations,  vi.  392 
Pelvimeters,  vi.  523 

Baudelocque's,  vi.  528 

Breisky's,  vi.  523 
Pelvimetry,  v.  881 ;  vi.  528,  540 
Pelvis,  vi.  534 

anatomy  of,  vi.  534 


Pelvis,  anomalies  of  muscles  of,  vi. 
61 
articulations  of,  vi.  538 
axes  of,  vi.  540 
bones  of.  vi.  535 
boundaries  of,  vi.  534 
cavity  of,  vi.  539 
congestion    of    circulation    in, 
cause  of  metrorrhagia,  v.  787 
contracted,    an    indication    for 

Ccesarean  section,  ii.  544 
deformed,  vi.  522 

a  cause  of  dystocia,  vi.  524 
development  of,  vi.  542 
diameters  of,  vi.  540 
dislocation  of  bones  of,  iii.  523 
dolichopellic,  vi.  541 
double  obliquely  contracted,  vi. 

529 
examination  of,  in  medico-legal 

autopsy,  i.  659 
false,  vi.  589 

hernia  of  the  outlet  of,  iv.  682 
indices  of,  vi.  541 
•    injuries  to,  a  cause  of  death,  i. 
670 
inlet  of,  vi.  589 

joints  of,  modified  during  preg- 
nancv,  iv.  340 
relaxed  during  pregnancy, 
iv.  349 
ligamentous,  vi.  539 
ligaments  of.  vi.  538 
lymphatic  glands  and  plexus  of, 

V.  640 
lymphatics  of  the  viscera  of,  v. 

636 
measurements  of.  ii.  540 ;  v.  381 ; 

vi.  540 ;  and  see  Pelvimetry 
mesatipellic,  vi.  541 
normal  position  of,  vi.  539 
obliquely  contracted,  vi.  528 
OBsfious,  vi.  535 
outlet  of,  vi.  539 
platypellic,  vi.  541 
sexual  differences  of,  ii.  540;  vi. 

542 
straits  of,  vi.  539 
surface-markings  of,  vi.  534 
tumors  of,  effect  on  labor,  vi.  528 
true,  vi.  539 
Pemphigus,  vi.  543 
acute  febrile,  vi.  545 
acutus  contagiosus  neonatorum, 

vi.  280 
chronicus  vulgaris,  vi.  545 
febrilis,  vi.  545 

diagnosed  from  eczema,  iii. 

715 
diagnosed    from    smallpox, 
vii.  250 
foliaceus,  vi.  547 

diagnosed  from  eczema,  iii. 
715 
neonatorum,  vi.  280,  543 
of  the  auricle,  iii.  606 
of  the  conjunctiva,  vi.  546 
of  the  pharynx,  vi.  591 
vegetans,  vi.  548 
PenciUeh  ulcer,  i.  170:  vii.  944 
Pensfnawar-Bjambi,  iii.  86 
Penu,  i V.  823 ;  vii.  173 
absence  of,  vii.  173 
abnormalities  of,  vii.  173 
amputation  of,  vii.  178 
anatomy  of,  iv.  322 
calcification  of.  vii.  177 
cancer  of,  ii.  638 
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Penis,  comparative  anatomy  of,  iv. 
321 

contusions  of,  vii.  176 

dislocation  of,  vii.  176 

double,  vii.  178,  710 

epithelioma  of,  vii.  177 

extirpation  of,  vii.  178 

fibrosis  of,  vii.  177 

fracture  of,  vii.  176 

gangrene  of,  vii.  176 

horns  of,  vii.  177 

hypertrophy  of  glans  of,  i.  722 

inflammation  of,  vii.  176 

injuries  of,  vii.  176 

lymphatics  of,  v.  635 

malformation  of,  vii.  710 

ossification  of,  vii.  177 

sarcoma  of,  vii.  177 

supernumerary,  vii.  691 

torsion  of,  vii.  178 

tuberculosis  of,  vii.  177 

wounds  of,  vii.  176 
Penitis,  vii.  176 

Pennsvlvania,   history  of   yellow 
lever  in,  viii.  587 

requirements  for  medical  prac- 
tice in,  iv.  48 
Pennyroyal,  American,  vi.  550 

fenuine,  vi.  550 
iuropean,  vi.  550 
mock,  vi.  550 
Pental,  vi.  550 

as  an  anaesthetic,  i.  292 
Pentamethylenediamin,  ptoinaIn» 

vi.  785 
Pentane,  vi.  971 

Pentastoma  denticulatum,  i.  429; 
iv.  583 
in  the  nasal  cavities,  vi.  14^ 
of  the  kidney,  v.  344 
serratum,  i.  429 

ttenioides,  in  the  nasal  cavities, 
vi.  142 
Pentoses  in  the  urine,  see  Pento- 

suria 
Pentosuria,  vi.  550 
Penzance  and  the  Scilly  Islands,. 

vi.  551 
Penzoldt's  test  for  acetone,  i.  67 
Pepo,  vi.  808 

as  an  anthelmintic,  i.  362 
Pepper,  vi.  552 
African,  ii.  653 
black,  ii.  654 ;  vi.  552 
Cayenne,  ii.  658 
long,  vi.  552 
red,  ii.  653,  654 
sweet,  ii.  654 
white,  vi.  552 
Peppermint,  vi.  553 
Pepsin,  vi.  554 

action  of,  iii.  473,  842 

effect  on  body  temperature,  iL 

571 
incompatibles,  vi.  556 
saccharated,  vi.  555 
Pepsis  formosa,  v.  168 
Peptonate  of  iron,  v.  229 
Peptone,  effect  on  body  tempera- 
ture, ii.  571 
in  the  urine,  viii.  82 
Peptonized  milk,  v.  829 
Peptonum  iodatum,  iii.  730 
Peptonuria,  viii.  32 
pyogenic,  viii.  32 
Peptotozin,  ptomaln,  vi.  791 
Percussion  of  heart,  ii.  820 
of  lungs,  ii.  815 
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PtecuMion  of  skull,  ii.  406 

Perineum,  female,  triangular  liga- 

Peritoneum, surgery  of,  v.  176 

wave  of  pulse,  vi.  798 

ment,  vi.  567 

surgical  affections  of,  vi.  578 

Pereirine,  iv.  814 

lacerations  of,  vi.  811 

tuberculosis  of,  viii.  507 

Perflation,  ventilation  of  ships  bj, 

Emmet's  operation  for,  vi. 

tumors  of,  i.  85;  vi.  570 

vi.  158 

812 

Peritonitis,  viii.  496 

Perforating  ulcer,  vii.  948 

Hegar's  operation   for,  vi. 

acute  circumscribed,  viii.  506 

of  the  foot,  vi.  657 

812 

general,  viii.  502 

Perforation  of  diaphragm,  liL  485 

treatment,  vi.  811 

bacteriology  of,  viiL  500 

of  nasal  septum,  vi.  125 
Periarteritis  m  the  chorion,  iii.  59 

lymphatics  of,  v.  685 

blood  examination  in,  viii.  609 

male,  iv.  822;  vi.  568 

carcinomatosa,  viii.  504 

nodosa,  ii.  108 

anatomy  of,  iv.  822;  vi.  568 

chronic,  viii.  504 

Pariarthritis  of  the  ahoulder,  v. 

exploration    of    bladder 

tuberculous,  differential 

276 

through,  vi.  566 
fascia  of,  iv.  822;  vi.  564 

diagnofiLs,  vi.  8 

Pericardial  cavity,  origin  of,  iii. 

circumscribed,  vi.  572;  vilL  508 

181 

muscles  of,  vi.  565 

complications,  viii.  508 

muriiiur,  ii.  821 

testicle  in,  vi.  567 

diagnosis,  viii.  608 

Pericarditis,  vi.  558 
acute,  cold  in,  iii.  195 

triangular  ligament,  vi.  565 

diarrhoea  in,  iii.  440 

preservation  of,  v.  887 

differentiated     from     intesdntl 

acute  plastic,  vi.  558 
effusion  in,  vi.  559 

surgical  anatomy  of,  vi.  568 
Perineuriiun,  vi.  238 

colic,  iii.  197 

diffuse,  vi.  572 

morbid  anatomy,  vi.  558 
adhesive,  pulse  in,  iv.  801 

Perioptometrv,  vi.  898 

due  to  foreign  bodies,  viii.  488 

Periosteum,  ii.  117 

due  to  parasites,  viii.  500 

bacteriology,  vi.  560 

actinomycosis  of,  vi.  569 

endogenous,  viii.  500* 

calcareous,  vi.  559 

angeioma  of,  vi.  569 

etiology,  viii.  497 

differential  diagnosis,  vi.  561 

carcinoma  of,  vi.  570 

exogenous,  viii.  500 

ctiologv,  vi.  559 

chondroma  of,  vi.  569 

experimental,  viii.  504 

physical  signs  of,  ii.  828;  vi.  560 

fibroma  of,  iv.  155;  vi.  569 

fibrinous,  viii.  502 

prognosis,  vi.  562 

inflammation  of,  see  Penostiiis 

from  female  genital  tract,  viiL 

purulent,  vi.  561 

lipoma  of,  vi.  569;  viii.  481 

499 

symptomatology,  vi.  560 

myoma  of,  vi.  569 

gonorrhoeal,  viii.  501 
hemorrhagic,  viii.  508 

treatment,  vi.  562 

of  bones  of  arm  and  forearm, 

Pericardium,  iv.  568;  vii.  748 

affections  of,  i.  464 

hysterical,  viii.  509 

abnormal  conditions  of,  vi.  558 

osteochondroma  of,  vi.  569 

Idiopathic,  viii.  497 

absence  of,  vi.  558 

osteoma  of,  vi.  569 

infantile,  viii.  507 

adherent,  vi.  561 

pseudocysts  of,  vi.  570 

metastatic,  viii.  499 

anatomy  of,  vi.  558 

sarcoma  of,  vi.  570 

nephritic,  viii.. 497 

aspiration  of,  i.  580 
calcareous  deposits  in,  vi.  558 

tuberculosis  of,  vi.  569 

operative,  viii.  497 

tumors  of,  vi.  569 

pathologv  of,  viii.  501 
pelvic,  vi.  532 

calculi  in.  iii.  280 

Periostitis,  vi.  419 

carcinoma  of,  vi.  568 

actinomycotic,  vi.  569 

perforative,  viii.  498 

cysts  of,  iii.  850 

albuminosa,  i.  46 

pneumococcic,  viii.  501 

diseases  of,  vi.  557 ;  vii.  756 

cranial,  causing  headache,  iv.  558 

primary,  viii.  497 

in  children,  vi.  562 

of  the  lower  jaw,  v.  258 

puerperal,  viii.  507 

diverticula  in,  vi.  558 

of  the  orbital  walls,  vi.  400 

purulent,  viii.  508 

dropsy  of,  iv.  787 

of  the  upper  jaw,  v.  248 

putrid,  viii.  508 

foreign  bodies  in.  vi.  558 

tuberculous,  vi.  569 

rheumatic,  viii.  497 

hydatids  of,  vi.  568 

Periostosis,  vi.  425 

secondary,  viii.  497 

incision  of,  vii.  756 

Peripachymeningitis,  acute,  vii. 

serous,  viii.  502 

inflammation  of,  see  Peneardttis 

382 

spontaneous,  viii.  497 

milk  spots  on,  vi.  558 

Peripheral  plexus,  vii.  574 

subacute,  viii.  508 

new  growths  in,  vi.  568 

Periproctal  phlegmon,  vi.  616 

surgical,  viii.  497 

paracentesis  of,  vi.  568 

Perisalpingitis,   iv.   184;  and  see 

symptoms,  viii.  504 

parasites  in,  vi.  568 

Pelvic  peritonitis 

terminal,  viii.  499 

thinned,  vi.  558 

Periscleral  space,  iv.  65 

traumatic,  viii.  497 

tuberculosis  of,  vi.  568;  vii.  902 

Perisporiales,  iv.  280 

treatment,  viii.  509 

wounds  of,  vii.  758 

Peristalsis  of  intestines,  v.  170 

tuberculous,  i.  85 ;  vi.  8;  vii.  901; 

Perichondritis  laryngea,  v.  484 

Peristaltic  unrest,  vii.  502 

viii.  507 

Perichondritis  of  the  nasal  sep- 

Perithelioma, vii.  39 

unemic,  viii.  497 

tum,  vi.  118 

of  the  kidney,  v.  825 

Perityphlitis,  i.  421 ;  and  see  Ap- 

Perichondrium, ii.  705 

Peritoneum,  viii.  496 

pendicitis 

Pericystitis,  i.  778 

adenocarcinoma  of,  vi.  571 

Perleche,  viii.  489 

Peridental  membrane,  disease  of. 

affected  in  tropical  abscess,  v.  584- 

Permanganate  of  potassinm,  v. 

vii.  659 

anatomy  of,  i.  15;  viii.  496 

686 

Perihepatitis,  v.  556;  vi.  6 

angiosarcoma  of,  vi.  570 

as  a  deodorant,  iii.  412 

Perimeter,  vi.  898 

carcinoma  of.  vi.  570 

toxicology  of.  V.  687 

of  Scherk,  vi.  898 

differential  diagnosis,  vi.  8 

Pemicioiui  anaemia,  i.  271 :  and  see 

Perimysium,  vi.  11 

cystadcnoma  of,  vi.  571 

AiuEmia,  pemiciotts 

Perineal  body,  vi.  568 

cysts  of,  iii.  851 ;  vi.  571 

blood  changes  in,  ii.  69 

cavity,  iv.  822,  828 

effusions  into,  iii.  79 

Pernicious  malarial  fever,  v.  679 

fascia,  vi.  564 

endothelioma  of,  vi.  570  . 

algid,  V.  679 

section,  viii.   24;  and  see    Ure- 

inflammation  of,  see  Pantanitis 

apoplectic,  v.  679 

throtarny,  external 

injury  to,  vi.  572 

choleraic,  v.  679 

Perineorrhaphy,  vi.  811 

lipoma  of,  vi.  571 

comatose,  v.  679 

secondary,  vi.  312 

myxoangiosiircoma  of,  vi.  570 

dysenteric,  v.  679 

Perinephritis,  i.  84 

new  growtlis  of.  vi.  570 

pathological  anatomy,  v.  680 

Perineum,  anomalies  of  muscles  of. 

pseudomyxoma  of,  vi.  571,  774 

treatment,  v.  680 

vi.  61 

relation  of  the  kidneys  to,  v.  809 

Pernio,  iii.  417;  iv.  581 

female,  anatomy  of,  vi.  567 

sarcoma  of,  vi.  570 

Perobrachius,  vii.  714 
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Perodactylisniy  vii.  715 
of  the  auricle,  iii.  607 
Peroneal  artery,  anomalies  of,  i. 

585 
Peroneo-calcaneuB  intemua  miu- 

de,  vl  58,  59 
Peroneo-tibialia  muscle,  vl.  58 
PeroneuB  accessorius  xnuacle,  ▼!. 

57 
Peroneusbrevis,  anomalies  of,  vi.  57 
Peroneus  loneua,  anomalies  of.  y\. 

57 
Peroneus  quaztua,  vi.  57 
Peroneus  quinti  digiti,  vi.  57 
Peroneus  tertius,  anomalies  of,  vi. 

67 
Peronine,  vi.  578 
Peronoaporales,  iv,  279 
Peropusy  vii.  714 
Peroxide  of  hydrogen,  iv.  786 

as  a  disinfectant,  i.  688 
Perry  Springs,  vi.  574 
Persea  gratissima,  i.  191 
Persecution,  senile,  v.  114;  and  see 

Imanity,  senile 
Persimmon,  vi.  574 
Persodine,  vi.  574 
Person,  disinfection  of  the,  iii.  497 
Personal  history  in  life  insurance, 

V.  510 
Personality,  alterations  of,  in  in- 
sanity, V.  50 
Perspiration,    vii.   217;    and    see 
Stceat 
action  of  cocaine  on  the  secretion 

of,  iii.  158 
in  insanity,  v.  58 
Persulphates.  vi.  574 
Pertussis,  viii.  806;  and  see  Whoop- 

ing-oough 
Peru,  balsam  of,  i.  724 

Pharmacopceia  in,  vi.  586 
Peruscabin,  vi.  574 
Peruvian  bark,  iii.  88 
Pes  ^gas,  vi.  574 
planus,  iv.  204 
Pessaries,  viii.  81 

stem,  viii.  82 
Pestilence,  ii.  504 
Petechias,  iii.  278;  vi.  575 
in  haemophilia,  iv.  478 
Petit  mal,  iii.  845 
Petit's  fracture  box,  iv.  256 

tourniquet,  i.  289 
Petri  dish,  viii.  887 
Petri's  sand  filter  for  air  analysis, 

viii.  408 
Petrifaction,  vi.  575 
Petrifying  infiltration,  vi.  575 
Petrissage,  v.  694 
Petrolatum,  vi.  576 
liquidum,  vi.  576 
molle,  vL  576 
spissum,  vi.  676 
Petroleum  benzin  or  ether,  i.  744 

bums  from,  ii.  620 
Petropharyngeus  muscle,  vi.  47 
Petrosquamous  sinus,  anomalies 

of.  viii.  204 
Petrosulfol,  vi.  576 
Petrous  bone,  fracture  of,  effect  on 

hearing,  iii.  603 
Petten]u>fbr*s  method  of  determin- 
ing CO,  in  the  air,  vi.  160 
test  for  bile,  i.  764 

for  bile  acids,  viii.  50 
theory  of  the  spread  of  cholera, 
viii.  859 


Peumus  boldus,  ii.  114 

Peyer's  patches,  histology  of,  v. 

186 
Pezizales,  iv.  281 
Pfsiffor's  bacillus,  v.  18 

blood  agar,  viii.  878 

reaction,  i.  716 
PfiUger's  law  of  contraction,  iii. 

770 
Phasoretin,  vi.  974 
Phagedasna,  hospital,  iv.  807 
Phagmesis,  i.  606 
Phagocytes,  ii.  81 
Phagoi^rtosis,  ii.  81 ;  vi.  576 
Phalangeal  joint,  arthritis  defor- 
mans of,  V.  276 

diseases  of,  v.  276 

dislocation  of,  iii.  528,  530 

drainage  of,  v.  294 
Phalanges,  absence  of,  iv.  492 

deflections  of,  iv.  497 

fracture  of,  iv.  264.  269 

supernumerary,  iv.  494 
Phallales,  iv.  286 
Phantom  tumors,  vi.  778 
Pharaoh'a  serpents,  poisoning  by, 

iv.  785 
Pharmacology,  calorimetry  in,  ii. 

570 
Pharmacopoeia,  vi.  580 

Argentine,  vi.  581 

Austrian,  vi.  581 

Belgian,  vi.  581 

Bolivian,  vi.  582 

Brazilian,  vi.  582 

British,  vi.  582 

Central  American,  vi.  582 

Chilian,  vi.  582 

Chinese,  vi.  582 

Danish,  vi.  582 

Dutch,  vi.  585 

French,  vi.  588 

General  and    International,  vi. 
589 

€krman,  vi.  588 

Greek,  vi.  584 

Haytian,  vi.  584 

history  of.  vi.  581 

Hungarian,  vi.  584 

Indian,  vi.  582 

in  Ecuador,  vi.  588 

in  Hawaiian  Islands,  vi.  584 

in  Paraguay,  vi.  585 

in  Peru,  vi.  585 

in  Uruguay,  vi.  586 

in  Venezuela,  vi.  586 

Italian,  vi.  684 

Japanese,  vl.  684 

Liberian,  vi.  586 

Mexican,  vi.  585 

Norwegian,  vi.  585 

Polish,  vi.  585 

Portuguese,  vi.  586 

precursors  of  the,  vi.  580 

Prussian,  vi.  588 

Russian,  vi.  586 

Spanish,  vi.  685 

Swedish,  vi.  586 

Swiss,  vi.  586 

Turkish,  vi.  686 

United  States,  vi.  586 

Universal,  vi.  589 
Pharyngeal   artery,  ascending, 

anomalies  of,  i.  527 
Pharyngeal  mycosis,  vi.  599 
Pharyngeal  nerves,  vii.  576 
Pharyngeal  plexus,  vii.  576 
Pharyngeal  tonsil,  vii.  823 


Pharyngitis,  acute  phlegmonous, 
vi.  598 

chronic  atrophic,  vi.  596 
follicular,  vi.  596 

diet  in,  iii.  456 

gangrenous,  vi.  690 

gouty,  vi.  690 

herpetic,  vi.  591 

infective,  vi.  590,  592 

in  the  exanthemata,  vi.  592 

lateralis,  vi.  595 

membranous,  vi.  591 

phlegmonous,  vi.  590 

rheumatic,  vi.  595 

septic,  vi.  692 

simple  acute,  vi.  590 
chronic,  vi.  594 

suppurative,  vi.  692 

syphilitic,  vi.  696 

tuberculous,  vi.  597 

ulcerative,  vi.  592 
Pharyngocele,  vi.  846 
Pharyngomycosis,  vii.  822 
Pharynx,  actinomycosis  of,  vi.  597 

adenoma  of,  vi.  602 

anaesthesia  of.  vi.  604 

angioma  of.  vi.  604 

anomalies  of  muscles  of,  vi.  47 

carcinoma  of,  vi.  602 

cystoma  of,  vi.  602 

deformities  of,  vi.  600 

diaphragm  of,  vi.  600 

diphtheria  of,  iii.  484 

diseases  of,  vi.  590 

erysipelas  of,  vi.  692 

fibroma  of,  vi.  608 

foreign  bodies  in,  i.  169;  vi.  691 

glanders  of,  vi.  598 

hypenesthesia  of,  vi.  605 

hypersecretion  of,  vi.  605 

inflammation  of,  vi.  590;  and  see 
Pharyngitis 

lipoma  of,  vi.  604 

lymphatics  of,  v.  628 

malformations   and  deformities 
of,  vi.  600;  vii.  708 

measurements  of,  viii.  288 

medication  of,  v.  783 

membranous  diaphragm  of,  vi. 
600 

neuroses  of,  vi.  604 

papilloma  of,  vi.  602 

paresthesia  of,  vi.  606 

paralysis  of,  vi.  606 

pemphigus  of,  vi.  691 

rheumatism  of,  vi.  591 

sarcoma  of,  vi.  604 

spasm  of  constrictors  of,  vi.  606 

stenosis  of,  vi.  600 

supernumerary  muscles  of,  vi.  47 

syphilitic  lesions  of,  vii.  628 

tumors  of,  vi.  602 

urticaria  of,  vi.  591 

wounds  of,  vi.  591 
Phelps'  machine  for  correction  of 
clubfoot,  iv.  228 

operation  for  club-foot,  iv.  228 
for  harelip,  iv.  587 
Phenacetin,  vi.  606 

antipyretic  value  of,  vi.  608 

ethyl,  iv.  14 

methyl,  v.  781 
Phenacetiiric  acid  in  urine,  viii. 

47 
Phenalgin,  vi.  607 
Phenaaone,  i.  879 

relation  of,  to  phenacetin,  vi.  606 
Phenegol,  iii.  727 
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PhenocoU,  vi.  607 

antipyretic  value  of,  vi.  608 

hydrochloride,  vi.  607 

relation  to  phenacetin,  vi.  606 

salicylate,  vi.  607 
Phenol,  ii.  655 

effect  of,  on  body  temperature, 
ii.  571 

poisoning  by,  vi.  608 
Phenol-bismuth,  vi.  608 
Phenolphthalein',  vi.  608 
Phenols  in  urine,  viii.  48 
Phenol-sodium  sulforicinate,  vi. 

608 
Phenolsulfonate   of  copper,    iii. 

388 
Phenolsulphonates,  vii.  558 
Phenolsulphonic  acid,  vii.  558 
Phenopyrin,  i.  879 
Phenosal,  vi.  609 
Phenosalyl,  vi.  609 
Phenosuccin,  vl  609 
Phenylacetamide,  i.  68 
Phenyl-aoetic  acid,  vi.  609 

as  a  germicide,  ix.  831 
Phenylaoylic  acid,  iii.  93 
Phenylamine,  i.  357 
^lenyl  benzamide,  i.  744 
Phenylhydrazine,  vi.  609 
Phenylhydrazine  levulinic  acid, 

vi.  609 
Phenylhydrazine  test  for  glucose 

in  urine,  viii.  40 
Phenyl  proprionic  acid,  iv.  881 

as  a  germicide,  iv.  831 
Phenyl  salicylic  acid,  vi.  609 
Phenyl-urethane,  iv.  17 
Philadelphia,  Pa.,  vi.  609 

history  of  yellow  fever  in,  viii. 
588 
PhiUppines,  v.  688 
Phimosis,  vii.  178 

complicating  chancroid,  ii.  797 
gonorrhcea,  iv.  401 
Phlebectasia,  viii.  215 

of  the  retina,  vi.  955 
Phlebitis,  viii.  210 

complicating  otitis  media,  iii.  658 

in  the  upper  extremity,  i.  470 

syphilitic,  ii.  107;  vii.  624 
Phleboliths,  viii.  214 
Phlebosclerosis,  ii.  105;  viii.  215 
Phlebothrombosis,  viii.  210 

purulenta,  viii.  211 
Phlebotomy,  ii.  71 
Phlegmasia  alba  dolens,  viii.  218 
Phlegmon,  vi.  610 

cervical,  diffuse,  vi.  593 

gas.  iv.  303;  vi.  611 

gastric,  vi.  617 

of  the  axilla,  vi.  615 

of  the  Angers  and  hands,  vi.  615 

of  the  foot,  vi.  616 

of  the  larynx,  vi.  617 

of  the  neck,  vi.  593,  614 

of  the  a?8ophagus,  vi.  617 

of  the  scalp,  vi.  614 

of  the  testicle,  vi.  616 

of  the  thoracic  wall,  vi.  616 

of  the  upper  arm,  vi.  615 

periproctal,  vi.  616 

subhyoid,  vi.  593 

sublingual,  vi.  593 

submaxillary,  vi.  614;   and  see 
Ludwig'g  angina 
Phlegmonous    pharyngitis,     vi. 
590 

acute,  vi.  593 


Phlobaphene,  iv.  736 
Phlogosin,  ptomaTn,  vi.  791 
Phloridzin,  vi.  619 

glycosuria,  viii.  39 
Phlorop^lucin   test   for   formalde- 
hyde m  milk,  v.  841 
Phocomelus,  iv.  492 
Phoenix  dactylifera,  iii.  852 
Phonation,  v.  452 

function  of  the  nose  in,  vi.  106 
of  the  vocal  bands  in,  v.  451 

physiology  of,  v.  452 

respiratory  movements  in,  v.  452 
Phoraaendron  flavesoens,  v.  571 
Phosote,  vi.  620 
Phosphates,  creosote,  vi.  620 

in  the  urine,  viii.  55 

soluble  ferric,  v.  227 
Phosphatol,  vi.  620 
Phosphide,  zinc,  vi.  622;  viii.  889 
Phosphine,  poisoning  by,  vi.  628 
Phosphorated  oil,  vi.  621 
Phosphoric  acid,  vi.  620 

diluted,  vi.  620 

in  the  urine,  viii.  55 
Phosphoridrosis,  vi.  620 
Phosphorus,  vi.  620 

clinical  tests  for,  vi.  626 

effect  of,  on  fa»tus,  vi.  279 
on  workers  in,  vi.  826 

necrosis  from,  v.  254;  vi.  423,  625 

poisoning  by,  vi.  622 

properties,  vi.  620 

therapeutics,  vi.  621 
Phosphorus,    poisoning  by,   vi. 
622 

acute,  vi.  623 

anti<lotes,  vi.  624 

chronic,  vi.  624 

fatal  dose,  vi.  623 

post-mortem  appearances,  1.  668 ; 
vi.  624 

prophylaxis,  vi.  624 

symptoms,  vi.  623 

tests,  vi.  626 
Phosphorylquinine,  vi.  827 
Photographs,  copyright  of,  iii.  282 
Photography  for  recording  scolio- 
sis, V.  462 
Photomicrography,  vi.  626 
Photoptometers,  vi.  393 
Photoptometry,  vi.  892 
Phototherapy,    vi.    991 ;    and   see 

Actinothera}ry,  and  Roentgen  rays 
Photoxylin,  vi.  630 
Phrenic  nerve,  vi.  630;  vii.  752 

anatomy,  vi.  630 

pathology  of,  vi.  681 

relations,"  vi.  681 

surface  markings,  vi.  191 
Phrenic  plexus,  vii.  578 
Phrenograph,  vi.  950 
Phrynin,  ii.  703 
Phrynus,  v.  159 

lunatus.  v.  159 
Phthiriasis  of  the  eyelids,  iv.  119 
Phthirius  inguinalis,  v.  157 
Phthisis,   v.   601 ;  and   see  Lungs, 
tnbercuUtsiH  of 

climate  suitable  for,  iv.  565 

dyspnoea  in,  iii.  580 

fibroid,  vi.  675 

health  resorts  for,  iv.  565 

miners',  v.  594 

occupation  as  an  etiological  fac- 
tor in,  vi.  817,  319 

pulmonary,  v.  601 
acute,  V.  601 


Phthisis,  pulmonary  chronic,  v.  001 
ciimato- therapy  of  Coloruk) 

Springs,  iii.  222 
cold  in,  iii.  105 
subacute,  v.  601 
stonecutters',  v.  594 
treatment  of,  at  FalkensteiD,  ir. 
132 
Phycomycetes,  iv.  277,  278 

orders  of,  iv.  278 
Phydippus  tripunctatns,  v.  169 
Phylaxins,  iii.  844 
Phymatorhusin  in  urine,  viii.  51 
Physaloptera  caucasica,  vi.  822 
Physeter  macrocephalus,  viL  277 
Physical  examination^   vi.   181. 

845 
Physical    measmrements,  see 
Natal  hygiene,  and  Recruits,  emmi- 
nationof 
Physicians'  fees,  collecting  of,  ir. 
140 
relation  of,  to  the  law,  viii.  510 
relative  number  of,  as  compared 
with  existing  populations.  viiL 
514 
responsibility  of,  v.  682 
Physiological  selection  in  evolu- 
tion, iv.  83 
Physiological  status,   modifying 

dosage,  iii.  551 
Physiology,  see  Biology 
Physostigma,  ii.  548 
venenosum,  ii.  548 
Physostigmine,  ii.  549 
as  a  myotic,  vi.  71 
salicvlate,  ii.  549 
sulphate,  ii.  549 
Physosterin,  ii.  548 
Phytobdella  Meyeri,  iv.  702 
Phytolacca,  vi.  727 
decandra,  vi.  727 
poisonous,  vi.  700 
Phytolaccic  acid,  vi.  728 
Phytolaccin,  vi.  728 
Phytolaccine,  vi.  728 
Phjrtoparasites,  vi.  500 ' 
Pia,  cerebral,  ii.  218 
spinal,  vii.  299 
veins  of,  ii.  255 
Pialyn,  see  Sfeapsin 
Picea  succinifera,  i.  208 
Pichi,  vi.  681 
Pico,  ii.  828 
Picque,  ii.  828 
Picxadonidin,  i.  127 
PicrsBna  excelsa,  vi.  826 

Vellozii.  ii.  706 
Picramnine,  ii.  706 
Picrasma  excelsa,  vi.  826 
Picrasmin,  alpha,  vi.  826 

beta,  vi.  826 
Picrates,  as  explosives,  vii.  910 
Picric  acid,  vi.  632 

germicidal  action  of,  iv.  335 
Picrol,  vi.  633 
Picropodophyllin,  vi.  689 
Picrotoxin,  iii.  162;  vi.  638 

effect  of,  on  body  temperature, 

ii.  571 
poisoning  by,  iii.  162 
Piedmont     white     Sulphur 

Springs,  vi.  633 
Piedra,  vi.  688 
Pieris  mariana,  poisonous  plant, 

vi.  707 
Pigeon-chest,  ii.  810 
Pigeon-heart,  ii.  810 
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Pig«on-toe,  iv.  214 
Pigmentary  degeneration,  iii.  895 
of  the  neurones,  vi.  262 

depoBits.  iii.  897 

infiltration,  iii.  897 
Pigmentation  caused  by  drugs,  iii. 
422 

of  tlie  bronchial  glands,  v.  588 

of  the  chorion,  iii.  67 

of  the  lymph  nodes,  v.  660 

of  the  placenta,  vi.  651 
Pigmentea  epithelium,  iii.  856 
I,  iii.  228;  vi.  684 

absence  of,  vi.  685 

autochthonous,  vi.  684 

containing  arsenic,  poisonhig  by, 
viii.  847 

deposit  of,  iii.  897 

extrinsic,  vi.  686 

hfematogenous,  vi.  685 

hepatogenous,  vi.  684 

infiltration  of,  iii.  397 

in  tattooing,  vi.  635  * 

in  the  choroid,  iii.  68 

in  the  urine,  viii.  50 

intrinsic,  vi.  684 

malarial,  vi.  685 

pathological,  vi.  684 
varieties  of,  vi.  684 

produced  by  bacteria,  i.  688 

respiratory,  iii.  223 
»,  ii.  828 
Pieue,  ii.  828 
Pilea,  see  Hemorrhoidi 
PilU,  V.  737 

asafoetida,  i.  562 

Blancard's,  v.  225 

Blaud's,  V.  228 

blue,  V.  750 

chalybeate,  v.  228 

compound  antimony,  i.  875 
cathartic,  iii.  201 
rhubarb,  i.  194 

Lady  Webster's,  v.  470 

of  aloes,  i.  194 

and  asafictida,  i.  194,  562 
and  iron,  i.  194 
and  mastich.  i.  194;  v.  700 
and  myrrh,  i.  194;  vi.  85 

of  carbonate  of  iron,  v.  223 

of  iodide  of  iron.  v.  225 

cf  opium,  vi.  886 

of  phosphorus,  vi.  621 

Phimmer's,  i.  375 

rhubarb,  iv.  974 

Val let's  ferruginous,  v.  228 
PiloboluB,  iv.  278 
Pilocarpidine,  v.  240 
Pilocarpine,  v.  239,  240 

as  a  diaphoretic,  iii.  433 

as  a  myotic,  vi.  71 

as  an  expectorant,  iv.  50 

hypodermatic  use  of,  iv.  820 
Pilocarpus,  v.  289;  and  sec  Jabo- 
randi 

jaborandi.  v.  289 

microphyllus,  v.  289 

pennatifolius,  v.  239 

selloanus,  v.  289 

spicatus,  V.  289 

trochylophus,  v.  289 
Pilomotor  nervea,  vii.  587 
Pimenta,  i.  192 

officinalis,  i.  192 
Pimpinella  anisum,  i.  857 

magna,  ii.  517 

saxifraga,  ii.  517 
Pimples,  i.  75 
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PhemocoU. 

Placenta* 

Pin  operation  for  deviated  nasal 

Pityriasis,    caused   by   potassium 

septum,  vi.  126 

bichromate,  iiL  422 

PinacesD,  poisonous  plants  of,  vi. 

pilaris,  V.  807 ;  and  see  Keratosis 

695 

pilaris 

*'  Pince  de  homard,"  iv.  492 

rosea,  viii.  516 

Pine    family,    see    Pinaeea,    and 

rubra,  viii.  516 

ContfertB 
Pine  Lawn  Spring,  vi.  636 

diagnosed  from  eczema,  iii. 

715 

Pineal  body,  ii.  166 

pilaris.    V.     507;     and   see 

Pinehurst,  vi.  686 

Lichen  ruber  aeumintUus, 

Pinguecula,  iii.  247 
Pinkroot,  vi.  686 

V.  507 

pilaris,  diagnosed  from  ec- 

Pinna, i.  615 

zema,  iii.  714 

Pinta,  vi.  687 

tabescentium,  vii.  88 

Pinus,  vii.  688,  918 

versicolor,    vii.    788;    and    see 

abies,  vi.  689 

Tinea  versicolor 

canadensis,  vi.  689 

Piz  burgundica,  vi.  689 

palustris,  vii.  688,  918 

canadensis,  vi.  689 

picea,  vi.  689 

liquids,  vi.  688 

Pinworm,  i.  868 

as  an  expectorant,  iv.  51 

Piorkowski's  urine  gelatin,  viii. 

navalis,  vi.  689 

877 

Pixel,  vi.  642 

Piozanthose,  vi.  790 

Placenta,  vi.  642 

Piper,  vi.  552 

abnormalities  of  site  of,  vi.  660 

album,  vi.  552 

adhesions  of,  vi.  661 

angustifolium,  v.  718 
betle,  vi.  662 

anatomv  of,  vi.  642 

anomalies  of  development,  vi. 

cubeba,  iii.  887 

649 

longum,  vi.  552 
metliysticum,  v.  801 

in  form.  vi.  648 

apoplexy  of,  vi.  660 

nigrum,  vi.  552 
offlcinarum,  vi.  562 

atrophy  of,  iii.  56;  vi.  661 
battledore,  vi.  644,  660 

Piperasin,  vi.  688 

biloba,  vi.  ^9 

quinate,  vii.  214 

bipartite,  vi.  648,  649 

Piperin,  vi.  552 

blood  of,  ii.  87 

Piperonal,  vi.  688 

Pipette,  blood.  Novy's.  viii.  874. 

calcification  of,  vi.  661 

changes  in,  after   abortion,  vi. 

of  lAtapie,  viii.  874 

661 

Pasteur's,  viii.  886 

after  death  of  the  fcetus,  vi. 

Pipirine,  v.  801 

651 

Pipsissewa,  vi.  688 
Piptooephalis,  iv.  278 

circulatory  disturbances  in,  vi. 

650 

Pirate  bugs,  v.  161 

circumvallata,  vi.  650 

Pirogoff  s  amputation,  i.  259 

cloudy  swelling  of,  iii.  66 

Piscidia,  iii.  650 

Crede*s   method   of  expressing 

erythrina,  iii.  550 
Piscidin,  iii.  550 

the,  V.  889 

cysts  of,  vi.  662 

Pisiuncinatus  muscle,  vi.  55 

delivery  of,  v.  889 

Pistache  nuts,  v.  700 

detachment  of,  vi.  651 

Pistacia  lentiscus,  v.  699 

development  of,  vi.  646 

nuts,  V.  700 

dimidiata.  vi.  648,  649 

vera,  v.  700* 

duplex,  vi.  648,  649 

Pistols,  iv.  428;  and  see  Chimhot 

fatty  degeneration  of,  vi.  661 

maunds 

fenestrata,  vi.  649 

Pitch,  vii.  689 

gonorrhoea!  inflammation  of,  vi. 

black,  vii.  918;  and  see  Turpen- 

651 

tine 

hemorrhage  of,  iii.  58;  vi.  650 

Burgundy,  vi.  689 

hyaline  degeneration  of,  vi.  661 

Canada,  vi.  689 

hydropic  degeneration  of,  iii.  57 

hemlock,  vi.  639 

hypersemia  of,  iii.  53 

naval,  vii.  639 

hypertrophy  of,  vi.  661 

Pituitary  gland,  ii.  166:  vi.  689 

in  extra-uterine  pregnancy,  iv. 

anatomy,  vi.  689 

58 

effect  of  removal  of,  vi.  418 

infarction  of,  iii.  54 

on  metabolism,  v.  775 

inflammation  of,  iii.  58;  and  see 

embryology,  vi.  645o 

Placentitis 

function  of,  vi.  413 

in  twins,  vi.  649 

histology,  vi.  689 

marginata,  vi.  650 

pathology,  vi.  640 

membranacea,  vi.  648,  660 

physiology,  vi.  641 

multiloba,  vi.  649 

secretion  of,  vii.  108 

necrosis  of,  vi.  661 

therapeutics  of,  vi.  418 

oedema  of,  iii.  68;  vi.  660 

Pituri,  iii.  562 

pathologv  of,  vi.  649 
panduraformis,  vi.  649 

Pitunne,  iii.  562 

Pityozylon  succiniferum,  i.  208 

pigmentation  of,  vi.  661 
polyps  of,  vi.  651 

Pityriasis,  vi.  642 

alba  of  external  auditory  canal, 

pnevia,  vi.  650,  662 

iii.  616 

progressive  changes  in,  iii.  57 
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Placenta  reflexa,  vi.  650 

reniformis,  vi.  649 

retrograde  changes  Id,  vi.  650 

septuplex,  vi.  648 

site  of,  in  Csesarean  section,  ii. 
543 

spuria,  vi.  64d,  649 

succenturiata,  vi.  648,  649 

syphilis  of,  vi.  651 

thrombosis  of.  iii.  58 

triloba,  vi.  649 

triplex,  vi.  648 

tuberculosis  of,  iii.  60;  vi.  651 

tumors  of,  vi.  652 

weight  of,  iv.  417 
Placenta  prsdvia,  vi.  650,  652 

clinical,  vi.  652 

etiology,  vi.  652 

treatment,  vi.  652 

varieties,  vi.  652 
Placentitis,  iii.  58 

gonorrhceal,  vi.  651 
Placentoma,  iii.  60 
Pladdo'e  keratoscopic  disc,   vi. 

894 
Plagiomonas  urinaria,  viii.  585 
Plague,  among  troops,  ii.  575 

bacillus,  i.  719 

bubonic,  ii.  504;  and  see  Bubonic 
plague 

oriental,  ii.  504 

serum  diagnosis  in,  vii.  188 

therapy  in,  vii.  188 
Plantago  lanceolata,  vi.  658 

major,  vi.  658 

media,  vi.  658 

psyllium,  vi.  658 
Plantain,  vi.  658 

Plantar  arch,  varying  height  of,  in 
different  races,  iv.  191 

artery,  external,  anomalies  of,  i. 
585 
internal,  anomalies  of,  i.  585 

fascia,  iv.  192 

division  of,  in  talipes,  iv.  227 

neuralgia,  iv.  210 

reflex,  vi.  875 
Plantaris  muscle,  v.  480 

anomalies  of,  vi.  58 

rupture  of,  v.  481 
Plants,  active  constituents  of,  i.  101 

poisonous,  iii.  425;  vi.  698;  and 
see  Poimnous  plants 
Plaques,  blood,  ii.  88 
Plaques  pterygoidiennes,  viii.  488 
Plasma,  ii.  84 

cells,  iii.  252;  vi.  654 
Plasmodium    im  macula tum,    viii. 
540.  542 

malariae,  vi.  655;  viii.  541 

preecox,  viii.  542 
Plasmolysis,  i.  681 ;  vi.  661 
Plasmorrhexis,  vi.  661 
Plasmoschisis,  vi.  202,  662 
Plasmosomes,  ii.  762 
Plaster,  a  form  of  medicine,  v.  738 

adhesive,  iii.  556 

ammoniac,  i.  218 

belladonna,  i.  748 

Burgundy  pitch,  vi.  689 

cantliarides,  ii.  652 

capsicum,  ii.  654 

diachylon,  v.  472 

German  adhesive,  iii.  362 

hemlock  pitch,  vi.  639 

iron,  V.  225 

isinglass,  v.  284 

lead,  v.  472 


Plaster,  mercurial,  v.  751 
moleskin,  iii.  556 
of  Paris,  ii.  552 ;  iii.  558 

jacket   for   Pott's  disease, 
vii.  704 
resin,  vii.  914 
soap,  vii.  255 
Spanish  fly,  ii.  15 
strengthening,  vii.  225 
Plastic  Surgery,     see    Beparatite 
surgery 
of  bone,  ii.  128 
Plate  cultures,  viii.  887 
Platelets,  blood,   function  of,  in 
coagulation  of  blood,  ii.  88 
in  inflammation,  v.  5 
Platner's  crystals,  viii.  50 
Platyhelminthes,  ii.  779 
Platysma  myoides  muscle,  anom- 
alies of,  vi.  48 
Plenum  method  of  ventilating 

ships,  vi.  157 
Pleomorphism,  i.  682 
Plethora,  iii.  121 
Plethysmograph,  iii.  102 
Pleura,  vii.  749 

injuries  of,  vii.  758 
lymphatics  of,  v.  585 
surgical  diseases  of,  vii.  754 
Pleurisy,  vi.  662 

acute,  cold  in,  iii.  195 
bacteriology,  vi.  662 
cancerous,  vi.  667 
chronic,  with  adhesions,  vi.  666 
climate  suitable  for,  iv.  565 
dry,  vi.  662 
etiology,  vi.  662 
health  resorts  for,  iv.  565 
•  hemorrhagic,  vi.  667 
serofibrinous,  see  Pleurisy  with 

effusion 
subacute,  see  Pleurisy  ufith  effu- 
sion 
suppurative,  see  Empyema 
traumatic,  vi.  667 
tuberculous,  vi.  666;  vii.  901 
varieties,  vi.  662 
with  effusion,  vi.  668 

diet  in,  iii.  461 
with    excessive    production   of 

fibrin,  vi.  665 
with  production   of   fibrin,  vi. 

662 
with  production  of  fibrin  and  se- 
rum, vi.  663 
with  production  of  fibrin,  serum, 
and  pus,  see  Empyema 
Pleurisjr  root,  vi.  668 
Pleuritic  adhesion  sounds,  vi.  888 

friction,  vi.  838 
Pleuritic  efiVisions,  aspiration  in, 

i.  580 
Pleuropericardial  murmur,  ii.  821 
Pleuroperitoneal  cavity,  early  for- 
mation of,  iii.  167 
Pleuropneumonia  in  animals,  a 
cause  of  unwholesome  milk, 
v.  aS6 
detection  of.  v.  726 
Pleurotus,  iv.  284 
sapid  us,  iv.  284 
Plexus,  aortic,  vii.  578 
Auerbach's,  v.  187 
brachial,  vii.  209 
cardiac,  vii.  577 
carotid,  vii.  575 
cavernous,  vii.  576 
central,  vii.  573 


Plexus,  cceliac,  vii.  578 

cranial,  vii.  675 

diaphragmatic,  vii.  578 

epigastnc,  vii.  578 

hemorrhoidal,  vii.  579 

hypogastric,  vii.  578 
inferior,  vii.  578 

inferior  mesenteric,  vii.  678 

lymphatic,  see  Lymphatic  pkxws 

Meissner's,  v.  187 

of  the  brain,  ii.  140 

ovarian,  vii.  579 

pelvic,  vii.  578 

peripheral,  vii.  574 

pharyngeal,  vii.  676 

phrenic,  vii.  578 

prevertebral,  large,  vii.  678 
smaller,  vii.  574 

prostatic,  vii.  579 

renal,  vii.  578 

solar,  vii.  578 

spermatic,  vii.  578 
'superior  mesenteric,  vii.  578 

suprarenal,  vii.  578 

uterine,  vii.  579 

vesical,  vii.  579 
Plombidres,  vi.  669 
Plugrging  of  posterior  nares,  vi» 

128 
Plumbing,  house,  iv.  768 

defects  in,  iv.  769 

general  consideration,  iv.  766 

sanitary  inspection  of.  iv.  7(W 

tests  of,  iv.  766 
Plumbism,  see  Lead-poisoning 

from  lead  bullets,  iv.  444 
Plunee  bath,  iii.  194 
Plunkett's  caustic,  i.  624 
Plural  births,  viii.  248 
Pluteus  cervinus,  iv.  284 
Plymouth  Bock  Mineral  Well, 

vi.  669 
Pneumatic  cabinet,  vi.  669 

chamber,  i.  131;  vii.  236 
Pneumatic  differentiation,  i.  182 
Pneumatosis,  viii.  430 
Pneumatotherapeutics,  i.  181 
Pneumobacillus,  i.  704 
Pneumococcus,  bacteriology  of,  i^ 
707 

lanceolatus,  vi.  679 
Pneumograph,  vi.  951 

Marey's,  vi.  951 
Pneumogastric  nerve,  vii.  751 

respiratory  function  of,  vi.  958 
Pneumonia,  acute,  cold  in,  iii.  195 
croupous,  among  troops,  ii. 
588 

bacteriological  diagnosis  of,  viiL 
400 

bacteriology  of.  i.  704,  707 

bronchial,  vi.  671 

catan'hal,  vi.  671 

chronic,  vi.  675 

interstitial,  vi.  675 

complicating  influenza,  v.  16 
diphtheria,  iii.  486 

croupous,  vi.  676,  682 

diet  m,  iii.  461 

dyspnoea  in.  iii.  580 

fibrinous,  vi.  676 

followed  by  parotitis,  vi.  512 

hydrotherapy  in.  iv.  791 

in  the  new-born,  vi.  278,  280 

interstitial,  vi.  675 

lobar,  vi.  676 

complicating  measles,  v.  719 
following  anoesthesia,  iH.  24 
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Placenta. 
PolUxer's* 


PneumoxLia,    lobar,    infantile,   vi. 

occupation  as  an  etiological 
factor  in,  vi.  319 

lobular,  vi.  671 

infantile,  vi.  684 

of  infants,  vi.  68*2 

pharyngitis  in,  vi.  593 

scoopers',  v.  594 

sputum  in,  vii.  433 

tuberculous,  vii.  900 
Pneumonitis,    vi.    676;    and    see 

PueHuionin,  l<jhiir 
PneumokoniosiSy  v.  594 

occupation  as  an  etiological  fac- 
tor in.  vi.  319 

sputum  in,  vii.  438 
Pneumopericardium,  vi.  668 
Pneumothorax,  v.  597 ;  vi.  667 

(ioubie.  v.  598 

dyspnoea  in,  iii.  580 
Poaya,  v.  210 

Podagra,  iv.  405;  and  see  Ooui 
Podophyllic  acid,  vi.  689 
Podophyllin,  vi.  689 

as  a  ciiolagogue,  iii.  81 

as  a  laxative,  v.  470 
Podophylloquercetin,  vi.  689 
Podophyllotoxin,  vi.  689,  690 

us  a  laxative,  v.  470 
Podophyllum,  vi.  688 

as  a  purgative,  vi.  813 

peltatum,  vi.  868 
Pogostemon  Heyneanus,  vi.  517 

patchouli,  vi.  517 

snavis,  vi.  517 
Points,  far,  iv.  94 

near,  iv.  94 

nodal,  iv.  88 

principal,  iv.  87 
Poison,  arrow,  vii.  541 

ash,  iii.  425 

elder,  iii.  425 

hemlock,  iii.  238 

ivy,  iii.  424;  v.  239;  vi.  695 

milk,  v.  828 

nut,  vi.  807 

oak,  iii.  424;  v.  239;  vi.  695 

sumach,  iii.  425 
Poisoning,  and  see  Ptoma'ina 

by  alum,  i.  206 

by  aconite,  i.  84 

by  ammonia,  i.  216 

by  arsenic,  viii.  345,  851 

by  atropine,  i.  610 

by  belladonna,  i.  610 

by  bismuth,  i.  761 

by  bromine,  ii.  487 

by  cadmium,  ii.  541 

by  camphor,  viii.  410 

by  cantharides,  viii.  411 

by  cantharidin,  viiiv411 

by  carbolic  acid.  ii.  658 

by  carbon  dioxide,  ii.  660 

by  carbon  monoxide,  ii.  663 

by  cheese,  iv.  189 

by  cherry-laurel  water,  iv.  785 

by  chloral  hydrate,  ii.  887 

by  chlorates,  iii.  1 

by  chromium,  iii.  70 

by  cicuta,  vi.  702 

by  coal  gas,  ii.  663 

by  cocaine,  i.  2h9  ;  iii.  160 

by  cocculus  indicus,  iii.  162 

by  colchicum,  iii.  192 

by  conium,  viii.  477 

by  copper,  iii.  279 

by  creosote,  iii.  328 
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Poisoning  by  cyanide,  iv.  781 
by  daturin,  i.  610 
by  digitalis,  iii.  478 
by  fish,  iv.  188 
by  food,  iv.  183 
by  formaldehyde,  iv.  245 
by  gelsemium,  iv.  315 
by  hellel>ore,  iv.  626 
by  hemlock,  viii.  477 
by  honey,  iv.  738 
by  hydrochloric  acid,  i.  71 
by  hydroc3''anic  acid.  iv.  781 
by  ice  creams,  iv.  189 
by  illuminating  gas,  ii.  665 
by  iodine,  v.  205 
by  iodoform,  v.  208 
by  iron,  v.  231 ;  viii.  478 
by  iervine,  iv.  625 
by  lead,  v.  478 
by  lysol,  v.  670 
by  manganese,  v.  687 
by  meat,  iv.  185 
by  mercur-ammonium  chloride, 

v.  758 
by  mercury,  v.  756 
by  methyl  alcohol,  v.  781 
by  milk,  iv.  188 ;  v.  835 
by  mineral  acids,  i.  69 
by  molluscs,  iv.  189 
by  mussels,  iv.  189 
by  nicotine,  vii.  788 
by  nitric  acid,  i.  70 
by  nutmeg,  vi.  307 
by  nux  vomica,  vii.  543 
by  opium,  vi.  887 
by  oxalic  acid.  vi.  452 
by  phenol,  ii.  659;  vi.  608 
by  phosphine,  vi.  623 
by  phosphorus,  vi.  622 
by  picrotoxin,  iii.  162 
by  potassium  bichromate,  iii.  70 

chlorate,  iii.  1 
by  quinine,  vi.  827 
by  santonin,  vii.  80 
by  silver ;  see  Argyria 
by  snails,  viii.  567 
by  snake- bite;   see  Snakes,  poi- 

90nOU8 

by  strychnine,  vii.  548 

by  sulphonal,  vii.  560 

by  synthetic  products,  vii.  602 

by  thallium,  vii.  731 

by  tin,  vii.  786 

by  tobacco,  vii.  788.  789 

by  vegetables,  iv.  189 

by  veratroidine,  iv,  625 

by  water  gas.  viii.  292 

by  zinc.  viii.  889 

chemical     examination  of    the 

body  in  cases  of,  vi.  692,  721 
counsels  and  cautions  relative  to, 
.     vi.  692 

diagnosis  of,  vi.  720 
in  reference  to  the  distinction  of 

degrees  in  murder,  vi.  691 
legal  aspects  of  the  subject,  vi: 

690 
physician's  legal  duty  in  cases 

of,  vi.  691,  692 
post-mortem  examinations  for,  i. 

660;  vi.  720 
statistics  of,  vi.  718 
suicidal,  vi.  679 
treatment  of,  vi.  720 
use  of  emetics  in,  iii.  812 
Poisonous  liarks,  vi.  702 
fruits,  vi.  699 
fungi,  iv.  275 


Poisonous  herbage,  vi.  705 
insects,  v.  158 
plants,  iii.  425;  vi.  693 
reptiles,  vi.  708 
roots,  vi.  702 
seeds,  vi.  699 
Poisons,  V.  718;  and  see  also  Pov- 
soning 
absorption  of,  vi.  719 

and  distribution  of,  in  both 
acute  and  chronic  cases, 
vi.  722 
actions  of,  vi.  719 
advertisement  and  sale  of,  vi.  690 
atrophic,  i.  610 
bacterial,  vii.  781 
chemical  examination  for,  vi.  721 
circumstances  modif\'iug  the  ab- 
sorption of,  vi.  722 
classification  of.  vi.  719 

for  legal  uses.  vi.  691 
cutaneous,  vi.  695 
definition,  vi.  690.  718 
disposition  of,  after  absorption, 

vi.  728 
effect  of,  on  the  foetus,  vi.  279 
on  the  nails,  vi.  97 
on  the  neurones,  vi.  268 
elimination  of,  vi.  720 
food,  iv.  183 
idiosyncrasy,  iv.  842 
industrial,  vi.  825 
in  the  etiology  of  insanity,  v.  34 
irritant,  vi.  719 
legal  definition  of,  vi.  690 
neurotic,  vi.  719 
of  the  gastro-intestinal  tract,  i. 

643 
of  the  urine,  i.  645 
post-mortem  imbibition  of,   vi. 

727 
tolerance  for,  iv.  842 
vegetable,  haemolysis  bj',  viii.  474 
Poke  root  and  berry,  vi.*727 

poisonous,  vi.  700,  702 
Poland,  Pliarmacopa>ia  in.  vi.  585 
Poland  Springs,  vi.  728 
Polarimeter,  vi.  729 

clinical  abplications  of,  vi.  730 
Landolt-Lippich's,  vi.  729 
von  Pleischl's,  vi.  780 
Polarimetry,  vi.  728 

clinical  applications  of,  vi.  780 
Polariscope,  determination  of  lac- 
tose by,  V.  828 
of  glucose  in  the  urine  by, 
viii.  40 
Polarized  light,  vi.  728 
Polarizer,  vi.  729 
Polenta,  toxic  effect  of;  see  Pellagra 
Poliomyelitis,  anterior,  acute  and 
subacute,  v\\.  361 
causing  paraplegia,  vi.  498 
diagnosis,  vii.  868 
differential  diagnosis,  vii.  869 
etiology,  vii.  864 
hand  in.  iv.  531 
pathology,  vii.  862 
symptomatology,  vii.  864 
treatment,  vii.  370 
Poliomyelitis ,     anterior,     in 

adults,  vii.  871 
Poliomyelitis,  anterior,  subacute 

and  chronic,  vii.  871 
Polistes,  V.  168 

pallipes,  V.  168 
PoUtzer's  apparatus   for  inflating 
middle  ear,  iii.  665 
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Politzer's  metallic  born.  iii.  682 

modification  of  Toynbae's  artifi- 
cial tympanic  membrane,  iii. 
631 
Polonium,  viii.  549 
Polyarthritis    chronica  villosa, 

i.  549 
Polyaxone,  vi.  285 
Polycheiria,  iv.  498 
Polychroit,  vii.  8 
Polychromasia,  vi.  730 
Polychromatophilia,  vi.  730 
Polyclonia,  vi.  492 
Polycoria,  v.  217 
Polycythsdmia,  vi.  730 
Bolydactylism,  iv.  498 
Polyformin,  insoluble,  iv.  246;  vi. 
780 

soluble,  iv.  246;  vi.  780 
Polygrala  latifolia,  vii.  118 

senega,  vii.  113 
Poly^lic  acid,  vii.  114 
Polygonum  bistorta,  i.  762 
Polygraph,  the  clinical,  vii.  285 
Polymastia,  ii.  471 ;  vii.  717 
Polymnia  uvedalia,  i.  788 
Polymorphism,  i.  682 
Polymorphonuclear    leucocytes, 

phagocytic  action  of,  vi.  578 
Polymyositis,  primary  acute,  vi. 

81 
Polyneuritis,  vi.  256 ;  and  see  Mul- 
tiple neuritis 
Polyorchism,  vii.  179 
Polypapilloma  tropicum,  viii.  819 
Polyphagia,  vii.  4& 
Polyphalangism,  iv.  494 
Pol^i,  aural,  iii.  621 

in  the  auditory  meatus  In  chronic 
purulent  otitis,  iii.  689 

mucous,  of  the  intestine,  v.  187 

of  the  antrum  of  Uighmore,  v. 
249 

of  the  conjunctiva,  iv.  108 

of  the  lachrymal  drainage  ap- 
paratus, iv.  116 

of  the  nose,  vi.  129 

of  the  uterus,  viii.  86 

placental,  vi.  651;  and  see  Syn- 
cytioma 

tubal,  a  cause  of  extra-uterine 
pregnancy,  iv.  54 
Polypodium,  iv.  148 
PolyporacesB,  iv.  285 
Polyporus  fomentarius,  vii.  481 

frondosus,  iv.  285 

igniarius,  vii.  481 

officinalis,  L  188;  iv.  285 

sulfureus.  iv.  285 
Polysaccharides  in  the  urine,  viii. 

87 
Polysarcia,  i.  128 
Polysolvol,  vi.  781 
Polytrichia,  iv.  807 
Polyuria,  vi.  781 ;  viii.  28 
Pomegranate,  vi.  782 

as  an  anthelmintic,  i.  362 

bark,  vi.  782 

rind,  vi.  782 
Pomelo,  iii.  127 
Pompholvx,  vi.  783 
Pomum  Adami,  vi.  189 
Ponce  de  Leon  Springs,  vi.  734 
Poncho  for  soldiers,  v.  796 
Pond-lilies,  vi.  309 
Pons  and  medulla,  ii.   158;    and 
see  various  articles  under  Brain  in 
vol.  ii. 


Ponds  and  medulla,  diseases  of  the, 
viii.  520 

lesions  in,  a  cause  of  hemiplegia, 
iv.  682 
diagnosis  of,  ii.  287 

nerve  centres  in,  ii.  291 

tumors  of,  ii.  442 
Popliteal  artery,  anomalies  of,  i. 
585 

compression  of,  i.  587 
Popliteal  lymphatic  glands,  v. 

634 
Popliteal  veins,  anomalies  of,  viii. 

207 
Popliteus  minor  muscle,  vi.  58 
Popliteus  muscle,  v.  482 

accessory,  vi.  58 

anomalies  of,  vL  58 
Poppy,  vi.  888,  784 

black,  vi.  784 

Mexican,  i.  446 

red,  vi.  785 

white,  vi.  883 
Populus,  vii.  15 

balsaminifera,  vii.  15 

candicans,  vii.  15 
Porencephalus,  vii.  698 
Porooephalus,  i.  429 

moniliformis,  i.  429 
Porokeratosis,  vi.  735 
PorriffO,  vii.  86 
Porro's  operation,  ii.  544 
Portal  system,  anomalies  of  veins 

of,  viii.  207 
Porter,  1.  169 
Porter  Springs,  vi.  786 
Porteranthus  stipulatus,  v.  212 

trifoliatus,  V.  212 
Portiplexus,  ii.  140 
Portland,  Maine,  vi.  787 
Portlsmd,  Oregon,  vi.  787 
Porto  Rico,  vi.  740 
Portsmouth,  N.  H.,  and  adjacent 

resorts,  vi.  738 
Portugal,  Pharmacopceia  in,  vi.  585 
Position,  idea  of,  iii.  858 

in  artificial  respiration,  i.  559 

of  foetus,  diagnosis  of,  v.  881, 886 

of  worker,  effect  on  health,  vi. 
823 
Post-auricular  point,  vii.  229 
Postbrachium,  ii.  163 
Postcalcarine  fissure,  ii.  198 
Postcentral  fissure,  ii.  198 

gyre,  ii.  193 
Postcerebral  artexj,  ii.  258 

branches  of,  ii.  254 
Postcerebral  veins,  ii.  259 
Postchoroid  arteries,  ii.  254 
Postcistema,  ii.  217 
Postcommissure,  ii.  168 
Postcommunicant  artery,  ii.  253 
Postcomual  vein,  ii.  257 
Postcribrum,  ii.  148,  164 
Postdural  artery,  ii.  250 
Posterior  commissure,  ii.  168 
Posterior  perforated  space,  ii.  164 
Postfontanel,  ii.  212 
Postforceps,  ii.  182 
Postfrontal  lobe,  ii.  187 
Postgeniculum,  ii.  164 
Posthalamic  arteries,  ii.  254 
Posthectomy,  iii.  124 
Posthitis,  i.  722 
Posthjrpophysis,  ii.  165 
Postinsula,  li.  198 
Post-mortem  examination,  i.  649 : 
and  see  Autopsies 


Post-mortem  examination,  bkxx! 

clot.  iv.  614 
Postoblongata,  ii.  154 
Postoperculum,  ii.  198 
Postparoccipital  fissure,  ii.  193 
Post-partum  hemorrhage,  v.  786 
Postspinal  fissure,  ii.  209 
*'  Postural "  treatment  of  consti- 
pation, iii.  268 
Posture,  as  cause  of  scoliosis,  v.  460 
effect  of,  upon  the  blood  press- 
ure in  veins,  iii.  702 
in  insanity,  v.  68 
of  patient,  importance  of,  in  ad- 
ministration of  chloroform  as 
an  ansesthetic,  iii.  11 
painful,  in  insanity,  v.  68 
Potain's  aspirator,  i.  579 

mixer,  ii.  41 
Potash,  caustic,  ii.  757 ;  vi.  748 
Potassa,  vi.  743 

caustic  action  of.  ii.  757 
cum  calce,  ii.  757 
sulphurata,  vii.  557 
Potassio-aluminum  sulphate,  i. 

207 
Potassio-ferric  tlutrate,  v.  226 
Potassium,  vi.  742 
acetate,  vi.  744 
and  sodium  tartrate,  vi.  744 
arsenite,  1.  624 
bicarbonate,  vi.  748 
bichromate,  Iii.  70 

as  cause  of  pityriasis,  iii.  428 
eruptions  following  use  of, 
iii.  424 
binoxalate  of,  vi.  452 
bitartrate,  vi.  744 

as  a  purgative,  vi.  811 
bromide,  ii.  485 

toxicology  of,  vi.  746 
cantharidate  of,  ii.  651 
carbonate,  vi.  748 

as  an  antidote,  i.  872 
poisoning  by,  v.  844 
chlorate,  vi.  745 

influence  of,  upon  red  blood 

cells,  iii.  2 
fatal  dose  of,  iii.  2 
chloride,  toxicology  of,  vi.  746 
citrate,  vi.  748 

effervescent,  vi.  744 
compounds  used  in  medicine,  vL 

742 
cyanide,  iii.  840 

disposition  of,  in  body,  after 

absorption,  vi.  728 
poisoning  from,  iii.  840;  iv. 

784 
prolongation  of  life  by,  ir. 
781 
ferrocyanide  as  an  antidote,  I 
878 
as  a  test  for  albumin  in  the 
urine,  viii.  81 
fluoride,  iv.  786 

general  medicinal  properties  of 
compounds  of,  vi.  742 

guaiacolsulphonate,  iv.  425 
ydrate,  vi.  748 

poisoning  by,  v.  844 
hydroxide,  vi.  748 

poisoning  by,  v.  844 
hypophospbite,  iv.  824 
in  urine,  viii.  55 
iodide,  v.  202 

idiosyncrasy  for.  iv.  842 

use  of,  in  aneurism,  L  278 
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Potassium,  iodohydrargyrate  of,  v. 
754 
myronate,  vi.  68 
nitrate,  vi.  745 
nitrite,  vi.  291 

oxychinoline  sulphonatc,  ii.  835 
permanganate,  v.  686 

as  a  deodorant,  iii.  412 
salts  as  diuretics,  iii.  544 
as  germicides,  iv.  885 
toxicology,  vi.  746 
sodium  tartrate,  vi.  744 
sulphate,  vi.  745 
tellurate,  vii.  668 
toxicology  of,  vi.  746 
Potato  cttlturei  Rous  tube  for,  viii. 

878 
Potato  fomily,  see  Solanaeem 
Potato  flkruits,  poisonous,  vi.  699 
Potato  oU,  i.  169 

Potatoes  as  nutrient  medium  for 
bacteria,  viii.  878 
poisonous  plant,  vi.  705 
Potentillai  tormentilla,  vi.  1000 
Potentite,  an  explosive,  vii.  910 
Potter's  asthma,  v.  594 
Pott's  disease,  vii.  894 
abscess  in,  vii.  896,  407 
and  bip  disease,  diagnosis,  vii. 

899 
awkwardness,  viJ.  896 
complications,  vii.  407 
deformity  in,  vii.  896 
diagnosis,  vii.  898 
etiology,  vii.  896 
in  infancy,  vii.  899 
kyphosis  in,  v.  878 
pain  in,  vii.  895 
paralysis  in,  vii.  896,  409 
paraplegia  of,  vi.  498 
pathology,  vii.  894 
progaoas,  vii.  895,  406 
stiiniess  in,  vii.  896 
symptoms,  vii.  895 
treatment,  vii.  401 

by  braces,  vii.  401,  408 
by  forcible  correction,  vii. 

409 
by  horizontal  fixation,  vii. 

402 
by  plaster  Jackets,  vii.  404 
01  abscesses,  vii.  408 
of  paralysis  in,  vii.  409 
Pott's  fracture,  Iv.  268 
Pouchet's  bases,  ptomaTns,  vi.  791 
«  Poudre  de  succession,"  viii.  840 
Poultices.  V.  788 

varieties,  v.  788 
Pound,  fixed  standard  of,  viii.  297 
varying  value  of,  in  diflferent 
countries,  viii.  294 
Poiipart's    ligament,    anatomical 

relations  of,  i.  3 
Poverty  as  a  cause  of  insanity,  v.  88 
Powder,  a  form  of  medicine,  v.  738 
antimonial,  i.  875 
compound  chalk,  11.  552 
effervescing,  vl.  744 
of  chinosol,  ii.  885 
of  Jalap,  V.  241 
morphine*  v.  864 
Dover's,  v.  212 

diaphoretic  action  of,  iii.  488 
fulminate,  iv.  480 
goe.  iii.  75 
gray,  v.  750 
insect,  v.  151 
James*,  i.  875 


Powder,  milk,  v.  829 

of  ipecac  and  opium,  v.  212;  vi. 

887 
Seidlitz,  vi.  744 
smokeless,  iv.  480 
Tully's,  v.  864 

Powder-burn,  iv.  441 

Powder  Springs,  vi.  747 

Powdered  opium,  vi.  886 

Powhatan  Xithia   and  Alum 
Springs,  vi.  747 

Pownal  Spring,  vi.  747 

Pozza's  method  of  extirpating  the 
urinary  bladder,  viii.  26 

Practice,  different  schools  of,  viii. 
510 
physician  ^s  license  to,  viii.  510 
Btate  requirements  for,  iv.  48 

Prague  method  of  extracting  foetal 
bead,  vi.  814 

**  Prairie,"  U.  8.  training-ship,  ven- 
tilation of,  vl.  166 

Prayer  beads,  v.  260 

Preacher's  hand,  iv.  531 

Pre-auricular  point,  vii.  229 

Prebasal  veins,  11.  257 

Prebrachium,  ii.  168 

Preoentral  fissure,  11.  198,  277 
gyre.  ii.  193 

Preoerebellar  veins,  ii.  258 

Preoerebral  artery,  ii.  251 
vein,  ii.  257 

Precipitated  sulphur,  vii.  561 
zinc  carbonate,  viii.  338 

Precommissure,  ii.  208 

Precommunicant  artery,  ii.  251 

Precomual  veins,  ii.  258 

Precribrum,  11.  148 

Precuneal  fissure,  11.  198 
gvre,  11.  193 

Preoicrotic  wave  of  pulse,  vi.  798 

Predural  arteries,  ii.  250 

Prefontanel,  ii.  212 

Preforoeps,  ii.  182 

Prefrontal  lobe,  11.  187 

Pregeniculum,  ii.  164 

Pregnancy,  iv.  888 ;  and  see  Oeata- 
tion 
abdominal,  iv.  57 
albuminuria  in,  iv.  845 
auto-intoxications  of.  1.  646 
care  of  patient  during,  v.  880 
changes  of  heart  in,  fi.  464,  468 
choroa  in,  iii.  48 
circulatory  system,  disturbances 

of,  during,  iv.  840,  846 
constipation  during,  iv.  846 
diagnosis  of,  iv.  841 ;  v.  881 
dif^rential  diagnosis,  iv.  843 
directions  for  patients  during,  v. 

388 
duration  of,  iv.  843 
examination  in.  iv.  344 

of  urine  during,  iv.  844;  v. 
380 
extra-uterine,  iv.    54;   and  see 

BUtra-uterins  pregnancy 
followed  by  blindness,  ii.  13 
hygiene  of,  iv.  844 
hyperemesis  of,  iv.  845 
kidney  of.  v.  883 
leucocytosis  during,  v.  491 
leucorrhoea  during,  v.  495 
management  of.  iv.  844 
menorrhagia  during,  v.  741 
mental  disturbance  of.  iv.  347 
modifications  caused  by,  iv.  338 
multiple,  iv.  841 


Pregnancy,  multiple,  diagnosis  of, 
v.  343 
ovarian,  iv.  55;  vi.  434 
ovariotomy  during,  vi.  441 
pathology  of,  iv.  844 
pernicious  vomiting  of,  iv.  345 
signs  and  symptoms  of,  iv.  841 
spurious,  iv.  843 
surgical  operation    during,   iv. 

349 
toxaemia  of.  iv.  344 
traumatisms  during,  iv.  840 
tubal,  iv.  56 

vomiting  of,  iv.  845;  viii.  269 
with     hydramnius,     diagnosed 
from  ovarian  tumors,  vl.  489 
Prehypophysis,  ii.  165 
Preinsula,  ii.  198 
Premature  infants,  vi.  747 

result  of  "•  incubator  treatment " 
of,  vi.  752 
Premature  labor,  induction  of, 
vi.  810.  529 
indications  for,  vi.  310 
method  of,  vi.  310 
Preoperculum,  11.  193 
Preoptic  artery,  ii.  254 
Preparietal  branch  of  the  medi- 

cerebral  artery,  ii.  253 
Preparoccipital  fissure,  ii.  194 
Preperforant  arteries,  ii.  251 

veins,  ii.  257 
Prepuce,  concretions  of.  iii.  281 
condyloma  of,  iii.  287 
hypertrophy  of,  i.  722 
innammation  of,  i.  722 
Presbyopia,  i.  56;  vi.  753 
Prescribing  by  weight  or  measure, 

viii.  801 
Prescription,  composing  of  a,  viii. 
521 
computing  of  amounts  in  a,  viii. 

522 
declensions  of  Latin  words  used 

in  a,  viii.  526 
expressing  of  a,  viii.  524 
measure  of  individual  doses,  viii. 

522 
weights  and  measures  in,  viii. 

301 
words  and  phrases  used  in  writ- 
ing a.  viii.  525 
Prescription  writing,  viii.  521 
Presentation  of  foetus,  diagnosis 

of.  V.  881,  386 
Preservalin,  iv.  246 
Preservation  of  milk,  v.  888 
Preservatives,  vi.  755 

detection  of,  in  milk,  v.  889 
use  of,  V.  727 
Preserving  of  tissues,  methods  of, 

iv.  706 
Pressure  a  cause  of  atrophy,  1.  608 
a  cause  of  malformations,  vii. 

670 
atmospheric,  an  element  of  cli- 
mate, iii.  141 
effect  of,  on  bacteria,  i.  685 
osmotic,  viii.  417 
to  stop  hemorrhage,  iv.  635 
Prestemal  muscle,  vl.  49 
Presystolic   mitral  murmur,  ii. 

822 
Prevertebral  muscles,  anomalies 

of.  vi.  47 
Prickle  cells,  iii.  854 
Prickly  heat.  v.  791 
Pride-weed,  iv.  158 
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Primary  wave  of  pulse,  vi.  798 

Prostate  gland,  concretions  in,  iii. 

Protoplasmic  movement  of  cells. 

Primitive  streak,  i.  440 

231 

ii.  762 

Primrose,  evening^,  vi.  756 

corpora  amylacea  in,  iii.  295 

Protoplasmic  processes  of  nerve 

Prince's  pine,  vi.  d38 

cysts  of.  iii.  351;  vi.  770 

cells,  vi.  233 

Prionidus  cristatus,  v.  162 

enlarged,  vi.  762;  and  see  Hyper- 

Protoveratrine, action  of,  upon  the 

Prism,  Nicol's,  vi.  728 

trophy 

heart,  ii.  691 

Proamnion,  vi.  755 

castration  for,  ii.  711 

Protozoa,  i.  721 ;  viii.  527 

ProbabUity,  definition  of,  viii.  185 

enucleation  of,  vi.  769 

classification,  viii.  528,  529 

tlieory  of,  viii.  185 

hypertrophy  of,  vi.  762 

in  nasal  cavities,  vi.  142 

Probang,  vii.  476 

complications,  vi.  764 

in  relation  to  disease,  viii.  529 

Probe    for    dilating    strictures    of 

condition  of  the  urine  in,  vi. 

in  scarlet  fever,  viii.  548 

lachrymal  duct,  v.  399 

763 

Protozoal  diseases,  bacteriological 

•         Gorget,  viii.  24 

cystoscope   in  examination 

diagnosis  of,  viii.  401 

uterine,  iv.  465 

of,  iii.  346 

Protozoic  infection,  iii.  416 

Processes,  axis-cylinder,  vi.  233 

diagnosis,  vi.  765 

Prune,  vi.  771 

ciliary,  iv.  74 

etiology,  vi.  762 

Prunella,  V.  879 

protoplasmic,  vi.  233 

hsematuria  in,  vi.  764 

Prunus  amygdalus  amara,  i.  192 

Procidentia  uteri,  viii.  83 

natural  liistory,  vi.  762 

dulcis,  i.  192 

Proctotomy,  i.  398 

operative  treatment  of,  vi. 

domestica,  vi.  771 

Professional  neuroses,  iv.  528 

768 

Juliana,  vi.  771 

Professors,  brains  of,  should  be  ex- 

patholoey, vi.  762 
physical     examination,    vi. 

laurocerasus.  i.  787 

amined,  ii.  206 

serotina,  ii.  803 

Progressive   bulbar    paralysis, 

764 

virginiana,  ii.  808 

viii.  518 

symptomatology,  vi.  763 

Prurigo,  vi.  771 

acute  type,  viii.  519 

treatment,  vi.  765 

ferox,  vi.  771 

apoplectiform  type,  viii.  519 
diagnosis,  viii.  519 

vesical    calculus    resulting 

Hebra's,  vi.  771 

from,  vi.  764 

mitis,  vi.  771 

familial  type,  viii.  519 

inflammation  of,   vi.   757;    and 

Pruritus,  vi.  771 

hereditary  tvpe,  viii.  519 

see  Ihotttatitis 

a'stivalis.  vi.  772 

pathology,  viii.  519 

injuries  and  wounds  of.  vi.  757 

ani,  i.  405 

prognosis,  viii.  519 

malformations  of,  vi.  757 

hiemalis,  vi.  772 

symptomatology,  viii.  518 

myoma  of,  vi.  76,  770 

in  jaundice,  v.  246 

treatment,  viii.  519 

pliysiology  of,  vi.  757 

local,  vi.  772 

Progressive   general   paralysis, 

sarcoma  of,  vi.  770 

of  tlie  auricle,  iii.  607 

diagnosed  from  brain  tumor,  ii.  449 

tuberculosis  of,  vi.  770 

puerperal,  viii.  162 

Progressive   muscular  atrophy. 

tumors  of,  vi.  769 

senile,  vi.  772 

cliaracteristic  appearance  of  hand 

Prostatic  plexus,  vii.  579 

universalis,  vi.  772 

in,  iv.  581 

Prostatitis,  vi.  757 

vulvae,  viii.  162 

Progressive  muscular  dystrophy, 

acute,  vi.  757 

during  pregnancy,  iv.  847 

vi.  28 

chronic,  vi.  759 

Prussia,  Pharmacopoeia  of,  vi.  588 

Projectiles,  iv.  428 

complicating  gonorrlioea,  iv.  401 

Prussian  blue,  ui.  840 

deformation  of,  iv.  438 

Prosthesis,  see  Artificial  limbs,  v. 

Prussic  acid,  iv.  780;  and  see  Hy- 

explosive  effect  of,  iv.  432 

513 

droq/anic  acid 

heat  imparted  to,  iv.  439 

Prostitution,  regulation  of,  ii.  611 

Scheele's,  iv.  780 

impact  of,  iv.  432 

Prostration,  nervous,  see  Neuras- 

Pryor's   hysterectomy   forceps,  iv. 

lodgment  of,  iv.  441 

thenia 

829 

mechanics  of,  iv.  430 

Protagon,  ii.  227 

operating-table,  iv.  828 

mortality  from,  iv.  443 

Protan,  vi.  771 

operation  for  cancer  of  the  cer- 

poisonous intluence  of,  iv.  441 

Protargol,  iii.  242;  vii.  216 

vix  uteri,  viii.  92 

shape  and  density  of,  iv.  430 

for  ophthalmia  neonatorum,  iii. 

retracting  director,  iv.  829 

velocity  of,  iv.  430 

242 

trowel  anterior  retmctor,  iv.  829 

wounds  produced  by,  iv.  431 

Proteid  degeneration  of  muscle, 

Psammoma  of  the  optic  nerve,  iv. 

Prolapse  of  the  limbs  in  labor,  v.  393 

vi.  28 

113 

of  the  ovary,  vi.  432 

Proteid  diet,  i.  176 

Pseudaconitine,  i.  84 

of  the  rectum,  i.  892 

effect  on  metabolism,  v.  769 

Pseudarthrosis,  iv.  252 

of  the  uterus,  viii.  83 

Proteids,   action  of    pepsin  on,  iii. 

Pseudo-acardius,  vii.  679 

Prolapsus  cerebri,  ii.  233;  iv.  661 

473 

Pseudo-albuminuria,  viii.  80 

lingute,  vii.  794 

of  trypsin  on,  iii.  474 

Pseudo-angina,  see  Anoirut,  falm. 

Proliferation  cysts^  iii.  848 

bacterial,  i.  684 

iv.  600 

Pronation  and  supination  of  tlie 

defensive,  iii.  844 

Pseudo-ankle  clonus,  vi.  875 

forearm,  iii.  740 

in  faeces,  iv.  129 

Pseudooele,  ii.  184 

Pronator  pedis  muscle,  vi.  58 

in  milk,  v.  b21 

Pseudocephalocele,  ii.  287 

Pronator  quadratus  muscle. 

origin  of,  V.  819 

Pseudocroup,  v.  410 

anomalies  of,  vi.  54 

katabolism  of.  v.  764 

Pseudocyesis,  iv.  848 

Pronator     radii    teres    muscle. 

offensive,  iii.  534 

Pseudocysts    of    the    periosteum. 

anomalies  of.  vi.  53 

of  plasma,  ii.  35 

vi.  570 

Propeptonuria  in  insanity,  v.  40 

Proteinochrome,  vii.  886 

Pseudodiphtheria  bacillus,  i.  697 

Prophases,  ii.  764 

Proteinochromogen,  vii.  886 

Pseudoglioma,  viii.  266 
Pseudohermaphroditism,      femi- 

Propylamin, vi.  757;  vii.  881 

Proteolytic  enzymes,  iii.  842 

ptomaYn,  vi.  785 

Proteoses,    effect    of,    upon    body 

nine,  vii.  713 

Prosecretin,  vii.  90 

tempenilure,  ii.  571 

masculine,  vii.  712 

Prosencephal,  ii.  167 

Protocotoin,  iii.  296 

Pseudohypertrophic  muscular 

Prosencephalon,  ii.  167 

Protogen,  iv.  246 

atrophy,  vi.  62 

Prostate  gland,  iv.  327;  vi.  757 

Protog^nocyte,  vi.  864 

Pseudolervine,  v.  625 
Pseudoleukaemia,  iv.  728;  and  see 

anatomy  of,  vi.  757 

Protopine,  ii.  760 

atrophy  of,  vi.  769 

Protoplasm,  i.  756;  ii.  761 

Iltxigkin's  disease- 

calculi  of,  vi.  771 

morphology  of.  i.  317 

diagnosed  from  purpura,  v.  86S 
in  enlargement  of  spleen,  i.  82 

carcinoma  of,  vi.  770 

structure  of,  i.  317.  757 
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Prlmarjr  iraTe  of  pulse. 
False* 


Pseudoleuksemia   infantum^    vi. 

blood  changes  in,  ii.  60 
Pseudolipoma,  viii.  479 
Pseudomelanosis,  vi.  635 
Pseudomeningocele,  11.  283 
Pseadomyxoxna  of  the  omentum, 
vi.  360 
of  the  peritoneum.  vS.  571,  774 
peritonei,  vi.  774 
Pseudoparanoia    of    d  e  m  e  n  t  i  a 

pracox,  V.  105 
Pseudoparasites  of  the  nasal  cavi- 
ties, vi.  142 
Pseudoparesifl,  syphilitic,  diag- 
nosed from  i^aresis,  v.  91 
Pseudopelletierine,  vl.  782 
Pseudopepsin.  vi.  776 
Paeudophyllidea,  ii.  792 
Paeudophysostigmine,  ii.  549 
Pseudopodia,  ii.  762 
Pseudoreflexes^  vi.  872 
Pseudorhabditis   stercoralis,  vi. 

208 
Pseadostrophantiii,  vii.  641 
PseudotuberculoBifl,  vi.  776 
cladothrichica,  v.  347 
of  tlie  kidney,  v.  347 
Pseudo-tumor,  vi.  778 
Psittacosis,  vi.  779 
Psoas  abscess,  vi.  779 
Psoas  magnus  muscle,  anomalies 

of,  vi.  56 
Psoas  parvus  muscle,  anomalies 

of.  vi.  56 
Psoriasis,  i.  456;  vi.  780 

benefited  by  arsc^nic,  i.  523 
causcK.!  by  drugs,  iii.  412 
diaguoseii  from  eczema,  iii.  714 
from  lichen  planus,  v.  506 
from  lichen  ruber  acumina- 

tus,  V.  508 
from  lichen  scrofulosorum, 

V.  609 
from  lupus  erythematosus, 

V.  611 
from  seborrlKfa,  vii.  89 
pf  the  arm  and  forearm,  i.  456 
of  the  auricle,  iii.  606 
Psorospermose  folliculaire  v^^- 
tante,  v.  806;  and  see  Keratosis 
foHictiUtrif 
Psorospermosis,   v.  806;  and  sec 

Kent  toHi»  f(Alic  tila  ria 
Psychiatry,  see  Insanity 
Pterion,  vii.  229.  288 
Pteris,  iv.  148 
Pterocarpus  marsupium,  v.  862 

Siintnliuus.  vii.  42 
Pterygium,  iii.  247 
cnissum,  iii.  247 
maliguum,  iii.  247 
of  the  nail,  vi.  92 
pingue,  iii.  247 
tenue,  iii.  247 
treatment,  iii.  249 
Pterygoideus  ezternus  muscle, 

anouudies  of,  vi.  48 
Pterygoideus   proprius   muscle, 

.•inriiimlies  of,  vl.  48 
Pterygopharyng^us  muscle,  vi. 

47 
Pterygospinosus  muscle,  vi.  48 
Ptomaine,  i.  684 :  vi.  7SS 
as  fowl  poisons,  iv.  184 
chemico-legal  considerations,  vi. 

791 
classification,  vi.  784 


Ptomains,  classification,  alkaloids, 
vi.  788 
amido-acids,  vi.  787 
betaYns,  vi.  787 
diamins,  vi.  785 
hydramins,  vi.  786 
monamins,  vi.  784 
of    unknown    constitution, 

vi.  7te9 
triamins,  vi.  786 
definition,  i.  642;  vi.  788 
effect  of,  upon  feet  us,  vi.  279 
general  characters  of.  vi.  784 
historical  sketch,  vi.  788 
in  insanity,  v.  40 
in  urine,  viii.  52 

Brieger's  method  of   isola- 
tion of,  viii.  52 
'*morphin-like,"  vi.  792 
poisoning  by,  post-mortem  ap- 
pearances, i.  664 
** strychnin-like."  vi.  792 
Ptomatine,  vi.  784 
Ptosis,  iv.  121 
Ptyalin,  vii.  10 

action  of,  on  starches,  iii.  471 
Ptyalism,  vi.  513;  vii.  18 
in  insanity,  v.  58 
in  pregnancy,  iv.  346 
mercurial,  viii.  489 
treatment  of,  vi.  518;  viii.  489 
Ptychotis  coptica,  i.  163 
Puberty,  v.  748;  vi.  798 

changes  occurring  at,  ii.  468 ;  v. 

748;  vi.  798 
insanity  of,  v.  80,  101;  and  see 
Dementia  prcBcox 
Pubis,  vi.  587 

dislocation  of  femur  on  the,  iii. 
627 
Public  health,  veterinary  science 

in  its  relation  to,  viii.  224 
Puccoon,  red,  ii.  78 
Puerile  respiration,  ii.  817 
Puerperal  fever,  vi.  798 
Pueri)eral  infection,  vi.  793 
definition,  vi.  793 
etiology,  vi.  794 
history,  vi.  794 
pathology,  vi.  794 
prophylaxis,  vi.  795 
source  of  infection,  vi.  794 
symptoms,  vi.  795 
synonyms,  vi.  793 
treatment,  vi.  796 
Puerperal  pruritus  of  vulva,  viii. 

162 
Puerperal  sepsis,  vi.  793 
Puerperal  septicaemia,  vi.  793 
Puerperium,  insanity  of,  see  Insan- 
ity, puerperal 
Puff  balls,  iv.  286 
Pulegium  vulgare,  vi.  550 
Pulegone,  vi.  550 
Pulez  irritans,  v.  155 
penetrans,  ii.  828 
serraticeps,  v.  155 
Pulicides,  v.  155 
Puller  Springs,  vi.  796 
Pulmonary  artery,  v.  582 

congenital  defects  and  anom- 
alies of,  ii.  93 
stenosis  of,  vii.  707 
breathing,  ii.  817 
calculi,  iii.  282 

circulation,   influence  of    respi- 
ratorv    movements   on,   iii. 
103 


Pulmonary  circulation,  relation  to 
systemic  circulation,  iii.  103 
consumption,   diarrhcRa   in,  iii. 

440 
diseases,  see  Lungs,  Pneumonia, 

Tuberr.iilosis 
dulness,  ii.  815 
embolism,  cause  of  dyspnoea,  iii. 

579 
flatness,  ii.  816 
gangrene   in  diabetes  mellitus, 

iii.  429 
murmur,  ii.  817 
phthisis,  cold  in,  iii.  195 
regurgitation,  physical  signs  of, 

ii.  825 
resonance,  ii.  815 
stenosis,  physical    signs   of,  ii. 

825 
thrombosis,  cause  of  dyspnoea, 

iii.  579 
tuberculosis,  Davos  suitable  cli- 
mate for,  iii.  804 
diet  in,  iii.  461 
in  diabetes  mellitus,  iii.  429 
valves,  disease  of,  iv.  608 
veins,  v.  583 

anomalies  of,  viii.  201 
connected  with  vena  cava, 

viii.  202 
development  of,  viii.  801 
Pulmonata,  viii.  566 
Pulque,  i.  169 
Pulsatilla,  vi.  796 
Pulse,  iii.  102;  vi.  797 

action  of  alcohol  upon,  ii.  694 

of  camphor  on,  ii.  696 
anacrotic,  vi.  799 
anastomotic,  vi.  799 
arterial,  vi.  798 
arteriovenous,  vi.  807 
capillary,  vi.  808 
Corrigan's,  iv.  604;  vi.  802,  804 
diagnostic  value  of,  vi.  805 
diastolic,  vi.  801 
dicrotic,  vi.  799,  802 
examination  of,  vi.  799 

instrumental  aid  in,  vi.  803 
factors  contributing  to  character 

of,  vi.  799 
frequency,  vi.  800 
in  affections  of  the  heart  muscle. 

vi.  805 
in  aortic  regurgitation,  iv.  604 

stenosis,  iv.  605 
in  appendicitis,  i.  424 
in  fever,  vi.  805 
in  infancy,  iv.  857 
in  jaundice,  v.  246 
in  mitral  stenosis,  iv.  607 
in    pathological  conditions,    vi. 

804 
in  pericarditis,  vi.  806 
irregularity,  vi.  801 
katacrotic,  vi.  799 
large,  vi.  802 
liver,  vi.  808 
mitral,  vi.  805 
normal,  vi.  798 
pulmonary,  iii.  120 
quick,  vi.  802 
rate  of,  iii.  109;  vi.  799,  800 

in  infancy,  iv.  857 
regularity  of,  vi.  800 
relation  of,  to  body  temperature, 

vi.  800 
size  of,  vi.  801 
slow,  vi.  802 
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Pulse,  small,  vi.  8r»2 

symmetry'.  ▼!.  S02 

systolic,  vi.  801 

tension,  effect  of  enteroclysis  on, 
iii.  8;« 

tracings  of,  vi.  803 

venous,  iii.  103;  vi.  805 

water-bammer,  vi.  802,  804 

waves  of,  vi.  7d8 

what  it  shows,  vi.  7W 

wirv.  vi.  802 
Pulsus'altenians,  iv.  599:  vi.  801 

bigeniiniis,  iv.  599;  vi.  801 

bisferiens,  vi,  801,  805 

celer,  vi.  802 

deticiens,  vi.  8C1 

duplex,  iv.  482 

imcqualis,  iv.  598 

intercidens,  vi.  801 

int(*rmittens,  vi.  801 

irregularis,  iv.  598;  vi.  801 

magnus,  vi.  802 

paradoxus,  iv.  599;  vi.  801 

parvus,  vi.  84)2 

uirdus,  vi.  802 

trigeminus,  iv.  599;  vi.  801 
Pulvis,  see  PamUrs 
Pumpkin  seeds,  vi.  808 
Punctuxn  lachxyxnale,  iv.  64 

mul|)osition  of,  v.  ^5 

occlusion  of,  v.  395 
Punctuxn  proximura.  iv.  94 

remotum,  iv.  94 
Puncture,  lumbar,  in  meningitis, 

ii.  394 
Puncturing  tongue-holding  for- 
ceps, iii.  12 
Punica  granatum,  vi.  732 
Punicin,  vi.  732 

an  animal  pigment,  iii.  225 
Punicine,  vi.  732 
Punque,  ii.  828 
Pupil,  closure  of.  i.  003 

displacement  of,  v.  216 

influence  of  sympathetic  system 
on,  vii.  587 

paralysis  of  sphincter  of,  iv.  99 

shape  of,  irregular,  v.  217 
Pupillary  membrane,    persistent, 

V.  211} 
Pupillary  phenomena,  vi.  873 
Purgatin,  vi.  809 
Purgatives  or  cathartics,  vi.  809 

contraindications  lo,  vi.  814 

drastic,  vi.  bl2 

indications  for,  vi.  813 

in  infantile  diarrha*a,  iii.  448 

in  insanitv.  v.  72 

list  of.  vi'  8f)9 

mercurial,  vi.  811 

mild,  vi.  80D 

mode  of  action  of.  vi.  8^>9 

jN-dine.  vi.  810 
Purgative  waters,  v.  848 
Purgatol,  vi.  H()9 
Purging  salt,  tasteless,  vii.  258 
Purin  bases  in  the  urine,  viii.  36 
Purkinje^s  fibres,  vi.  25 
Purple,  Tynan,  iii.  225 

visual,  iv.  77 
Purpura,  iii.  273;  v.  860;  vi.  814 

causeil  by  (lrug.s,  iii.  422 

complications    and    sequelae,  v. 
861 

course  and  prognosis,  v.  861 

<liagnosis  of.  v.  862;  vi.  815 

dilTerential  diagnosis,  v.  862 

essential,  v.  860 


etiology,  v.  ^60;  vi.  815 

fulminans,  vi  815 

hsmorrbagica,  v.  861 

kiiopatJdc,  v.  860 

patltology.  v.  861 :  vi.  815 

priinar}-.  v.  86<) 

prf>gno$i.s.  v.  861 ;  vi  816 

rheumatica,  v.  861 ;  vi.  815 

secon<lary.  v.  860 

simplex.'v.  861;  v\.  814 

symptomatic,  v.  860 

symptoms,  v.  860 

toxic,  ^i-  815 

treatment,  v.  862;  vi.  815 

urticaria,  vi  815 

varieties,  vi  814 
Pus,  see  Injiammatiori,  and  Eruda- 
tion 

characteristics  of,  i  45 

origin  of,  i.  45 

tuberculous,  i  46 
Pus  ceUs,  ii.  31 

Pus-producing  bacteria,  i.  704:  v. 
6 

conditions  favoring   spread  of, 
iii  534 

means  of  eliminating  from  the 
system,  iii.  536 

resistance  of  tissues  to,  iii.  534 

types  of  disease  engendered  bv, 
iii  533 

virulence  of,  in  operation  and 
dissection  wounds,  iii  531 
Pustnlanto,  iii  304 
Pustule,  malignant,  i  363;  and  see 

Anthrax 
Pustules,  drugs  causing,  iii  422 
Putre&ction,  i  683;  and  see  Bar- 

teria  and  Hama'ins 
Putrescin,  ptomaYn,  vi  785 
Putrid  sore  mouth,  viii.  488 
Putties,  fbr  soldiers,  v.  796 
Pyaomia,  vii  122 
^cnosis,  vi  817 
Pyelitis,  complicating  gonorrhoea, 
iv.  402 

diagnosed  from  cystitis,  i.  786 

suppurative,  v.  358 
Pyelonephritis,  i  34 
Pyelotomy,  see  yephrotomy,  v.  356 
Pyknometer,  viii  29 
Pyknosis,  vi  201,  260,  817 
Pyle's  chisel,  ii   407 
Pylorectomy,  vii.  486 
Pyloric  incontinence,  vii.  503 

olwtniction,  diet  in,  iii.  458 
Pyloroplasty,  vii.  486 
Pylorus,  spasm  of,  vii.  502 

stenosis  of,  i  603;  vii.  519 
Pyocyanin,  ptomaTu,  vi.  790 
Pyoktanin,  vi.  817 
Pyonephrosis,  v.  357.  358 
Pyopneumothorax,  vi.  667 
Pyorrhoea  alveolaris,  viii.  490 
Pyosalpinz,  iv.  135 
Pyosepticsemia,  vii.  127 
Pyotoxinsemia,  vii.  124 
Pyramid  of  light,  iii.  582 
Pyramidalis  muscle,  anomalies  of, 

vi  61 
Pyramidalis  nasi  muscle,  anom- 
alies f)f.  vi.  43 
Pyramidon,  vi  818 

canipli(»rates.  vi.  818 

salifvlatc.  vi.  818 
Pyranti'n,  vi.  (509 
Pyrethrin,  vi.  522 
Pyrethrine,  vi.  522 


Pyrethram,  vi.  522 

cioenuiztfoiium,  v.  151 
Germaii.  ri.  522 
I  Pyridine,  vi.  818 
{  Pyrifbrmis  muscle,  anomalies  of, 
vi  56 
Pyrottoetic  ether.  L  65 

spirit,  i  65 
pyrocatedun  in  urine,  viii  44 
Pyrooomenic  add,  vi  385 
Pyrfwiin ,  iv.  773 
Pyrodine,  vi  M8 
Pyrogailic  acid,  vi.  818 
Pyn^mllol,  vi.  818 
monscetate,  iv.  16 
triacetate,  v.  483 
Pyrugallopjrrin,  i.  379 
^rola  umbellata,  vi.  638 
^rroligneous  acid,  i  65 

spirit,  v.  7bO 
Pyromania,  v.  133 
Pyrosal,  vi.  818 
Pyrosis,  vii.  4d4 
Pyroxylic  spirit,  v.  780 
Pyroxylin,  iii.  ^^ 
j  Pyrosone,  iv.  787 
Pyms  cjrdonia,  vi.  827 
~     "  i  158 

i  786 


Qnadratus  femoris  musde,  anom- 
alies of,  y\.  56 

Qnadratus  lumborum  muscle, 
anomalies  of.  vi.  61 


cruris  mus- 
de,  accessory  head  to,  vi.  57 
anomalies  of.  vi  57 
Qnadrigeminus  capitis    musde, 

vi.  44 
Quaker  buttons,  vi.  307 
Quarantine,  vi.  819 
history  of.  vi  819 
inspectors,  work  of,  vi.  821 
land,  vi  826 

present  system  of,  vi.  820 
principles  of.  vi.  820 
:  station,  vi  b22 

anchorages,  vi.  822 
!  boarding  facilities,  vi.  822 

*  cremalor>-,  vi  828 

detention  barracks,  vi.  823 
disinfecting  plant,  vi.  822 
insi>ection  of  vessels  at,  vi. 

823 
selection  of,  vi.  822 
treatment  of  vessels  in.  vi  825 
Quassia,  vi  826 

action  and  uses,  vi.  826 
amara,  vi  827 
as  an  anthelmintic,  i  363 
excelsa.  vi.  826 
Jamaica,  vi.  826 
Surinam,  vi.  827 
Quassia  family,  see  Simarnhieta 
Quassiin,  vi  826 
Quebrachia  Morongii,  i  578 
Quebracho,  i  578 

white,  i  578 
Quebrachofbrm,  iv.  246 
Queen^s  root,  vii.  461 
Querdform,  iv.  246 
Quercus  alba,  vi  3i»9 
coccinea.  vi  309 
ilex,  vi  309 
infectoria,  vi  306 
lusitanica,  vi  306 
robur,  vi.  309 
tinctoria,  vi.  309 
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PoIm* 
Rectom* 


<laevenne*8  iron,  v.  223 

Quickening^,  iv.  841 

Qtdcklime,  ii.  551 

as  a  disinfectant,  iii.  508 

Quillaia,   vii.  256;   and   see  Soap 
Utrk 
snponaria,  vii.  250 

auina,  ill.  88 

Quinamine,  iii.  92 

Quinaaeptolate,  silver,  vii.  216 

Quinate,  pipenizine.  vii.  214 

Quince,  vi.  827 

Quince  seed,  vi.  ^21 

Quinidine,  iii.  92 
sulphate,  iii.  92 

Quinine,  iii.  89.  92 

abscess  caused  by,  iii.  422 
acetyl  salicylate,  vi.  827 
action  and  uses  of,  iii.  90 
antiperiodic  action  of,  i.  877 
antipyretic  action  of,  ii.  571 ;  iii. 

90 
arsenite,  vi.  827 
bichloride,  vi.  t27 
bisulphate,  iii.  !)0 
blindness  caused  by,  ii.  13 
borate,  vi.  827 
caseinate.  vi.  827 
chloro-carbonate,  vi.  827 
chloro- phosphate,  vi.  827 
dermatitis  caused  by,  iii.  422 
desquamation  caused  by,  iii.  422 
dibromoguaiacolnte,  vi.  827 
dihydrobromate.  vi.  827 
dihydrochloride.  vi.  827 
diliydrochloride-carbamate,    vi. 

827 
dihydrolodale,  vi.  827 
eosolatc  of,  iii.  844 
eruption  caused  by.  iii,  422:  vi. 

828 
ethyl  carbonic  ester,  vi.  827 
ferfichloride,  vi.  827 
gennicidal  action  of,  iv.  885 
glycerophosphate,  vi.  827 
guaiacol  sulphonate.  iv.  425 
hydrobromide,  iii.  90 
hydrochloride,  iii.  90 
hypodermatic  use  of,  i.  878;  iv. 

820 
ichtliyol  sulfonate,  vi.  827 
idiosyncrasy  for,  iv.  842 
intravenous  injection  of,  v.  194 
in  treatment  of  fever,  ii.  571 ;  iii. 
90 
of  malaria,  iii.  91 
iodo-hydroiodate,  vi.  827 
lactate,  vi.  827 

metho<i  of  administration  in  in- 
termittent fever,  v.  677 
new  comix)uud8  of,  vi.  827 
lygosinate,  vi.  827 
methyl-di-hydrazin  perch lorate, 

vi.  827 
phospho-hydrochloride.  vi.  827 
phosphoric  arid  ester,  vi.  827 
poisoning  by.  vi.  827 
salicyl.  vi.  827 
sal  icy  lie -acid  ester,  vi.  827 
salicyl -salicylate,  vi.  827 
silico-fluoride,  vi.  827 
solubility  of.  iii.  89 
succedanea.  i.  878 
sulphate,  iii.  90 
sulpho-creosolatc,  vi.  827 
8u]j)ho-1chthyo]ate.  vi.  827 
toxicologieal.  vi  827 
valerianate,  iii.  90 


Quinine-carbonic-etlier,  iv.  18 
Quinism,  vi.  827.  829 
Quinoform,  iv.  246 
Quinoidine,  iii.  92 
Quinolene,  ii.  834 
Quinopyrin,  vi.  830 
Quinquina,  iii.  88 
Quirinuequelle,  at  Aachen,  i.  1 
Quotient,  respiratory,  vi.  947 

Babies,  vi.  830 

bacteriological  diagnosis  of ,  viii. 

400 
in  animals,  viii.  229 

a    cause   of    unwholesome 
milk,  V.  886 
serum- therapy  in,  vii.  138 
&ace,  as  a  modifying  factor  of  the 
menopause,  ii.  798 
influence  of,  upon  blindness,  ii. 
8 
upon  dysentery,  iii.  568 
upon  longevity,  v.  569 
upon  military  mortality  and 

morbidity,  i.  498 
upon  sickness  and  death  in 
army,  i.  498 
in  heredity,  iv.  659 
BacMschiflia,  vii.  286,  695;  and  see 
Spina  bifida 
cystica,  vii.  695 
Bachitic  chest,  ii.  810 

spine,  vii.  888 
Bachitie,  ii.  121 ;  and  see  also  Rickets 
annulans,  vi.  280 
congenital,  vi.  280 
diagnosed  from  acromegaly,  i. 

95 
in  the  new-born,  vi.  280 
micromelica,  vi.  280 
Back-a-rock,  an  explosive,  vii.  911 
Badial  artery,  anomalies  of,  i.  581 
compression  of,  i.  587 
in  the  forearm,  iv.  242 
Badial  recurrent  artery,  anom- 
alies of,  1.  581 
Badial  veins,  anomalies  of,  viii. 

204 
Badiations  of  radium,  viii.  549 

of  uranium,  viii.  549 
Badiocarpus  muscle,  vi.  54 
Badiographs,   vi.    989:    and   see 

Roentgen  rays 
Badioerapky,  see  Roentgen  rays 
Badionumeral  articulation,  su- 
perior, resection  of,  vi.  921 
Badiotherapy,  vi.  990 
methods  of,  vi.  991 
practical  application  of,  vi.  991 
Badium,  viii.  549 
Badius,  dislocations  of,  iii.  520 

fractures  of,  iv.  262 
Badix  liquiritisB,  v.  517 
Bskfflnase,  an  enzyme,  iii.  848 
Baffweed,  vi.  885 
Bauway  medicine  and  sur^ry, 

vi.  835 
Bailway  spine,  see  NeiTous  system, 

traumatic  affections  of 
Bailways,    medical    examinations 

for,  iii.  215 
Bainfall,  as  factor  of  climate,  iii. 
140,  148 
o/  health  resorts,  iv.  564 
Bain  water,  vi.  168 
Baisins,  iv.  413 
Bfiles,  ii.  819;  vi.  837 
bronchial,  ii.  819 


Bftles,  coarse,  ii.  819;  vi.  873. 

crepitant,  ii.  819;  vi.  837 

dry,  vi.  837 

fine,  vi.  887 

moist,  vi.  837 

mucous,  ii.  819.  837 

subcrepitant.  ii.  819;  vi.  887 
BamsMte    and  Margate,  £ng^- 

land,  vi.  888 
Banney's  device  for  induced  cur- 
rent, iii.  757 
Banula,  vi.  889 
Banunculacese,  poisonous   plants 

of,  vi.  695 
Banvier,  nodes  of,  iv.  237 

tactile  discs  of,  viii.  562 
Bape,  medico-legal  aspect  of,  vL 

840 
Bapport,  iv.  811 
Baref action  of  the  choroid,  iii.  69 

of  sftund  waves,  i.  611 
Basahus  biguttatus.  v.  161 

thoracicus,  v.  161 
Bashes,  from  diphtheria  antitoxin, 

iii.  489 
Baspberry,  vi.  1000 

red,  vi.  1000 

wild  red,  vi.  1000 
Bath's  fluid,  iv.  709 
Bations,  army,  v.  799 

naval,  vi.  171 
Battlesnakes,  vi.  709 

bite  of,  symptoms  of,  vi.  712 
Bavenden  Springs,  vi.  842 
Bawley  Springs,  vi.  842 
Bawlins  Sulphur  Springs,  vi.  842 
Bay  funeus,  sec  Actinomycosis,  i.  97 
Baynaud's  disease,  iv.  802,  580; 
vi.  842 

diagnosed  from  ainhum,  i.  146 

effect  of  massage  in,  v.  698 
Baynaud's  phenomena,  vi.  818 
Bays  of  direction,  iv.  85 
Beaction  of  degeneration,  iii.  760; 

vi.  845 
Beagents,  methods  of  applying,  iv. 

704 
Beceptaculum  chyli,  v.  645 
Beceptors,  EhrUch's,  vii.  210:  viii. 

469 
Bedination,   in  the  treatment  of 
cataract,  ii.  726,  737 

needle,  ii.  787 
Becruits,  examination  of,  vi.  845 

military,  v.  817 ;  vi.  845 

naval,  vi.  180 
Bectifled  oil  of  turpentine,   vii. 

918 
Bectum,  see  Anns 

abscess  near,  i.  894 

atresia  of,  i.  604 

cancer  of,  i.  899;  ii.  687 

chancroid  of,  i.  896 

condyloma  of,  1.  404 

diarrhopa  in  ulcer  of,  iii.  440 

examination  of,  i.  891 

excision  of,  i.  899 

fissure  of,  i.  895 

fistula  in,  i.  894 

malformations  of,  i.  604 

manual  exploration  of,  vi.  861 

measurements  of,  viii.  289 

medication  by  the,  v.  785 
of  the,  V.  784 

neuralgia  of,  vi.  248 

phlegmon  around,  vi.  616 

polypus  of,  i.  403 

prolapse  of,  i.  392 
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Bectum,  stricture  of.  i.  397 

Reflex  or  reflexes,  paraplegia,  vi. 

Relapsing  fever,  abortion  in. 

vL 

diagnosis,  i.  898 

499 

889 

dilatAtion  of,  i.  398 

patellar,  v.  363:  vi.  874;  and  82e 

abortive  form,  vi.  889 

division  of,  i.  898 

Knee-jerk 

abscess  of  the  spleen  in,  vi.  889 

treatment,  i.  398 

planter,  vi.  875 

an)umiuuria  in,  vi.  888 

varieties,  i.  397 

pupillary  phenomena,  vi.  873 

anatomical  lesions,  vi.  890 

surgery  of,  i.  391 

reenft)rcement  of,  vi.  873 

bronchitis  in,  vi.  889 

sypliilitic  disease  of,  vii.  624 

spinal,  vi.  872 

clinical  history,  vi.  886 

topographical  anatomy  of,  i.  185 

superficial,  vi.  873 

complications,  vi.  889 
condition  of  the  lK>wels  in. 

tumors  of,  i.  403 

table  of,  vi.  875 

vL 

ulcer  of,  i.  895 

tendon,  vi.  873 

888 

vegetations  of,  i.  404 

time  of,  v.  367 

convalescence,  vi.  888 

warts  of,  i.  404 

visceral,  vi.  873 

convulsions  in.  vi.  888 

Rectus  abdominis  muscle,  i.  4 

Refraction,  i.  56;  iv.  88;  and  see 

definition,  vi.  884 

anomalies  of,  vi.  61 

Acwmmodatioti  and  refraction 

delirium,  vi.  888 

diastasis  of,  iv.  681 

astigmatic,  i.  591 

diagnosis,  vi.  889 

interlacing  of,  in  umbilical  her- 

by a  single  surface,  iv.  84 

diarrhoea  in,  vi.  889 

nia,  iv.  680 

by  concave  surfaces,  iv.  86 

digestive  symptoms,  vi.  888 

transplantation  of,  in  cure  of  in- 

by successive  surfaces,  iv.  86 

epistaxis  in,  vi.  888 

guinal  hernia,  iv,  674 

circles  of  diffusion,  iv.  85 

eruption  in,  vi.  888 

Rectus    capitis    anticus    znigor 

curvature  of  the  ocular  surfaces, 

etiology,  vi.  885 

muscle,  anomalies  of,  vi.  48 

iv.  90 

hiccough  in.  vi.  889 

Rectus    capitis    anticus    minor 

definition  of,  iv.  88 

historj',  vi.  885 

muscle,  anomalies  of,  vi.  48 

distance  between  the  refracting 

insomnia  in,  vi.  888 

Rectus    capitis   posticus   minor 

surfaces,  iv.  90 

iaundice  in,  vi.  888 
laryngitis  in,  vi.  889 

muscle,  anomalies  of.  vi.  60 

of  focal  union,  iv.  84 

Rectus  extemus  muscle,  anom- 

during the  growth  of  the  eye, 

liver  in,  vi.  888 

alies  of,  vi.  43 

iv.  92 

micro-organism  in,  vi.  885 

Rectus  femoris  muscle,  vii.  788 

focal  length,  iv.  84 

mortality,  vi.  890 

Rectus  stemalis  muscle,  anom- 

formation of  images,  iv.  85 

nausea  in,  vi.  888 

alies  of.  vi.  49 

indices  of  the  media  of  the  eye, 

nervous  symptoms,  vi.  888 

Rectus  thoracis  muscle,  vi.  60 

iv.  89 

pain,  vi.  888 

Recurrent  fever  in  the  new-born. 

law  of.  iv.  83 

paralysis  in,  vi.  888 

vi.  278 

lenses,  iv.  88 

parotitis  in,  vi.  889 

Red  Boiling  Springs,  vi.  862 

nodal  points,  iv.  88 

pleurisy  in,  vi.  889 

Redlands  and  Riverside,  South- 

principal  points,  iv.  87 

pneumonia  in,  vi.  889 

em  California,  vi.  862 

size  of  images,  iv.  85 

predisposing  caiises,  vi.  886 

Red  light  treatment  of  small- 

the foci,  iv.  86 

prognosis,  vi.  890 

pox,  vi.  992 

unequal,  i.  58 

pulse,  vi.  887 

Red  milk,  v.  883 

virtual  image,  iv.  85,  86 

skin  in,  vi.  888 

Red  precipitate,  v.  753 

visual,  viii.  241 

special  symptoms,  vi.  887 

Red  puccoon,  ii.  73 

Refractive  indices  of  the  media  of 

spirillum  of,  vi.  885 

Redroot,  ii.  759 

the  eye,  iv.  89 

spleen  in.  vi.  888.  889 

Red  Sulphur  Springs,  vi.  863 

table  of,  iv.  89 

tempemture,  vi.  887 

Red  wine,  i.  169 

Refuse  disposal,  vi.  876 

the  bilious  typhoid  of  some 

au- 

Reducible  hernia,  iv.  066 

Regeneration,  vi.  882 

thors.  vi.  889.  890 

Reduction-division,  vi.  8G3 

of  connective-tissue  structures, 

tongue  in,  vi.  888 

Reduction  of  metal  oxides  for  re- 

iv. 883 

treatment,  vi.  890 

action  with  carbohydrates  in  the 

of  epithelium,  vi.  883 

urine  in,  vi.  888 

urine,  viii.  38 

of  muscle,  vi.  29,  39 

varieties,  vi.  888 

ReduviidsB,  v.  161 

of  neurones,  vi.  265 

vertigo  in.  vi.  888 

Reduvius  personatus,  v.  161 

Registration  of  births,  marriages. 

vomiting  in,  vi.  888 

Reedy  Creek  Springs,  vi.  871 

and  deaths,  viii.  246 

Relations,  niarriage  of  blood. 

111. 

Re-enlistment,  vi.  846 

of  diseases,  viii.  247 

255 

Referred  pains,  vii.  119 

R^gnier's  dynamometer,  iii.  563 

Relaxed  uvula,  viii.  108 

Reflex  or  reflexes,  absent,  vi.  873 

Regression,  iv.  640;  vi.  962;  viii. 

''ReUef,"  U.  8.  Hospital  Ship, 

Achillis  jerk,  vi.  874 

196 

iv.  788 

action  of  sympathetic  nervous 

coefficient  of.  iv.  641;  viii.  196 

Religion  and  insanity,  v.  30 

svstem,  vii.  589 

line  of,  iv.  641 :  viii.  196 

Remak,  flbres  of,  vi.  237 

arcl  V.  866;  vi.  871 

polvgon  of.  viii.  196 

Remija,  iii.  92 

participation    of,   in    knee- 

table  of.  iv.  641 

Remittent  fever,  v.  077;  and 

see 

jerk.  V.  867 

Regurgitation,  aortic,  ii.  824 

Malarial  fecer 

centres,  vi.  872 

mitral,  ii.  828 

Renal  activitv.  effect  of  ent^^rocl 

^'sis 

cerebral,  vi.  872 

of  food,  vii.  508 

on,  iii.  888 

clinical,  vi.  871 

pulmonary,  ii.  825 

artery,  v.  812 

contralateral  adductor,  v.  364 

tricuspid,  ii.  824 

anomalies  of.  i.  532 

deep,  vi.  H78 

ReicherVs    thermo-regulator,   viii. 

calcidi.  diet  in,  iii.  463 

definition  of,  vi.  871 

884 

colic,  differentiated  from  intes 

diminished,  vi.  878 

water  calorimeter,  ii.  561 

tinal  colic,  iii.  197 

disturbances  of.  in  insanity,   v. 

Reichmann's  disease,  vii.  501 

disease,  health  resort  for,  iv. 

565 

54 

Reid's  base  line.  vii.  229 

dropsy,  diuretics  in,  iii.  544 

idiosvncrasv  in.  iv.  841 

method  of  brain  localization,  ii. 

plexus,  vii.  578 

increased,  vi.  873 

408 

secretion,  effect  of  sympathetic 

inhibition  of,  v.  2^ 

Reil,  Island  of,  ii.  202 

system  on.  vii.  584* 

irra<liated,  v.  281 

lesions  of,  ii.  284 

veins,  anomalies  of,  viii.  206 

kinds  of,  vi.  871 

Reinforcement  of  knee-jerk,   v. 

Rennin,  iii.  843;  vi.  81>2 

knee,  v.  808;  vi.  874 

MT),  8r»H 

Repair,  processes  of,  v.  10 

neumlgias,  vi.  245 

Relapsing  fever,  vi.  884 

of  muscle,  vi.  38 
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Beparative  surgery,  vi.  894 

after-treatment,  vi.  900 

blepharoplasty,  vi.  901 

cheiloplaaty,  vi.  901 

Croft's  opera tiuD.  vi.  900 

forniatioD  of  the  flap.  vi.  898 

gliding  method,  vi.  896 

Jii8tory.  vi.  894 

indications,  vi.  894 

methods,  vi.  895 

nomenclature,  vi.  895 

of  the  eyelids,  iv.  122 

paraffin  injections  in,  vi.  908 

rhinoplasty,  vi.  904 

stomatoplasty,  vi.  904 

traction  metluxl,  vi.  895 

transplantation  method,  vi.  896 
Beproduction,'vi.  908 

asexual,  vi.  909 

methods,  i.  758 

sexual,  i.  758;  vi.  909 

vegetable,  i.  681 
SeproductiTe  glands,  internal  se- 
cretion of,  vii.  104 

selection,  iv,  85 
Beptiles,  poiBonous,  vi.  708 
Besaldol,  vi.  909 
Besection  of  the  joints,  vi.  909 

ankle,  vi.  980 

elbow,  vi.  916 

hip,  vi.  936 

incisions  in,  vi.  910,  917 

indications  for,  vi.  911 

instruments  required,  vi.  910 

interplmlangeai,  of  lingers,  vi. 
Oil 

knee,  vi.  982 

me tacarpo- phalangeal,  vi.  912 

metatarso-phalangeal,  vi.  924 

osteoplastic,  vi.  8^9 
of  the  skull,  ii.  407 

results,  vi.  911 

shoulder,  vi.  921 

subcapsulo-periosteal,  vi.  909 

subperiosteal,  vi.  909 

superior  maxilla,  vi.  941 
radiohumeral,  vi.  921 

tarsal,  see  Tarsectomy 

tibio-calcanean,  vi.  926 

wrist,  vi.  912 
Resin  cerate,  vii.  914 

plaster,  vii.  914 
Resina  draconis,  iii.  652 

lutea,  viii.  818 

olibani,  vi.  855 

sandaraca,  vii.  19 
Besins,  i.  102;  v.  788 

Rcaroides,  viii.  318 

Botany  Bay.  viii.  818 

dammar,  iii.  352 

in  plants,  i.  102 

of  copaiba,  iii.  277 

of  guaiac,  iv.  428 

of  jalap,  V.  241 

of  podophyllum,  vi.  689.  690 
as  a  laxative,  v.  470 

of  pumpkin  seeds,  vi.  808 

of  scammony,  vii.  44 

xanihorrh(pa,  viii.  818 
Besonance,  i.  614 

amphoric,  ii.  816 

normal  vocal,  ii.  818 

pulmonary,  ii.  815 

tympanitic,  ii.  816 

vesiculo-tympanitic.  ii.  816 
Resonator  of  Helmholtz,  i.  614 
Besopyrin,  i.  879 
Besorbin,  vi.  941 


Besorcin,  vi.  944 

monacctate,  iv.  19 
Besorcinol,  vi.  944 
Bespiration,  1.  152;  vi.  944 
abdominal,  vi.  947 
action  of  anaesthetics  on,  1.  295 
of  cocaine  on,  iii.  158 
of  the  vagus  on,  vi.  952 
amphoric,  ii.  818 
artflciial,  i.  559 
calorimeter,  ii.  564 
centre  of,  vi.  951 
changes  in  the  air  during,   vi. 

947 
Cheyne-Stokes,  iii.  579 
costal,  vi.  947 
diaphragmatic,  vi.  947 
diminished,  ii.  817 
disorders  of,  during  pregnancy, 

iv.  847 
effects  of  an t.i pyrin  on,  i.  880 
of  mechanical  obstacles  to, 

i.  574 
of  starvation  on,  vii.  442 
exaggerated,  ii.  817 
function  of  nose  in,  vi.  106 
influence    of    posterior   corpora 

quadrigemina  on,  vi.  958 
in  infancy,  iv.  857 
in  insanity,  v.  53 
interchange    of   gases   between 

blood  and  air  during,  vi.  949 
interference    with,    a    cause    of 

dyspnoea,  iii.  579 
internal,  vi.  950 
larynx  in,  v.  451 
movements  of  chest  during,  ii. 

814 
muscles  of,  vi.  946 
nervous  mechanism  of,  iii.  579; 

vi.  951 
obstructed,  in  anaesthesia,  causes 

of,  i.  299 
organs  of,  vi.  945 
physiology  of,  vi.  944 
puerile,  fi.  818 

record  of  movements  of,  vi.  950 
supplementary,  ii.  817 
tissue,  vi.  950 
types  of,  vi.  947 
Bespiratory  centre,  vi.  951 
influence  of  blood  on,  vi.  951 
subsidiary,  vi.  951 
Bespiratory  coefficient,  vi.  947 
Bespiratory  diseases,  occupation 
as  an  etiological  factor  in,  vi.  317, 
318 
Bespiratory  epithelium,  vi.  945 
Bespiratory  failure,  insufflation  in, 

iv.  144 
Bespiratory  mucous  membranes, 

medication  of  the,  v.  783 
Bespiratory  quotient,  vi.  947 
Bespiratory  sounds,  cause  of,  ii. 

817 
Bespiratory  system,  changes  in,  in 
myelogenous  leukaemia,  v.  500 
lesions  of,  in  diabetes  mellitus, 
iii.  429 
Bespiratory  tract,  cysts  of  the,  iii. 
850 
malformation  of  the,  vii.  705 
syphilitic  affections  of  the,  vii. 
621 
Bespifed  air,  effect  of  breathing,  i. 

155 
Besponsibility  and  insanity,  v. 
47,  75,  78 


Best-cure  in  neurasthenia,  vi.  258 
Bete  Malpighii,  viii.  558 
Betention  cysts,  iii.  848 

diagnosed  from  branchial  cysts, 
ii.  460 
Betention  of  urine,  viii.  486 
Beticulum,  ii.  761 
Betina,  iv.  76 

anaemia  of,  vi.  954 

aneurisms  of,  vi.  955 

atrophy  of,  vi.  959 

blood-vessels  of,  iv.  81 

changes  in,  in  myelogenous  leu- 
kaemia, V.  499 

ciliary,  iv.  77 

cyanosis  of,  vi.  958 

detachment    of,   as  a  cause,  of 
blindness,  ii.  10 

diseases  of,  vi.  953 

hemeralopia  in,  iv.  627 

embolism  of   central  artery  of, 
vi.  964 

end  organs  in,  iii.  828 

flbroma  of,  iv.  112 

glioma  of,  iv.  112 

hemorrhage  into,  vi.  955 

in  Brigbt's  disease,  vi.  956 

inflammation  of;  see  Retinitis 

irritability  of,  viii.  248 

ischaemia  of,  vi.  954 

layers  of,  iv.  77 

neuro-epithelioma  of,  vi.  258 

oedema  of,  vi.  956 

phlebectasia  of,  vi.  955 

sclerosis  of  vessels  of,  vi.  956 

separation  of,  vi.  959 

stimulation  of,  viii.  248 

teleangiectatic  tumors  of,  iv.  112 

thrombosis  of  central  artery  of, 
vi.  954 

tumors  of,  iv.  112 

va.scular  disturbances  of,  vi.  958 
Betinitis,  vi.  956 

albuminuric,  vi.  956 

as  a  cause  of  blindness,  ii.  10 

central  punctate,  of  Hirschberg, 
vi.  957 

circinate,  vi.  958 

diabetic,  vi.  957 

from  exposure  to  bright  light, 
vi.  958 

glycosuric.  vi.  957 

hemorrhagic,  vi.  955 

diabetic,  of  Hirschberg,  vi. 
957 

leukaemic,  vi.  958 

nephritica  as  a  cause  of  blind- 
ness, ii.  12 

pigmentosa,  vi.  959 

proliferans,  vi.  955, 958;  viii.  267 
atrophy  of  choroid  accom- 
panying, iii.  69 

punctate  albescens,  vi.  958 

saturnine,  vi.  957 

septic,  vi.  956 

serous,  vi.  956 

simple,  vi.  956 

solar,  vi.  958 

striata,  vi.  958 

suppurative,  vi.  956 

syphilitic,  vi.  958 ;  vii.  620 
Betino-choroiditis  as  a  cause  of 

blindness,  ii.  10 
Betinoskiascopy,  vii.  194 
Betractor,  v.  708 
Betrahens  aurem  muscle,  anom- 
alies of,  vi.  42 
Betroflexion  of  uterus,  viii.  80 
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Hetrog^ressive  changes  in  striated 

muscle,  vi.  27 
Retroperitoneal  tumora,  vi.  960 
Retropharyngeal  abscess,  vi.  599 
Retroversion  of  uterus,  viii.  80 
Retti,  V.  260 

Reute,  oplitlialmoscope  of,  vi.  881 
Revaccination,  viii.  116 
Reversion,  vi.  962 
Reynolds'  test  for  acetone  in  the 

urine,  i.  67;  viii.  49  ♦ 

Rhabditis  Cornwalli.  vi.  208 
genitalis,  vi.  207 
Nieilyi,  vi.  207 
pellio,  vi.  207 
terricola,  vi.  208 
Rhabdomyoma,  vi.  89,  77 
congenital,  vi.  281 
of  the  heart,  iv.  594 
of  the  parotid  gland,  vi.  511 
of  the  uterus,  viii.  98 
Rhabdonema  intestinale,  vi.  208 
nigrovenosum,  vi.  504 
strongyloides,  vi.  208 
Rhachitis,  vi.  975 ;  and  see  Rickets 
Rhamnozanthin,  ii.  515 
Rhamnus  ailifornica,  ii.  706 
cathartica,  ii.  515 
frangula.  ii.  515 
purshiante,  ii.  706 
Wightii,  ii.  515 
Rhatania-tannic  acid,  vi.  964 
Rhatany,  vi.  9(54 
Rheadic  acid,  vi.  785 
Rheadine,  vi.  785 
Rheic  acid,  iii.  76 
Rhein,  iii.  76;  vi.  974 
Rheometer,    Ludwig     and    Do- 

giel's,  iii.  100 
Rheotannic  acid,  vi.  974 
Rheum,  vi.  978 

officinale,  vi.  978 
palmatum,  vi.  978 
rhaponticum,  vi.  978 
Rheiun,  salt,  iii.  708 
Rheumatic  gout,  vi.  969 
Rheumatin,  vi.  964;  vii.  15 
Rheumatism,  acute,  i.  464 
cold  in,  iii.  195 
acute  articular,  vi.  964 
among  troops,  ii.  617 
bacteriology  of,  vi.  965 
clinical  history,  vi.  965 
complications,  vi.  965 
course  and  prognosis,  vi.  965 
diagnosis,  vi.  966 
diagnosed  from  gonorrhoeal 

arthritis,  iv.  404 
diagnosed  from  osteomyeli- 
tis, vi.  421 
etiology,  vi.  965 
morbid  anatomy,  vi.  965 
nature,  vi.  964' 
treatment,  vi.  966 
among  troops,  ii.  616 
blennorrhagic,  iv.  408;  and  see 

A  rth  r  it  lit,  gonorrhval 
chronic  articular,  vi.  967 
diagnosis,  vi.  968 
etiology,  vi.  967 
pathology,  vi.  967 
prognosis,  vi.  968 
symptoms,  vi.  968 
treatment,  vi.  968 
climate  suitable  for,  iv.  565 
diagnosed  from  acromegaly,  i.  95 
from  dengue,  iii.  402 
from  purpura,  v.  863 


Rheumatism,  diet  in,  iii.  468 
electrotherapeutics  in,  iii.  766 
gonorrheal,   iv.   408;    vii.  599; 
and  see  Arthritis,  goiiorrlMdal 
headache  in,  iv.  547 
health  resorts  for,  iv.  565 
hydrotherapy  in,  iv.  792 
muscular,  vi.  968 
cause,  vi.  968 
clinical  history,  vi.  969 
course  and  prognosis,  vi.  969 
diagnosis,  vi.  969 
morbid  anatomy,  vi.  968 
treatment,  vi.  969 
of  the  diaphragm,  iii.  485 
of  the  hand,  iv.  514 
of  the  pharynx,  vi.  591 ;  and  see 

Pharyngitis,  rhevmntie 
relation  of  chorea  to,  iii.  42 
the  joints  in,  v.  264 
Rheumatoid  arthritis,  i.  464,  544 ; 
vi.  969 
diagnosis,  vi.  971 
etiology,  vi.  970 
juvenile,  vi.  970 
kyphosis  in,  v.  878 
monoarticular,  vi.  970 
morbid  anatomy,  vi.  970 
pathology,  vi.  970 
prognosis,  vi.  971 
symptoms,  vi.  970 
treatment,  vi.  971 
vertebral,  vi.  970 
Rheumic  acid,  vi.  974 
Rhexis,  iii.  128 
Rhigolene,  vi.  971 
Rhinencephalon,  ii.  206;  vi.  852 
Rhinitis,  acute  catarrhal,  vi.  109 
acute,    due    to    occupation    or 
trauma,  vi.  114 
membranous,  vi.  112 
phle^monrms,  vi.  118 
purulent,  vi.  112 
atrophic,  vi.  120 
blennorrhagic,  vi.  112 
chronic,  vi.  114 
gonorrha>al,  vi.  112 
hypertrophic,  vi.  119 
intumescent,  vi.  116 
simple  chronic,  vi.  114 
Rhinoliths,  iii.  282 
Rhinoplasty,  vi.  904 
Rhinoscleroma,  vi.  148,  971 
Rhinoscopy,  vi.  101,  106 
anterior,  vi.  108 
posterior,  vi.  108 
Rhipicephalus  annulatus,  i.  487 
Rhodanides,  vii.  558 
Rhode  Island,   history  of  yellow 
fever  in,  viii.  587 
requirements  for  medical  prac- 
tice in,  iv.  48 
Rhodes'  audiphone,  iii.  684 
Rhodinol,  vi.  1000 
Rhodopsin,  iv.  77 
Rhombo-atloid  muscle,  vi.  48,  60 
Rhomboideus     major      muscle, 

anomalies  of.  vi.  48 
Rhomboideus     minor    muscle, 

anomalies  of,  vi.  48 
Rhombo-occipital  muscle,  vi.  48 
Rhonchus,  vi.  887 ;  and  see  Rales 
Rhubarb,  vi.  973 

as  a  laxative,  v.  409 
as  a  purgative,  vi.  810 
Canton,  vi.  974 
Chinese,  vi.  974 
Moscow,  vi.  974 


Rhubarb,  preparations  of,  vi.  974 

Shensi,  vi.  974 

Turkey,  vi.  974 

Tze-chuen,  vi.  97'4 
Rhus  diversiloba,  iii.  425;  vi.  698 

glabra,  vii.  568 

lobata,  vi.  698 

metopium,  vi.  698 

Michauxii,  vi.  698 

microcarpa,  vi.  698 

poisoning  by,  vi.  696 

pumila,  iii.  425;  vi.  698 

radicans,  v.  289;  vi.  696 

Rydbergii,  vi.  698 

toxicodendron,   iii.  424;  v.  239; 
vi.  696 

typhina,  vii.  568 

venenata,  iii.  425;  vi.  697 

vermicifera,  iii.  425 

vernix,  iii.  425:  vi.  697;  vii.  563 
Rhynchobdellidss,  iv.  702 
Rhynchoprion  penetrans,  ii.  8C8 
Ribemont's  intubating  cannula, 

iv.  142 
Ribs,  deformities  of  the.  ii.  805 

dislocations  of  the,  iii.  512 

fractures  of  tlie,  iv.  269 

fusion  of  the,  ii.  806 

osteomyelitis  of  the.  vii.  754 

supernumerary,  ii.  805 
Rice,  see  Starch,  vii.  439 
Rice  bodies,  iv.  772;  vi.  974 
Richardson's  sphygmograph,  vii. 

284 
Richfield  Springs,  vi.  975 
Ricin,  ii.  709 
Ridnoleic  acid,  ii.  709 
Ricinus,  vi.  701 

communis,  ii.  708 
Rickets,  vi.  975 

bone  in,  ii.  121 

course,  vi.  978 

definition,  vi.  975 

diagnosed  from  acromegaly,  i.  96 

diagnosis,  vi.  978 

etiology,  vi.  976^ 

foetal,  iv.  895 

history,  vi.  975 

kyphosis  in,  v.  877 

pathology,  vi.  976 

prognosis,  vi.  978 

prophylaxis,  vi.  978 

symptoms,  vi.  977 

synonyms,  vi.  975 

treatment,  vi.  978 
Rictus  palpebrarum,  iv.  64 
Rifles,  iv.  427 
Riga's  disease,  viii.  489 
Right-handedness,  iv.  4^9 
Rigg's  disease,  viii.  490 
Rigor  mortis,  ii.  586;  iii.  152 
Rima  glottidis,  v.  406 
Rinderpest,  detection  of,  v.  726 
Ringer's  solution,  viii.  416 
Ringworm,  vii.  781 

diagnosed  from  psoriasis,  vi.  7j*2 

of    the    beard,   diagnosed  from 
sycosis,  vii.  572 

of  the  body,  vii.  782 

of  the  nails,  vi.  93;  vii.  788 

of  the  scalp,  vii.  782 

Tokelan,  vii.  788 
Rinn^'s  test  for  hearing,  iii.  661 
Rio  de  Janeiro,  Brazil,  vi.  979 

history  of  vellow  fever  in,  viii 
58:)' 
Risorius  muscle,  anomalies  of,  vi. 
48 
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fitter's  disease,  vi.  54» 
Ritthausen's  xnethod  of  determin- 
ing proti.'ids  of  milk,  v.  828 
Biverius,  salt  of,  vi.  743 
Biviera,  The,  vi.  979 
B.oaxioake  Bed  Sulphur  Springs, 

vi.  »8() 
Boberts'  operation  on  the  nasal  sep- 
tum, vi.  120 
pelvis,  vi.  629 
Bobson's  bone  bobbin,  v.  180 
Boburite,  lui  explosive,  vii.  910 
Bocbelle  salt,  vi.  744 
as  ft  l.ixative.  v.  469 
as  a  purgative,  vi.  811 
Bochester,  N.  T.,  vi.  980 
Bockbrid^   Alum  Springs,   vi. 

\m\ 
Bock  Castle  Springs,  vi.  981 
Bock  Enon  Springs,  vi.  982 
Bock  fever  of  Gibraltar,  v.  685 
Bodent  ulcer,  vii.  946,  947 

(iiagnodeil  from  lupus  vulgaris, 
V.  615 
Bods  and  cones  of  the  retina,  iv. 

78 
Boentgen  rays,  and  see  X-rays 
apparatus,  vi.  984 
condenser,  vi.  986 
coil,  vi.  984 
interrupter,  vi.  984 
static  machine,  vi.  988 
vacuum  tubes,  vi.  986 
currents  for,  vi.  987 
dermatitis  from,  iii.  418 
in  examination  of  the  chest,  ii. 

814 
medico- legal  aspects  of,  vi.  988 
nature  and  action  of,  vi.  982 
therapeutic  uses  of,  vi.  990;  and 

see  Radiothtiapy 
use  of,  in  medicine  and  surgery, 
vi.  982 
Boe*s  operation  for  deviated  nasal 

septum,  vi.  126 
Boetheln,  vi.  994 

age  of  patients,  vi.  994 

and  measles,  diagnosis  of.  v.  718 

non-identity  of,  vi.  997 
and  scarlet  fever,   non -identity 

of,  vi.  997 
clinical  history,  vi.  995 
complications  of,  vi.  999 
diagnosis,  vi.  998 
eruption  of,  vi.  995 
etiology,  vi.  994 
liistory,  vi.  994 
symptoms,  vi.  996 
treatment,  vi.  999 
Bolando,  fissure  of,  see   Central 
fi9»nrt 
development  of,  ii.  277 
Boll-tube  cultures,  viii.  887 
Bomanovsky's  chromatin  stain, 

viii.  898 
Bomite,  an  explosive,  vii.  911 
Bongeiur  forceps,  v.  708 
Booms,  arrangement  of,  in  house, 
iv.  769 
disinfection  of.  iii.  504 
preparation  of,  for  operations,  i. 
567 
Boot  sheaths  of  hair,  viii.  566 
Boots,  poisonous,  vi.  702 
Boripa  armoracia,  iv.  787 
Bosa,  vi.  999 

ciinina.  vi.  1000 
centifolia,  vi.  1000 


Bosa  damascena.  vi.  lODO 

galiica,  vi.  999 
BosaceaB,  vi.  1000 

poisonous  plant,  vi.  707 
Bose,  vi.  999 

confection  of,  iv.  788;  vi.  1000 
Damascus,  vi.  1000 
dog,  vi.  1000 
hundred-leaved,  vi.  1000 
Bose  water,  vi.  1000 
pale,  vi.  1000 
red.  vi.  1000 
white,  vi.  1000 
Bosemary,  vi.  999 
Bosenquelle,  at  Aachen,  i.  1 
Boseola,  vi.  999 
epidemic,  vi.  994 
infantilis,  vi.  999 
Bosin,  vii.  913 
Bosin-weed,  iv.  415 
Bosmarinus  officinalis,  vi.  999 
Bosscommon  Spring,  vi.  1001 
'*Bot"  in  animals,  detection  of, 

v.  726 
Botch's  method  of  infant  feeding, 

iv.  867 
Bothberger's  neutral  red  agar, 

viii.  373 
Bouge's  method  of  resection   of 

superior  maxilla,  vi.  943 
'*  Bough  on  rats,*' poisoning  by, 

viii.  846 
Boumania,  Pharmacopoeia   in,  vi. 

5a5 
Bound  back,  ii.  808 
shoulders,  ii.  808 
Bound  ligament  of  the  hip -joint, 
iv.  691 
of  the  uterus,  vii.  161 

operations    for    shortening, 

viii.  84 
tumors  of,  viii.  98 
Bound  worm,  i.  862 

in  the  gall  bladder  and  gall  duct, 
iv.  298 
Bouz  operation,  vi.  900 
Boux  spatula,  viii.  886 
Bouz  tube  for  potato  culture,  viii. 

378 
Boux  water-bath  for  sterilizing 

serum,  viii.  380 
Boux's  metallic  thermo-regula- 

tor,  viii.  384 
Boyal  bay,  v.  467 
Boyal    Gorge   Hot  Springs,  vi. 

1001 
Boyal-les-bains,  France,  vi.  1001 
Bubber,  vi.  1002 
hard,  vi.  1002 
India,  vi.  1002 
Para,  vi.  1002 
vulcanized,  vi.  10C2 
Bubber  gloves,  in  obstetrics,  v.  885 

in  surgery,  iv.  378 
Bubber  sheet,  for  soldiers,  v.  796 
Bubefacients,  ii.  14;  iii.  304 
Bubella,  see  kotthelu 
Bubeola,  v.  714 :  and  see  Measles 
morbillosa,  vi.  994 
notha,  vi.  994 
scarlatinosa,  vi.  994 
sine  catarrho,  vi.  998 
Bubia,  ii.  670 

tinctoria,  v.  670 
Bubidium  and  ammonium  bromide, 
vi.  1003 
bromide,  vi.  1008 
iodide,  vi.  1003 


Bubinat    Mineral    Springs,   vi. 

1003 
Bubijervine,  iv.  625 
Buhner's  test  for  lactose  in  urine, 

viii.  43 
Bubus,  i.  763 

canadensis,  i.  768 

idteus,  vi.  1000 

occidentalis,  vi.  1000 

strigosus,  vi.  1000 

trivialis,  i.  763 

villosus,  i.  768 
Bue,  vi.  1008 
Buete's  ophthalmoscope,  vi.  379, 

381 
Buga,  ii.  210.  211 
Bum,  bay,  i.  737 
Bumex,  iii.  549 

acetosa.  vi.  706 

Hcetosella,  vi.  706 

crispus,  iii.  549 

obtusifolius,  iii.  549 
Bumination,  vii.  508 
Bupia,  vii.  611 
Bupture,  iv.  665;  and  see  Hernia 

of  the  cesophaguB,  vi.  846 

of  the  spleen,  vii.  426 

of  the  thoracic  duct,  vii.  746 

of  the  urethra,  viii.  15 

of  the  veins,  viii.  214 
Busbyine,  iii.  164 
Bussell's  fuchsin  bodies,  in  the 

nervous  system,  vi.  263 
Bussia,  Pharmacopoeia  in,  vi.  585 
BussiQa,  iv.  284 

emetica,  iv.  284 

virescens,  iv.  284 
Bust  fungi,  iv.  282 
Buta,  vi.  1008 

graveolens,  vi.  1008 
Butm,  vi.  1008 
Butinic  acid,  vi.  1003 
Butland,litass.,  vi.  1003 

btate  sanatorium  for  tuberculo- 
sis at.  V.  1008 
By dy  gier's  osteoplastic  resection 
of  rectum,  ii.  400 

of  sacrum,  i.  400 
Bye,  spurred,  iv.  1 

Sabadilla,  viii.  220 

Sabina,  vii.  43 

Sac,  lachrymal,  see  Lachrymal  sae 

vitelline,  viii.  334 

yolk.  viii.  334 
Sac^arated  pepsin,  vi.  555 
Saccharin,  vii.  1,  548 
Saccharomyoetales,  iv.  280 
Saccharomycosis,  vii.  1 
Saccharose,  vii.  548 
Saccharum,  vii.  548 
•     lactis,  V.  843 

offlcinarum,  vii.  548 

purificatum.  vii.  548 
Saccule,  or  sacculus,  i.  621 
Sacculus  laryngis,  v.  406 
Saccus  endolymphaticus,  i.  621 
Sacral  index,  vi.  536 

lymphatic  glands  and  plexus,  v. 
640 
Sacred  bark,  ii.  706 
Sacro-coccygeal  articulation,  vi. 
538 

ankylosis  of,  effect  on  labor,  vi. 
528 

diseases  of,  v.  277 
Sacro-coccygeus  anticus  muscle, 
vi.  62 
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Sacro-coccygeuB  posticus   mus- 
cle, vi.  60 
Sacro-iliac  articulation,  vi.  588 

injury  of.  vii.  2 
Sacro-iliac  disease,  vii.  2 
Sacrolumbalis  muscle,  anomalies 

ot.  vi.  60 
Sacro-sciatic  ligament,  vi.  53S 
Sacrum,  vi.  585 
**  Saddle-back,"  v.  167 
Saddle  nose,  vi.  124 
Saegerstown    Mineral    Springs, 

vii.  2 
Safflower,  vii.  3 
Saffiron,  vii.  8 

African,  vii.  3 

American,  vii.  3 

(Iyer's,  vii.  3 

false,  vii.  8 

mea(l(>\v,  iii.  191 

Spanish,  vii.  8 

thistle,  vii.  8 
Safrene,  vii  42 
Safrol,  vii.  42 
Sage,  vii.  3 

Sahara  chancre,  i.  170 
Sainbois,  v.  790 
Saint  Augustine,  Fla.,  vii.  4 
Saint  Catharine's  Well,  Ontario, 

vii.  4 
Saint  Clair  Sprinjg^,  Mich.,  vii.  4 
Saint     Helena    White   Sulphur 

Springs,  CaL,  vii.  5 
Saint  Ignatius'  bean,  iv.  843 
Saint  Louis,  Mo.,  vii.  5 
Saint  Louis  Springs,  Mich.,  vii.  6 
Saint    Moritz,   Switzerland,   see 

Saint  Paul,  Minn.,  vii.  6 
Salacetol,  vii.  7 
Salactol,  vii.  7 
Salad  oil,  vi.  856 
Sal  ammoniac,  iii.  4 
Salantol,  vii.  7 
Sal  de  duobus,  vi.  745 
Salicin,  vii.  7 
Salicylamide,  vii.  7 
Salicylanilid,  vii.  10 
Salicylate,  aluminum,  vii.  17 

of  tlieobromine  and  sodium,  iii. 
548 

lithium,  vii.  9 

methyl,  vii.  9 

pyramidon,  vi.  818 

sodium,  vii.  9 
Salicylates,  vii.  8 
Salicyl-bromanilid,   see  Autiner- 

rinr 
Salicylic  acid,  vii.  7 

as  a  cause  of  blindness,  ii.  18 

as  a  cause  of  herpes,  iii.  422 

as  a  ircrmicide,  iv.  385 

effec    of,    upon   body  temperu- 
tur.',  ii.  571 

idiosvncrasv  for,  iv.  H42 

m    milk,    determination    of,    v. 
840 
Salicylic  aldehyde,  vii.  9 
Salicyliden  phenetidin,  .see  Mul  i- 

kill 
Salicylo-acetic  acid,  see  Aspirin 
Salicylous  acid,  vii.  9 
Salicyl-quinine,  sec  Sttloqninint 
Salicyl-quinine    salicylate,     see 

li/u  ufudtl n 

Salicyl-resorcin-ketone,  vii.  9 
Salicyl-sulphonic  acid,  vii.  9 
Salifebrin,  vii.   10 


Saliformin,  vii.  10;  andsjc  Urotro- 

SaUgallol,  vii.  10 
SaUgenin,  iv.  246 
Saline  diuretics,  iii.  544 

indication  for,  iii.  544 
mineral  waters,  v.  847 
American,  v.  848 
European,  v.  848 
solution,  normal,  see  Ilypodermo- 
clyMH 
Salins  Moutiers,     see     Brides-les- 

Biiina 
Salipyrin,  vii.  10 
Salitannol,  vii.  10 
Salithymol,  vii.  10 
Saliva,  vii.  10 

composition  of,  vii.  91 
secretion  of,  vii.  10,  90 

action  of  cocaine  on,  iii.  158 
diminished  secretion  of,  vii. 

18 
excessive,  vi.  513;  vii.  13 
Salivary  calculus,  viii.  489 
concretions,  iii.  232 
cysts,  vi.  511 
fistula,  viii.  489 
Salivary  glands,  action  of  drugs 
upon,  vii.  92 
and  ducts,  diseases  of,  vii.  13 
diseases  of,  vii.  18 
inflammation  of.  vii.  13 
secretion  of.  vii.  90 

disturbances  of,  vii.  13 
disturbances,  effect  on  me- 
tabolism. V.  773 
influence     of     sympathetic 
nervous  system  upon,  vii. 
583 
nerves  of.  vii.  91 
tumors  of,  vii.  14,  909 
Salivation,  vi.  513:  vii.  13 

treatment,  viii.  489 
Salix,  vii.  14 

alba,  vii.  14 
Salkowski's  method  of  determin- 
ing   quantity   of    purin    Imses  in 
urine,  viii.  87 
Salocoll,  vi.  607 
Salol,  vii.  15 

camphor,  vii.  15 
methyl,  v.  781 
Salophen,  vii.  15 
Saloquinine,  vi.  827;  vii.  15 

Siilicylate  of,  vi.  964 
Salp§tri<^re    method  of    inducing 

hypnosis,  iv.  812 
Salpingectomy,  iv.  187 
Salpingitis,  iv.  184 

a   cause  of  extra-uterine  preg- 
nancy, iv.  54 
Salpingostomy,  iv.  137 
Salpingotomy,  iv.  187 
Sal  prunelle,  vi.  745 
Sal  soda,  vii.  257 
Salsomaggiore,  Italy,  vii.  15 
Salt  or  salts,  antidotal  action  of,  i. 
378 
bile.  i.   754 
bitter,  v.  678 

purging.  V.  673 
era!)  orchard,  iii.  811 
diffusion  and  action  of.  viii.  414 
dissociation  of,  viii.  414 
diuretic,  vi.  744 
emetic  action  of,  i.  870 
Epsom,  v.  678 
inorganic,  as  food,  i.  175 


Salt  or  salts,  iuorg^iuic.  in  metabo- 
lism of  body,  i.  175 
ionization  of,  viii.  414 
metallic,  as  deodorants.  Hi.  411 
of  lemon,  vi.  453 
of  Riverius,  vi.  743 
of  sorrel,  vi.  452 
purging,  tasteless,  vii.  258 
Hochelle,  vi.  744 
Seignette's,  vi.  744 
Salt  Lake  City,  Utali,  vii.  16 
Salt    Lake   Hot    Springs,   Salt 

Lake  County,  XTtaL.,  vii.  17 
Saltpetre,  vi.  745 
Salt  rheum,  iii.  708 
Salt   solutions,  effect  on    tissues, 
viii.  418 
on  intestines,  viii.  418 
on  red  blood  cells,  viii.  418 
Salt  Sulphur  SpringVy  vii.  17 
Salubrol,  vii.  17 
Salumin,  vii.  17 

Salvator  Mineral  Spring,  vii.  17 
Salvia,  vii.  3 

officinalis,  vii.  8 
Sambucus,  vii.  18 
canadensis,  vii.  18 
ni^ra,  vii.  18 
poisonous  plant,  vi.  704 
San  Antonio,  Texas,  vii.  18 
San  Bemabe,  i.  142 
San  Bemab^  Springs,  vii.  10 
San  Bernardino  Hot  Springs,  vii. 

19 
San  Diego  and  Littoral,  Gal.,  viL 

20 
San  Die^  de  los  Baftos,  vii.  28 
San  Francisco,  Cal.,  vii.  24 
San  Bemo,  Italy,  vii.  25 
Sanatoria,  see  articles   on   Faikm- 
stein,    Goerhersdorf,  Utitland,   and 
Open-air  treatment 
Sand,  brain,  iii.  228 
Sand  flea,  ii.  828 
Sandal  wood,  oil  of,  vii.  10 
Australian,  vii.  19 
diuretic  action  of,  iii.  547 
West  Indian,  vii.  19 
Sandals  for  soldiers,  v.  790 
Sandarac,  vii.  19 
Sandfloh,  ii.  828 

S£lnger's  operation,  Ctpsareuu  sec- 
tion, ii.  542 
Sanguinaria,  ii.  73 
canadensis,  ii.  73 
Sanguinarine,  ii.  73 
Sanguisorba,  vi.  1000 
Sangxdsuga  tegypticu,  iv.  701 
medicinalis,  iv.  701 
officinalis,  iv.  701 
Sanitary     improvements,    effect 

upon  the  death  rate,  viii.  257 
Sanitary    inspection,     see     Ilotitte 
stiniUition 
of  buildings,  iv.  768 
qualification  of,  iv.  768 
Sanitation,  housis  iv.  750 
Sanoform,  vii.  25 

Sansom's  mixture  as  an  anesthe- 
tic, i.  292 
Santa  Barbara,  Cal.,  vii.  27 
Santa  Barbara  Hot  Sprines,  vii. 

28      • 
Santa  Catalina  Island,  Cal.,  vii. 

28 
Santa  Fe,  vi.  282 

Santa    Bosa   White    Sulphur 
Springs,  vii.  29 
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Scarlet  fever* 


Santa  Ysabel  Sulphur  Springrs, 

vii.  29 
Santalum  album,  vii.  19 

I'ubrum,  vii.  42 
Santouica,  viii.  815 
Santonin,  vii.  29 

poisouing  by,  vii.  80 

used  for  round  worm.  i.  862 
Santonin-oxim,  vii.  80 
Santorini,  cartilages  of,  v.  40h 

duct  of,  vi.  460 
Saphenous  vein,  external,  anom- 
alies of,  viii.  207 

internal,  anomalies  of,  viii.  207 
Sapo,  vii.  255 

mollis,  vii.  255 
Sapocarbol,  vii.  80 
Sapodermin,  vii.  80 
Bapolan,  vii.  80 
Saponair  officinale,  vii.  256 
Saponaria  vaccaria,  vi.  701 
Saponification,  i.  102 
Saponin,  vii.  256 
SapraDmiay  vii.  128 
Saprin,  ptomaTn,  vi.  785 
Baprol,  vii.  80 
Saprolegniales,  iv.  279 
Saprophytes,  i.  680 
Saranac  liake,  see  Adirondacks,  1. 

126 
Saratoga  Springs,  vii.  81 
Barcina,  i.  680 
Saroocystis  liominis,  viii.  545 

Lindomanni,  viii.  545 

muris,  viii.  545 
Sarcodina,  viii.  529 
Sarcolactic  acid,  see  Lactic  acid 
Sarcolemma,  vi«  15,  22 
Sarcolymph,  iii.  270 
Sarcoma,  ii.  640;  vii.  82 

alveolar,  vii.  88,  908 

characterized  by  production  of 
intercellular  substance,  vii.  82 

chloroma,  vii.  87 

chondrosarcoma,  vii.  84 

choriocellulare,  viii.  95,  and  see 
Dedduoma  malignum 

chromatophoroma,  vii.  87 

curative  influence  of  erysipelas 
in,  iv.  6 

deciduocellulare,  iii.  898:  vii. 
595;  viii.  95;  and  see  Decidu- 
ama  malignvm 

diagnosis,  ii.  641 

endothelioma,  vii.  38 

giant-cell,  vii.  84,  907 

groups,  vii.  82 

having  an  alveolar  structure, 
vii.  87 

Icaryokinesis,  evidence  of,  v.  301 

kyphosis  in.  v.  878 

malignant  leiomyoma,  vii.  85 
lymphoma,  vii.  86 

melanoma,  vii.  87 

melanosarcoma,  vii.  87 

melanotic,  ii.  680.  644;  vii.  87 

metastasis  of,  v.  779 

myeloma,  vii.  87 

myxosarcoma,  vii.  88 

-of  the  adrenals,  vii.  567 

of  the  auricle,  iii.  610,  668 

of  the  bladder,  i.  769,  792 

of  the  bone,  ii.  146 

of  the  cervix  uteri,  viii.  94 

of  the  choroid,  iv.  HI 

of  the  ciliary  body,  iv.  Ill 

of  the  clavicle,  iii.  180 

of  the  conjunctiva,  iv.  109 


Sarcoma  of  the  cornea,  iii.  291 

of  the  e  vol  ids.  iv.  107 

of  the  f^allopian  tubes,  iv.  188 

of  the  hand  and  tingers,  iv.  501 

of  the  heart,  iv.  594 

of  the  intestine,  v.  189 

of  the  kidney,  v.  824 

of  the  lachrymal  glands,  iv.  116; 
vi.  406 

of  the  larynx,  v.  484 

of  the  liver,  v.  555 

of  the  lower  jaw,  ii.  642;  v.  256 

of  the  lung,  v.  607 

of  the  lymph  nodes,  v.  662 

of  the  mamma,  ii.  476.  680,  648 

of  the  middle  ear,  iii.  670 

of  the  muscle,  vi.  41 

of  the  nose,  vi.  140 

of  the  oesophagus,  vi.  844 

of  the  optic  nerve,  iv.  118 

of  the  orbit,  iv.  115 

of  the  ovary,  vi.  486 

of  the  parotid  gland,  vi.  510 

of  the  penis,  vii,  177 

of  the  periosteum,  vi.  570 

of  the  peritoneum,  vi.  570 

of  the  pharynx,  vi.  604 

of  the  prostate,  vi.  770 

of  the  thoracic  duct,  vii.  746 

of  the  thyroid  gland,  iv.  887 

of  the  umbilicus,  viii.  6 

of  the  upper  jaw,  ii.  642;  v.  250 

of  the  urethra,  i.  770 

of  the  uterus,  viii.  94 

of  the  veins,  viii.  219 

osteosarcoma,  vii.  84 

possessing  a  reticulum,  vii.  85 

spindle-cell,  vii.  88.  907 

starvation  of,  v.  680 

symptoms,  ii.  641 
Sarcomere,  iii.  270 
Sarcophaga  camaria,  v.  154 
Sarcoplasm,  vi.  16 
Saroopsylla  gallinacea,  v.  155 

penetrans,  ii.  828;  v.  154 
Saroopsyllidee,  v.  154 
Sarcoptes,  i.  480 

aucheniie,  i.  483 

canis,  i.  488 

capne,  i.  488 

dromedarii,  i.  488 

equi.  i.  488 

hominis,  i.  481 

leonis.  i.  488 

minor,  i.  438 

ovis,  i.  438 

scabeii,  i.  481 :  vii.  48 
crustosee,  i.  482 

suis,  i.  488 

vulpis,  i.  488 

wombati,  i.  488 
Sarooptidee,  i.  480 
SarcoptinsB,  i.  480 
Sarcosin,  i.  68 
Sarcosome,  iii.  270 
Sarcosporidia,  viii.  545 
Saroostyles,  vi.  16 
Sarsapaxilla,  vii.  40 

Brazilian,  vii.  40 

Central  American,  vii.  40 

Costa  Rica,  vii.  40 

false,  vii.  41 

Honduras,  vii.  40 

Indian,  iv.  681 

Jamaica,  vii.  41 

Lima,  vii.  40 

Mexican,  vii.  41 

Para,  vii.  40 


Sarsaparilla,  Tampico,  vii.  40 

Texas,  v.  859 

Vera  Cruz,  vii.  40 
Sarsasaponin,  vii.  41 
Sartorius  muscle,  vii.  787 

anomalies  of.  vi.  57 
Sassafras,  vii.  41 

medulla,  vii.  42 

pith,  vii.  42 

sassafras,  vii.  41 

variifolius,  vii.  41 
Sassafrid,  vii.  42 
Sassy  bark,  ii.  708;  vii.  42 
Satureja  hortensis,  v.  879 
Saturnism,  v.  472 
Saunders,  red,  vii.  42 
Savastana  odorata,  iii.  888 
SavilPs  disease,  iii.  418;  and  see 

Dermatitis  epidemica 
Savine,  vii.  48 
Savory,  summer,  v.  879 
Saw  pailmetto,  vii.  48 
Sayre's    dressing     for    fractured 

clavicle,  iv.  269 
Scabies,  vii.  48 

and  eczema,  differential  diagno- 
sis of.  iii.  716 

of  the  bands  and  fingers,  iv.  507 
Scala  tympani,  i.  620 

vestibuli,  i.  620 
Scalds,  ii.  517 

as  a  cause  of  death,  i.  672 

of  the  larynx,  v.  414 

of  the  mouth,  viii.  490 

of  the  tongue,  vii.  797 
Scalenus  anticus  muscle,  anom- 
alies of.  vi.  47 
Scalenus  medius  muscle,  anom- 
alies of,  vi.  47 
Scalenus  minimus  muscle,  vi.  47 
Scalenus  posticus  muscle,  anom- 
alies of.  vi.  47 
Scalp,  eczema  of  the,  iii.  722 ;  vi.  782 

megalosporon  of  the,  vii.  782 

phlegmon  of  the,  vi.  614 

ringworm  of  the,  vii.  782 

seborrhoea  of  the,  vi.  782 

syphilis  of  the,  vi.  782 

wounds  of  the.  ii.  421 
Scammonium,  vii.  44 
Scammony,  vii.  44 

purgative  action  of,  vi.  812 

virgin,  vii.  44 
Scansorius  muscle,  vi.  56 
Scaphoid,  dislocation  of,  iii.  580 
Scapula,  congenital  elevation  of,  ii. 
806 

diseases  of  the,  vii.  45 

fractures  of  the,  iv.  259;  vii.  45 

surgical  affections  of  the,  vii.  45 

tumors  of  the,  vii.  45 
Scapulo-oostalis  minor  muscle, 

vi.  50 
Scapulo-humeral    muscular   atro- 
phy, vi.  62 
Scar,  iii.  86;  and  see  Cicatrix 
Scarification,  ii.  78 
Scarificator,  ii.  78 
Scarlet  fever,  vii.  46 

among  troops,  ii.  589 

and  dengue,  differential  diagno- 
sis of ,  iii.  402 

and    measles,  diagnosis    of,   v. 
718;  vi.  998 
relation  of,  vi.  997 

blindness  in,  ii.  12 

cervical  adenitis  in,  vii.  53 

changes  in  the  blood  in,  vii.  58 
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I 


ffvphilitic  affecti<.c»    f  -_ 
vii.*  619 

ttjinoniof  the,  iv.  ll«*.  t-   r. 
Sdctmtiiis,  acmfulouc  i::.  :« 
Sderana,  vii.  75 

monatorum,   vi.   337.  S>    -• 
75;  and  sec  QuUn^i  v 
rt/m 
SclerBrythrixi,  iv.  2 
ScleiiA«i«,  vii.  75 
Sderitu,  vii.  74 

complicated,  vii.  74 

HHiple.  vii.  74 

ftcrofiiloug,  vii.  74 
Sdaroanthln,  iv.  2 
Bderocrystalline,  iv.  3 
Sdaroderma,  vi.  283 :  vii  7^ 

circumscribed,  v.  H5I 

conscriptum,  see  Mi'rjJL-na 

of  the  hand.  iv.  512 
Sderodennia,  vii.  75 
SdflToiodin,  iv.  2 
Sdflrokeratitis,  viL  74 
Scleroma  adultoram.  vii.  7^ 

neonatorum,  vi.  S37.  S> 
Scleromucin,  iv.  2 
Selaroais,  arayotropliic  ikbefv    :_ 
851 

combined,  vii.  385 

disseminated,  viiL  4111 

insular,  vUi.  491 

lateral,  vii.  &50 

multiple  cerebro-«^»x&aI  t-l  4il 
cerebrO'Spinal.    d»cn  •«'  i 
from  brain  tuiarc^  &.  wi 

multiple,  diagnosed  (r:cB  p^-r 
sis,  V.  92 

of  the  spinal  cord.  t1  4Sr^ 

of  the  retinal  reaKli^  tt.  StK 

of  the  veina,  see  FA^riumn^^'^a 

the  hand  in.  iv.  53:S 
Bderostosui  rtnmleMki,  rL  t!i 
Sclerotic  acid,  iv.  t 
SderoUum.  iv.  l 

clavus,  iv.  2 

of  clavicepa pur^-zna.  ir  l 
Scolex,  echinocrcc;asw  v  5^j 
Scolioais,  ii.  K>7;  t.  4m    an*2  «^ 

claadflcatioo.  r.  «»' 

congenital,  ii.  SiC 

etiology,  t.  4a> 

primary  cimnp»  bu  ▼.  ^i7 

secondary  ctmjz  tv*  m,  v.  4S^ 

symptoma.  t.  ^f$i 

treatment,  r.  40 
Scolopendra,  t.  i<i^ 

castanioept.  ▼.  Z^ 
Soombrin,  pi>-<Galx  vl  7W 
Scooper'e  pDmmmmmm^  v .  ttft 
Scoparin,  ii.  4fK 
Scoparius,  ii  «9if 

diuretic  acti.a  •}£  oL  >K7 
Scopola,  va  ;« 

belladonna,  v^  ^ 

caminlioa  t^  71^ 

Japonica.  rx  TH- 
Scopolamiiia,  rr.  7iir 

hydrohrr— tut  «»  iLr^naiU!.  W 
818 
Scopolia japwrtna . ,  {fifwrnmiB.  L  Hio 
Scorlratic  aloar.  Ti«  iMi 
Scorbntoa,  vn.  T2f .  4iui  aw  .2^rry 
Soorjuon,  v.  ann 
Scorpifmlit».  r.  &1f|4 
Scorpions,  i.  tSf   t  toft- 
sting  cf.iL  laH: 

water,  t.  stt* 
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Scarlet  fever. 
SenslbUity. 


Screen  for  record  of  lateral  curva- 
ture of  spine,  v.  462 
Screw- worm,  v.  154 
Scrofula,  vii.  77,  903 

of  the  lymph  nodes,  v.  666 
Scrofuloderma,  vii.  77 
Scrofulous  diseases  of  eye,  as  a 

cause  of  bliudaess,  ii.  12 
Scrofulous,  percentage  of.  from  con- 
sanguineous marriages,  iii.  257 
Scrophularia,  vii.  78 
Scrophulariacen,  vii.  77 

distinguished  from  labiated,  v. 
870 
Scrophularin,  vii.  78 
Scrotum,  cancer  of  the  (chimney- 
sweeps'), ii.  682 
contusions  of  the,  vii.  178 
cysts  of  the,  vii.  179 
eczema  of  the,  iii.  725 
elephantiasis  of  tlie,  iii.  788 
Iiflpmatocelc  of  the,  vii.  178 
inflammation  of  the,  vii.  178 
injuries  of  the,  vii.  178 
tumors  of  tlie,  vii.  179 
wounds  of  the,  vii.  178 
Scurvy  or  scorbutus,  vii.  78;  see 
also  under  Purpura,  vi.  78 
button,  iii.  707 
clinical  history,  vii.  79 
definition,  vii.  78 
diagnosed  from  purpura,  v.  862 
diaenosi8»  vii.  80 
etiology,  vii.  78 
general  considerations,  vii.  78 
history,  vii.  78 
infantile,  vii.  81 

clinical  symptoms  in,  vii.  82 
diagnosis,  vii.  82 
etipiogy,  vii.  81 
general  considerations,  vii. 

81 
pathology,  vii.  82 
treatment,  vii.  82 
in  the  army,  ii.  619 ;  v.  808 
pathology,  vii.  80 
prognosis,  vii.  80 
the  joints  in,  v.  265 
treatment,  vii.  80 
Scutellaria,  v.  879:  vii.  241 
lateriflora,  vii.  241 
Western,  vii.  241 
ScttteUarin,  vii.  241 
Seasickness,  vii.  82 

idiosyncrasy  in,  iv.  841 
Sea  voyage,  vii.  85 

contramdications,  vii.  86 
indications,  vii.  86 
in  treatment  of  tuberculosis,  i. 
641 
Sea  water,  distillation  of,  for  use  on 

ships,  vi.  169,  170 
Sea-wrack,  i.  799 
Sesd,  golden,  see  Eydnutis 
Seasons,  influence  of,  upon  sickness 
and  death  in  the  army,  i.  498 
in  relation  to  dysentery,  iii.  567 
to  insanity,  v.  80 
Seat- worm,  i.  868 
Sebaceous  glands,  viii.  658 

secretion  of,  vii.  100 
Seborrhcsa,  vii.  86 

diagnosed  from  eczema,  iii.  728 

from  psoriasis,  vi.  782 
diagnosib,  vii.  88 
etiology,  vii.  88 
of  the  auricle,  iii.  607 
oleosa,  vii.  87 


Seborrhosa  sicca,  vii.  87 

symptoms,  vii.  87 

treatment,  vii.  89 
Sebum  ovile,  vii.  548 
Secale  cereale.  iv.  1 

comutum,  iv.  1 
Seccec,  ii.  828 
Second  nerve,  iv.  79 

wind.  iv.  612 
Secondary  anssmia,  blood  changes 
in.  ii.  69 

cachexia  in.  ii.  581 

causes  of,  ii.  582 

classification  of.  ii.  582 
Secondary  waves  of  pulse,  vi.  799 
Secrecjr,  professional,  iv.  141 
Secretin,  vii.  90 

Secretion  or  secretions,  adrenal, 
vii.  101 

biliary,  vii.  97 

effect   of   sympathetic  nervous 
system  on,  vii.  582 

external,  vii.  90 

gastric,  v.  778;  vii.  95 

hepatic,  v.  778 

inhibition  of,  v.  24 

in  insanity,  v.  58 

internal,  v.  774;  vii.  101 

mammary,  ii.  471;   v.  818;  vii. 
101 

metastasis  of,  v.  778 

pancreas,  internal  secretion  of, 
vii.  104 

pancreatic,  v.  774;  vii.  98 

physiology  of,  vii.  90 

renal,  vii.  98 

reproductive,  vii.  104 

salivary,  v.  778;  vii.  90 

sebaceous,  vii.  100 

small  intestines,  vii.  97 

sweat,  vii.  100 

thyroid  tissues,  vii.  101 
Secretory  disorders  of  hysteria, 

iv.  888 
Section  cutting,  iv.  718 
Sections,  methods  of  making,  iv. 
712 

of  nervous  tissue,  Ii.  824 

serial,  iv.  716,  717 
Sects,  medical,  iv.  47 
Securite,  vii.  910 
Sedatin,  vii.  105 
Sedative,  heat  as  a,  iv.  624 
Sedatives,  nervous,  in  insanity,  v.  72 

poisons,  vi.  691 

urinary,  viii.  27 

vascular,  in  insanity,  v.  72 
Sedgwick  and  Tucker's  a^robio- 

scope,  viii.  408 
S^dillot's  operation,  cheiloplasty, 
vi.  902 

harelip,  iv.  586 
Sediment  in  milk,  v.  888 
Sediment,  urinary,  viii.  56 
Seeds,  adulteration  of,  iv.  168 

poisonous,  vi.  699 
Segmentation  of  the  body,  vii.  105 

of  the  ovum.  vii.  106 
Segmenting  zone,  ii.  2 

in's  signal  symptom,  in  epi- 


lepsy, ii.  420 
Seiolitz  powder,  vi.  744 

as  a  laxative,  v.  469 
Seigler's  Springs,  vii.  109 
Seignette's  salt,  vi.  744 
Selection,  genetic,  iv.  85 
natural,  iv.  28 
physiological,  iv.  88 


I 


Selection,  reproductive,  iv.  85 

sexual,  iv.  84 
SeliwanofTs  reaction   for   levu- 

lose,  viii.  42 
Semecarpus  anacardium,  ii.  707 
Semen  contra,  viii.  815 

sanctum,  viii.  815 
Semicircular  canals,  i.  620 

function  of,  i.  624;  iii.  859 
Semilunar  cartilages,  displaced, 

massage  for,  v.  698 
Semilunar  ganglia,  vii.  578 

pathology  of,  vii.  109 
Semimembranosus   muscle,    vii. 
740 

anomalies  of,  vi.  56 
Seminal  incontinence,  vii.  192 
Seminal  stains,  medico-legal  ex- 
amination of,  vii.  112 
Seminal  vesicles,  iv.  827 

abscess  of,  vii.  190 

concretions  of,  vii.  191 

calculi  of,  vii.  191 

cysts  of,  vii.  191 

diseases  of,  vii.  190 

inflammations  of,  vii.  190 

malformations  of.  vii.  190 

tuberculosis  of,  vii.  191 

wounds  of,  vii.  190 
Semitendinosus  muscle,  vii.  740 

anomalies  of,  vi.  56 
Senega,  vii.  118 

as  an  expectorant,  iv.  50 
Senegin,  vii.  114 
Senescence,  phenomena  of.  1.  188 
Senile  changes,  health  resorts  for, 

iv.  565 
Senile  necrosis,  vi.  202 
SeniUty,  vii.  114 

climate  suitable  for,  iv.  565 

external  phenomena  of,  iii.  878 

healtb  resorts  for,  iv.  565 
Senna,  vii.  116 

action  and  use,  vii.  117 

administration,  vii.  117 

Alexandrian,  vii.  117 

allied  products,  vii.  117 

as  a  laxative,  v.  470 

as  a  purgative,  vi.  810 

British,  vii.  116 

constituents,  vii.  117 

description  of,  vii.  117 

Indian,  vii.  117 

Tinnevelly,  vii.  117 

varieties  of,  vii.  116 
Senn's  decalcified  bone  plates,  v.  179 

lateral  implantation  suture,  v. 
179 

method  of  amputation,  i.  266 
Sensation,  disorders  of,  vii.  117 

disturbances  of,  in  hysteria,  iv. 
881 

idiosyncrasy  In,  iv.  841 

irradiated,  v.  281 

primary  centres  of  localization, 
ii.  808 

visual  and  auditory  compared,  i. 
624 
Sense,  muscular,  i.  282 

special,  disturbances  of,  in  in- 
sanity, V.  51 
Senses,  development  in  infancy,  iv. 
858 

in  childhood,  ii.  882 
Sensibility,  cutaneous,  disturb- 
ances of,  in  insanity  v.  51 

functional  derangements  of,  i. 
288 
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metbfJa  of  testing,  i.  282 

Serum  therapy,  vii.  132 

Sexual  tujxiA 

in  ttuthnix,  vii,  188 

tween,  i 

tactile,  i.  135 

in  diphtheria,  iii,  489 

iv.  880 

disturbances  of,  in  insanity, 

in  phlegmon,  vi.  619 

in  neurast 

V,  51 

Seaamum  indicum,  i.  748 

Sexual  glan 

BenaitiTsnesa     to     temperature 

Betons,  iii.  805 

formations  o 

Bettiny-up  drill,  v.  815 
SevenWks,  iv.  774 

Sexual  instil 

Seuaory  areaa,  distribution  of,  ii. 

Sexual  Ufe  < 

806 

Seven  Springs,  vii.  184 

tration  i 

Seventh  nerve,  iii.  821 

of  women. 

vi.  250 

Sevum,  vii.  548 

the,  ii.  ■: 

Separated  milk,  v.  832 

pneparatum.  vii.  548 

Sexual  organ 

Separation  of  retina,  vi.  S59 

ovaries,  vi 

Sepia  offlcinaUa,  iii.  389 

cation  of,  vii.  185 

oviducts. 

SepaiB,  in   fractures,   trt-atmcnl  of, 

Sewage  farms,  vii.  185 

uterus,  vii 

iv.  257 

Bewer  air,  i.  l.'>8 

™c,s 

in  the  new-born.  vi.  278,  281 

Bewerage  and  sewage  disposal. 

neonatorum,  vi.  281 

viT.  134.  139 

Bexnal  orgai 

puerperal,  vi.  798 
Septic  absorption,  a  cause  of  sub- 

care of  sand  filters,  vii.  186 

organ»,  i 

contact  Alters,  vii.  141 

injuries  ai 

involution  of  uterus,  viii.  101 

'X 

Septicsamia  and  pynmia,  vii.  122 

dUposal  by  dilution,  vii.  184 

clHssiflcution.  vii.  122 

for  isolated  bouses,  iv.  766 

diagnosis,  vii.  129 
etiology,  vii.  128 
liistodcal  memui-anda,  vii.  123 

tor  villages,  iv.  766 

vii. 

system  of  Brockton,  vii.  187 

calciB 

filters  of  coarse  material,  vii.  141 

oft 

patliology.  vii.  128 

filtration  at  Marlborougb.  Mass.. 

ehylo< 

post-mortem  findings,  vii.  134 

vii.  188 

congei 

prognosis,  vii.  129 

through   gmvel  or  other 

pen 

puerperal,  vi.  798;  vii.  125 

coarse  material,  vii.  141 

cord. 

signs  ami  syniptoins.  vii.  124 

through   intermittent    sand 

epidid 

treatment,  vii.  129 

fllt^rs,  vii.  136 

epidid 

Saturn  of  the  noae.  vi.  101 

Intermittent    continuous    filtra- 
tion, vll.  148 
filtration,  vii.  136 

episps 

extirp 

glar 

curtilages  of.  vi.  101 

mechanical  straining,  vii.  140 

extirp 

method  of  operation  of  sand  fil- 

178 

outjcrowtbs  from.  vi.  126 

ters,  vii.  136 

fihro^ 

perforations  of.  vl.  125 

physical  characteristics  of  sand 

circ 

polypi  of,  vi,  129 

/or  flllratlon.  vll.  186 

gangr 

Seqneatration,  vi.  205 

rate  of  flltralion  through   sand 

176 

filters,  vii.  186 

btpma: 

sand  niter  areas,  vii.  187 

herp 

Seroeitia,  clironic  multiple,  viii.  504 

septic  tank  treatment,  vii,  143 

Htr, 

Seroaynovitis,  vii.  OM 

sewage  farming,  vii.  185 

horns. 

Seipentaria,    vii.    254;    and    sec 

straining,  vii.  140 

hydroi 

Snakeroot 

theory  of  bacterial  purification. 

185 

family,  i,  449 

vii.  135 

bydrn 

Texas,  vii.  255 

Bex,  vii,  144 

185 

Virginia,  vii.  254 

as  a   factor   in   occupation,   vi. 

hypos 

SerpyUum,  vii.  765 

831 

impoti 

Serratus  mapnua  muacle,  anom- 

characteristics of,  primari-,  vll. 

Intlam 

alies  of.  vi.  51 

144 

bodi 

Serratua  poaticua  inferior  mus- 

secondaiy. vii.  145 

Injurii 

cle,  anomaliefl  of,  vi.  00 

tertiary,  vii.  145 

Irritah 

Berratua  posticus  superior  mus- 

determination of,  in  cadaver,  ii. 

lympl 

cle,  anomalies  of.  vi.  60 

589 

and 

Sarres  fines,  iv.  726 

determined  by  pelvic  measure- 
ments, 11.  541 

maligi 

Berum,  against  snake-bite,  vi.  715 

177 

antivenomous,  vi.  715 

byskeleton,  ii.  540 

orchid 

bactericidal  action  of.  ii.  86 

effect   of,   upon  pulse   rate,   iii. 

orchit 

blood,  ii.  84.  86 

no 

parapl 

compared  with  chyle,  iii.  76 

Influence  of,  upon  dysentery,  lit. 

phi  mo 

composition  of.  Hi.  76 

568 

eel,  viii.  477 

upon  longevity,  v.  569 

semini 

upon  neurastlieiiia,  vi.  251 

192 

elobullcldal  action  of.  ii.  86 
fiKmo)ysisbv  means  of,  viii.  468 

In  insanity,  v.  30.  81 

semini 

modifying  dosage,  iii.  651 

skin  ( 

leucocytolylic.  viii.  476 

Sexton's  ear  forceps,  iii.  063 

lipolytic  action  of,  Ii   86 

sperm 

lymnbntolylic.  viii.  477 
nephrolrtfc,  riii.  4TT 

mucous  mpmbrane,  vi.  183,  184 

the. 

Sexual  differences  in  the  skeleton, 

sjtcrm 

neurolytic,  viii.  477 

ii.  530 

the. 

thymlytic.  vHi.  477 

Yersln's    anlii>est,    in    bubonic 

Sexual  disorders,  a  cause  of  head- 

sperm 

ache,  iv.  54U 

sperm 

plaeue,  ii.  511 

sterilil 

Serum  diagnoais,  vii.  181 

lepsy,  iii.  849 

\eBtici 

ti.-cbiii<)ue  of,  vii.  183 

as  factor  in  paresis,  v.  88 

180 
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Sexual  organs,  male,  injuries  and 
diseases  of, testicle,  inflam- 
mation of  the,  vii.  180 
testicle,  injuries  of  the,  vii. 

180 
testicle,  syphilis  of  the,  vii. 

184 
testicle,  tuberculosis  of  the, 

vii.  188 
testicle,  tumors  of  the,  vii. 

184 
tul)ercuIosis,  vii.  177 
varicocele,  spontaneous,  vii. 

188 
varicocele,       symptomatic, 

vii.  188 
venerea]     ulcerations,     see 
Cftaneroid,  syphilis 
Sexual    organs,    malformationa 
of,  vii.  CIO 
female,  vii.  710 
male,  vii.  710 
Sexual  selection,  iv.  84 
Shaddock,  iii.  127 
Shadow  test,  vii.  194 
Shake  cultures,  viii.  888 
Shaking  palsy,  vi.  485 
Shannondale  Springs,  vii.  198 
Sharon  Springs,  vii.  198 
Sharpey's  fibres,  ii.  116 
Sheboygan  Mineral  Well.  vii.  199 
Sheep,  apoplexy  among,  detection 
of.  V.  786 
"  braxy  "  among,  detection  of,  v. 
736 
Sheeppox,  detection  of,  v.  726 
Sheep,  hsmolymph  glands  of ,  iv.  468 
Sheet,  rubber,  for  soldiers,  v.  796 
Sheffield  grinder's  rot,  v.  594 
Sheldon  Springs,  vii.  199 
Sheringham  valve,  iv.  757 
Shield,  viii.  178 
Shingles,  iv.  686;  and  see  Herpes 

zotfter 
Ship,  transportation  of  disabled  on, 

vi.  187 
Ship's  air,  sources  of  contamination 

of.  vi.  168 
Ships,  disinfection  of,  iii.  498.  606 
hygiene  of,   vi.   165;    and   see 

Saml  hygiene 
inspection  of,  at  quarantine  sta- 
tion, vi.  823 
relation  between  size  of  hatches 

and  tonnage  of,  vi.  158 
ventilation  of,  vi.  155 
water  supply  of,  vi.  167 
Shir  khist,  v.  698 
Shirts,  military,  v.  795 
Shock,  as  immediate  cause  of  death, 
i.  666 
electrical,  clinical  manifestation 
in,  iii.  750 
resuscitation  from,  iii.  752 
spontaneous  recovery  from, 
iii.  752 
from  hemorrhage,  effect  of  en- 

teroclysis  on,  iii.  888 
in  contusions,  iii.  278 
in  gunshot  wounds,  iv.  440 
intravenous  injection  in,  v.  194 
surgical,  vii.  199 
symptoms  of,  i.  20 
treatment  of,  i.  20 
Shoddy  fever,  vi.  321 
Shoe,  army.  v.  795 

for  metacarpal  disease,  v.  289 
proper,  for  soldiers,  v.  795 
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Shoe,  proper,  for  weak  foot,  iv.  205 
Shortening  of  limb,  complicating 

hip  disease,  v.  285 
Short-sightedness,  see  Myopia,  vi. 

77 
Shot,  in  intestinal  obstruction,  v. 

173 
Shot  wounds,  see  Gunshot  wounds 
Shoulder-joint,  vii.  204 
amputation  at.  i.  253 
anomalies  of  muscles  of,  vi.  61 
arthritis  deformans  of,  v.  276 
bursffi  of,  ii.  528 :  vii.  206 
chronic  synovitis  of,  v.  276 

tuberculous  ostitis  of,  v.  276 
congenital  dislocations  of,  i v.  698 
diseases  of.  v.  276 

treatment  of,  v.  289 
dislocations  of,  iii.  517 

with  fracture,  iii.  520 
drainage  of,  v.  294 
ligaments  of,  vii.  205 
lymphatic  glands  of,  v.  632 
lymphatics  of.  v.  631 
periarthritis  of.  v.  276 
resection  of,  vi.  921 
surgical  anatomy  of,  vii.  204 
Shoulder  presentations,   v.   393; 

and  see  Transverse  presentation 
Shoulders^  round,  ii.  808 

stoop,  li.  808 
Shrapnell's  membrane,  i.  616;  iii. 
580 
perforation  in.  in  chronic  puru- 
lent otitis,  iii.  639 
Shrapnell-shot,  iv.  429 
Sialagogues,  vii.  210 
Sialorrhoea,  vi.  513 
Sick,  dietetics  of  the,  iii.  450 
Sickness,  falling,  iii.  845 

morning,  see   Vomiting  of  preg- 
nancy, viii.  269 
Sick-room,  disinfection  of  the,  iii. 

497 
Sico,  ii.  828 
Side-chain  theory  of  Paul  Ehr- 

lich,  vii.  210 
Sideroscope,  vii.  213 
Siderosis,  v.  694;  vi.  635;  vii.  213 
Sidonal,  vii.  214 
new,  vii.  214 
Siegle's  ear  speculum,  iii.  668 
Sieveking's  aosthesiometer,  i.  135 
Sight,  and  see  Vision 

centripetal  conduction  path  of, 

ii.  868 
disturbances  of,  in  insanity,  v. 

51 
examination  of,  vi.  854 
Sigmatism,  vii.  485 
Sigmoid  sinus,  septic  thrombosis 

of,  operation  for,  v.  712 
Sign,  Kemig's,  in  meningitis,  ii. 

894 
Siguatera,  iv.  184,  188 
Sike,  ii.  828 
Sikka,  ii.  828 
Siko,  ii.  896 

Silent  areas  of  brain,  ii.  811 
Silicosis,  vii.  214 
Silk,  for  sutures,  iii.  654 
Silk  workers,  health  of,  vi.  324 
Silkworm  gut,  for  sutures,  iii.  554 
Silver,  vii.  214 

as  a  cause  of  blindness,  ii.  13 
as  a  pathological  pigment,  vi. 

635 
citrate,  vii.  216 


Silver,  colloidal,  vii.  216 

compounds    used  in    medicine, 
vii.  214 

cyanide,  iii.  340;  vii.  216 

eosolate  of,  iii.  844 

iodide,  vii.  215 

lactate,  vii.  216 

medicinal  properties  of,  vii.  214 

nitrate,  vii.  215 

caustic  action  of,  ii.  158 

oxide  of,  vii.  214 

used  for  tapeworm,  i.  362 

poisoning  by,  i.  446 ;  see  Argyria 

quinaseptolate,  vii.  216 

salts  of.  for  gouorrhcea,  viii.  167 

soluble,  vii.  216 

sulphocarbolate,  vii.  216 

vitelline,  vii.  216 
Silver  City,  vi.  283 
Silver  fork  deformity,  iv.  263 
Silver  wire  as  suture,  iii.  554 
Simaba  cedron,  ii.  760 
Simarubaceas,  poisonous  plants  of, 

vi.  695 
Simblum  rubesoens,  iv.  286 
Simiruba  excelsa,  vi.  826 
Simon's  operation   for  vesico-vagi- 
nal  fistul®,  viii.  175 

retractor,  viii.  175 
Simoom,  iii.  140 
Simple  necrosis,  vi.  202 
Sims'  female  catheter,  ii.  752 

fork,  viii.  173 

operation  for  vesico- vaginal  fis- 
tulfiB,  viii.  173 

tampon  extractor,  viii.  173 

vaginal  dilator,  viii.  180 
SimulidsB,  V.  164 

Simulium  invenustum,  v.  164, 166 
Sinalbin,  vi.  68 
Sinapin  sulphate,  vi.  68 
Sinapis  alba,  vi.  67 

nigra,  vi.  67 
Sincipital  cephalocele,  ii.  236 
Sin^rs'  nodes,  v.  416 
Sinigrin,  vi.  68 
Sinks,  iv.  763 
Sinuses,  affections  of,  vi.  144 

anomalies  of,  viii.  203 

caroticus,  ii.  263 

cavernous,  ii.  261 

cerebral,  ii.  260 

anomalies  of,  viii.  203 

dural,  ii.  260  • 

epicranial,  ii.  260 

ethmoidal,  vi.  104 ;  vii.  236 

falcial,  ii.  256.  260 

frontal,  anatomy  of,  vi.  104 ;  vii. 
234 
measurements  of,  viii.  240 

great,  of  aorta,  i.  406 

inferior  petro-occipital,  ii.  263 

intracranial,  wounds  of,  iv.  560 

lateral,  ii.  261 

longitudinal,  ii.  260 

maxillary,  vi.  104;  vii.  233 
measurements  of,  viii.  240 

measurements  of,  viii.  238 

occipital,  ii.  262 

occlusion  bf,  ii.  262 

of  the  dura,  ii.  260 

phlebitis  of,  iii.  668 

of  the  nose,  vi.  104 

of  Valsalva,  iv.  671 
aneurism  of,  i.  843 
'  orbital,  vii.  236 

pocularis,  vi.  757 

prepetrosal,  ii.  261 
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Binusea,  sphenoidal,   vi.    105;  vii. 
285 

siibpetrosal,  ii.  361 

subsphenoidal,  ii.  261 

auperpetrosal,  ii.  261 

tentorial,  ii.  356,  261 

terminalis,  i.  444 

thrombosis,  a  cause  of  headache, 
Iv.  552 

torticular,  ii.  261 

transverse,  ii.  261 

venosus,  i.  444;  iv.  568 
Sinusitis  frontalis,  iv.  271 
Siphonaptera,  v.  154 
Siriasis,  iv.  618 
Sirocco,  iii.  140 

Sirolin,  vii.  741 ;  and  see  Thioeol 
Site  for  houses,  iv.  750 

examination  of,  iv.  768 
Sitka  Hot  Springs,  vii.  217 
Sitotoxismus,  iv.  189 
Sixth  nerve,  iii.  824 
Size,  abnormal,  of  new-bom,  vi.  276 

effect  on  pulse  rate,  iii.  109 

estimate  of,  viii.  246 
Skagff's  Hot  Springs^  vii.  217 
Skatol  as  a  germicide,  iv.  885 

ptomaln,  vi.  789 

in  urine,  viii.  45 
Skatoxyl  in  urine,  viii.  45 
Skeleton,  acromegalic,  i.  98 

in  cretinism,  iv.  893 

sexual  differences  in,  ii.  589 
Skene's  curette,  iv.  466 

tenaculum,  iv.  465 
Skewness,  measurement  of,  viii.  194 
Skey's  arterial  compressor,  i.  586 
in,  viii.  560 

abnormalities  of,  vii.  717 

absorptive  function  of,  vii.  218 

adenoma  of,  i.  112,  115 

adipose  layer  of,  viii.  566 

affections  of,  in  arm  and  fore- 
arm, i.  454 
in  hand  and  fingers,  iv.  511 

anatomy  of,  viii.  550 

appendages  of,  viii.  562 

application  of  remedies  to,  v.  788 

arteries  of,  viii.  559 

blood-vessels  of,  viii.  559 

bronzing   of  the,   in  Addison's 
disease,  i.  108 

carbon  dioxide  eliminated  by,  v. 
•    768 

carcinoma  of,  ii.  681,  673,  680 

cleavage  lines  of,  viii.  551 

colloid  degeneration  of,  iii.  200 

color  of,  viii.  651  • 

corium,  viii.  554 

cutis  propria,  viii.  554 

cysticerci  of,  iii.  844 

cysts  of,  iii.  844,  850 

density  of,  viii.  561 

derma,  viii.  554 

dermoids  of,  vii.  717 

diet  in  diseases  of,  iii.  466 

in  Addison's  disease,  i.  108 

diseases  due  to  autointoxication, 
i.  644 
eosinophilia  in,  v.  498 
Finsen    treatment    of,    vi. 

992 
mercury  in  treatment  of,  v. 
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of  vulva,  viii.  102 

effect  of  massage  upon.  v.  696 

elastic  tissue  of,  viii.  565 

elasticity  of,  viii.  551 


Skin,  embryology  of  the  derma,  viii. 
554 

of  the  epidermis,  viii.  562 

of  the  hairs,  viii.  568 

of  the  nails,  viii.  562 

of  tlie  sebaceous  glands,  viii. 
558 

of  the  sweat-glands,  viii.  666 
end-bulbs  of  Krause,  viii.  662 
epidermis,  viii.  662 

layers  of,  viii.  652 

thickness  of,  viii.  652 
epithelioma  of,  iii.  852 
excretory  function  of,  vii.  217 
fatty  layer,  viii.  665 
fibroma  of,  iv.  165 
folds  of,  viii.  552 
functions  of,  vii.  217 
furrows  of,  viii.  652 
general  characteristics  of,   viii. 

660 
glands  of,  viii.  666 
grafting  with,  vii.  230 
hair,  anatomy  of,  viii.  668 
heat-regulating  function  of,  vii. 

218 
in  childhood,  ii.  £39 
in  diabetes  mellitus,  iii.  481,  439 
in    myelogenous    leuksemia.   v. 

600 
intercellular  spaces  of  the  stra- 
tum mucosum,  viii.  668 
lymphatic  vessels  of.  viii.  661 
medication  by  way  of,  v.  785 
medication  of,  v.  788 
muscles  of,  viii.  656 
myoma  of,  vi.  76 
nails,  anatomy  of,  viii.  563 
nerve  endings  in,  ill.  830 
nerves  of,  viii.  661 
neurofibroma  of,  iv.  165 
neuroma  of.  vi.  368 

of  the  forearm,  iv.  288 
Pacinian  bodies,  viii.  662 
painful  neuroma  of,  vi.  258 
panniculus  adiposus,  viii.  656 
parasites  of,  vi.  600 
pars  papillaris  of   the  corium, 
viii.  666 

reticularis    of    the  corium, 
viii.  654 
post-mortem  changes  in,  il.  586 
protective  function  of,  vii.  317 
Ranvier's  tactile  discs,  viii.  663 
rete  Malpighii,  viii.  558 
sebaceousL^lands,  viii.  568 
sensory  functions  of,  vii.  318 
special  sensations  of,  vii.  319 
stratum  comeum,  viii.  663 

granuloeum,  viii.  563 

lucidum,  viii.  564 

mucosum,  viii.  558 

spinosum,  viii.  568 
structure  of,  viii.  553 
subcutaneous    connective-tissue 

layer,  viii.  655 
sweat  glands,  viii.  556 
tactile  corpuscles,  viii.  563 
temperature-regulating  function 

of,  vii.  318 
tension  of,  viii.  551 
termination  of  muscular  fibres 

in,  vi.  14 
tuberculosis  of,  vii.  222 
veins  of,  viii.  560 
Skin-grraftin^,  vii.  220 
Skins,    treating    and    tanning, 
regulations  for,  vi.  882 


Skin,  tuberculosis  cutis  orifici- 
alis, vii.  228 
Skin,  tuberculosis  disseminata, 

vii.  228 
Skin,  tuberculosis  of,  vii.  222 
Skin,     tuberculosis     verrucosus 

cutis,  vii.  228 
SkuU  cap,  V.  879;  vii.  341 
Skull,  the,  vii.  324 

age  differences  in,  vii.  283 
anatomical  points  of,  vii.  229 
bony  landmarks  of,  ii.  401 ;  viL 

288 
comparison  of  human  and  an- 
thropoid, vii.  227 
cranial  capacity,  vii.  230 
cranio-encephalic      topography, 

vii.  289 
craniology,  vii.  229 
exterior  of,  vii.  234 
fossae  of,  tumors  in,  ii.  448 
fractures  of,  ii.  421 ;  iv.  666 
indexes  of,  vii.  230 
in  insanity,  v.  51 
interior  of,  vii.  235 
osteoplastic  resection  of,  ii.  134, 

407 
percussion  of,  ii.  406 
pneumatic  spaces  in,  vii.  388 
sexual  differences  in,  vii.  !^8 
sutures  of.  vii.  281 
venous  openings  through,  ii.  263 
Slaughter-houses,  regulations  for, 

vi.  881 
Sleep,  iii.  569 ;  and  see  Drtnrnness 
disorders  of,  iii.  361 ;  and  see  In- 

9amnia 
in  infancy,  iv.  860 
loss  of,  V.  169;  and  see  Insomnia 
normal,  factors  producing,  v.  169 

causes  of,  v.  169 
possibility  of  administering 
chloroform    during,    without 
awakening,  iii.  9 
Sleeping-sickness,  iii.  561 ;  vii.  243 
Sleeplessness,  iii.  660 
Slide  for  hanging-drop,  viii.  894 
Small  intestine,  bacteria  of,  iii.  85 
histology  of,  v.  188 
lymphatics  of,  v.  688 
secretion  of,  vii.  97 
villi  of,  V.  188 
Smallpox,  vii.  344 

and  chickenpox,  differential  di- 
agnosis of,  vii.  349 
and  febrile  lichen,  diagnosis,  vii. 

350 
and  impetigo  contagiosa,  diag- 
nosis of,  vii.  350 
and  measles,   diagnosis  of,  vii. 

360 
and  pemphigus,    diagnosis  of, 

vii.  250 
and  syphilis,  diagnosis  of.  vii. 

249 
and     vaccination,     comparative 
protection  afforded    by,   viii. 
128 
confluent,  vii.  248 
death  rate  in,  see  Vaccination 
definition,  vii.  244 
differential  diagnosis,  vii.  349 
disinfection  in.  vii.  363 
discrete,  vii.  347 
etiology,  vii.  346 
Finsen  method  of  treatment,  vL 

993 
hemorrhagic,  vii.  348 
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Sinuses. 
Solanlne* 


Smallpox,  history,  vii.  ^4 
hospital  for,  v.  285 
immunity  from,  of    the  vacci- 
nated and  UDvaccinated,  viii. 
121 
in  armies,  ii.  689 
inoculation,  vii.  246 
isolation  in,  vii.  251 
modified,  vii.  248 
morbid  anatomy,  vii.  240 
morbidity  of,  as  affected  by  vac- 
cination, viil.  121,  126 
mortality  from,  as  affected  by 

vaccination,  viii.  121,  126 
pharyngitis  in,  vi.  593 
prognosis,  vi.  251 
prophylaxis,  v.  814;  vii.  261 
protection  afforded  by  vaccina- 
tion, vii.  246.  247,  261 ;  viii.  121 
quarantine  in,  vi.  824 

disinfection  of  vessels,  vi. 
826 
relation  of  vaccinia  to,  viii.  113 
stages  of,  vii.  247 
symptoms  and  course,  vii.  247 
treatment,  vii.  261 

by  red  light,  vi.  992 
vaccination,   vii.   261;   see  also 
Vaeeinntwfi 
Smear  cultures,  viii.  889 
Smegina  bacillus,  bacteriology  of, 

i.  698 
Smell,  centripetal  conduction  path 
of.  ii.  862 
classification  of,  vi.  864 
disturbance  of,  in  cerebral  tu- 
mor, ii.  446 
in  insanity,  v.  61 
localization  of  sense  of,  ii.  808 
loss  of,  vi.  131 
pervendoDS  of,  vi.  131 
offensive,  a  public  nuisance,  vi. 

880 
sense  of,  see  Olfactory  nerte 
function  of  the  nose  in,  vi. 

106 
physiology  of,  vi.  353 
testa  for,  vi.  864 
Smellie's    craniotomy    scissors, 

vi.  316 
Smelling  salts,  i.  216 
Smilacin,  vii.  41 
Smilasaponin,  vii.  41 
Smilaz,  china,  vii.  41 
grandifiora,  vii.  40 
medica,  vii.  40 
omata,  vii.  40 
papyraoea,  vii.  40 
pseudo-china,  i.  726 
Smith-Hod|g«  pessary,  viii.  82 
Smith-Sosin  test  for  bilirubin,  v. 

246 
Smith's  anterior  splint,  iv.  267 
method  of  reducing  dislocation 
of  humerus.  Hi.  619 
of  reducing  dislocation  of 
hip,  iii.  626 
Smith's  fermentation  tube,  viii. 

404 
Smith's  (T.)  operation  for  harelip, 

iv.  588 
Smoke,  a  public  nuisance,  vi.  880 
Smokeless  powder,  iv.  480 
Smothering,  signs  of  death  from, 

i.  672 
Smuts,  iv.  282 
Snails,  viii.  666 
edible,  viii.  667 


Snails,  poisoning  from,  viii.  567 

sea.  viii.  667 

wild.  viii.  567 
Snake-bite,  poisonous,  vi.  711 
Snake  poison,  antidote  to,  i.  373 
Snake  poisoning,  serum  therapy 

in.  vii.  133 
Snakeroot,  Canada,  vii.  264 

seneca,  vii.  113 

Texas,  vii.  254 

Virginia,  vii.  254 
Snakes  and  snake   poisons,  sec 

PuimnouB  reptiles 
Snakes,  hair,  vi.  224 

impression  of  teeth  of,  vi.  710 

poisonous,  vi.  708 
Snake  venoms,  vi.  710 

antidote  to,  i.  873 

serum  therapy  in,  vi.  715 
Snellen's  test  letters,  vi.  892,  395 
Snow  blindness,  vi.  958 

among  troops,  ii.  619 
Soap,  vii.  265 

amount  allowed  soldiers,  v.  799 

as  an  antidote,  i.  872 

Castile,  vii.  255 

German,  vii.  256 

green,  vii.  255 

hard,  vii.  256 

liniment,  vii.  265 

manufacture  of,  regulation  for, 
vi,  332 

plaster,  vii.  255 

soft,  vii.  255 

Spanish,  vii.  266 
Soap  bark,  vii.  256 
Soap  cysts,  viii.  482 
Soap  root,  vii.  256 
Soapwort,  vii.  256 
Sociological  conditions  as  affectQd 

bv  castration,  ii.  713 
Soda  as  a  caustic,  ii.  768 

as  a  germicide,  iv.  336 

caustic,  vii.  256 

chlorinated,  iii.  6 

cookinff,  vii.  257 

hypocluorite  as  a  germicide,  iv. 

native,  vii.  267 
plain,  ii.  659 
washing,  vii.  267 
Soda  water,  ii.  666 
Sodio-ferric  phosphate,  v.  227 

pyrophosphate,  v.  227 
Sodium,  vii.  256 
acetate,  vii.  257 
alpha-eigon,  iii.  780 
arsenate,  i.  624 
benzoate,  i.  745 

AS  a  cholago^ue,  iii.  31 
biborate,  germicidal  action  of, 

iv.  886 
bicarbonate,  vii.  257 

as  a  cholagogue,  iii.  30 
borate,  vii.  257 
bromide,  ii.  486 
caffeine  salicylate,  viii.  318 
carbonate,  vii.  257 

as  an  antidote,  i.  872 

as  a  preservative  of  milk,  v. 
889 

in  milk,  determination  of,  v. 
840 

poisoning  by,  v.  844 
chlorate,  vii.  268 
chloride,  iii.  4 

as  an  antidote,  i.  873 

as  a  germicide,  iv.  886 


Sodium  chloride,   therapeutic  uses 
of,  iii.  4 
cinnamate,  iii.  93;  iv.  688 
compounds    used  in    medicine, 

vii.  256 
di-iodo-salicylatc,  v.  210 
di-thio-salicylate,  vii.  9,  258 
ethylate,  as  a  caustic,  ii.  758 
fluoride,  iv.  786 
hydrate,  vii.  256 

poisoning  by,  v.  844 
hydroxide,  vii.  256 

poisoning  by,  v.  844 
hypopliospliite,  iv.  824 
hyposulphite,  vii.  5/ja 

antidotal  action  of,  i.  873 
germicidal  action  of,  iv.  336 
iodide,  v.  203 
iodo-aibuminatum,  iii.  780 
in  the  urine,  viii.  56 
nitrate,  vii.  258 
nitrite,  vi.  291 
oleate,  iv.  16;  vii.  258 
para-fluoro- benzoate.  vii.  258 
persulphate,  vi.  574;  vii.  258 
phosphate,  vii.  268 

as  a  cholagogue,  iii.  31 
as  a  purgative,  vi.  811 
phosphates  and  carbonates,  alka- 
linity of  blood  due  to,  ii.  24 
properties  of  the  compounds  of, 

vii.  266 
pyroborate,  vii.  267 
pyrophosphate,  normal,  vii.  258 
salicylate,  vii.  8 

as  a  cholagogue,  iii.  29 
salts  as  cholagogues,  iii.  29 
sulphate,  vii.  257 

as  a  cholagogue,  iii.  31 
as  an  antidote,  i.  873 
normal,  vii  267 
sulphite,  vii.  668 

as  a  germicide,  iv.  886 
normal,  vii.  658 
sulphocaffeate,  vi.  149 
sulphocarbolate,  vii.  658 
sulphoricinate,  vi.  781 
tellurate,  vii.  668 
tetraborate,  vii.  257 
thiophcnsulphonate.  vii.  741 
thiosulphate,  vii.  558 
Sodomy,  signs  of,  vi.  849 
Softening  of  the  brain,  ii.  895 
diagnosed  from  brain  tumor,  ii. 
460 
Soil,  a  means  of  spreading  cholera, 
viii.  869 
bacteriological  examination  of, 

viii.  403 
character  of,  for  houses,  iv.  761 
influence  of,  on  dysentery,  iii. 
666 
upon  climate,  iii.  140 
in  relation  to  health,  vii.  258 
of  house,  examination  of,  iv.  768 
relation  of  absorption  and  radia- 
tion of  heat  in  various  kinds 
of,  iii.  140 
Soil  pipes,  ventilation  of,  iv.  764 
<<  Solace,"  ambulance  ship,  vi.  186 
SolanacesB,  vi.  699;  and  see  Bitier- 
steeet 
poisonous,  i.  610 
plants  of,  vi.  694 
Solanin,  i.  763 
Solanine,  i.  768 

effect  of.  upon  body  tempera- 
ture, ii.  671 
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Solanum  dulcamara,  i.  763;  vi.  699 

nigrum,  vi.  699 
•Solar  ganglion,  vii.  578 

plexus,  vii.  578 
iSoldiers,  diseases  of,  ii.  572 

weight  of,  iv.  420 

to  be  carried  by,  v.  797 
Soldier's  heart,  iv.  618 
Soleus  muscle,  v.  480 

anomalies  of,  vi.  58 
SolifuesB,  V.  160 

Solis-Cohen's  apparatus  for   in- 
haling compressed  air  and  exhaling 
into  rarefied  air,  i.  182 
Soluble  silver,  vii.  216 
Solution,  a  form  of  medicine,  v.  788 

compound,  of  iodine,  v.  205 

Donovan's,  i.  524 

Fowler's,  i.  524 

Labarraque's,  iii.  6 

Lugol's,  V.  205 

Magendie's,  v.  864 

Monsel's,  v.  228 

nonnal,  ii.  48,  68 

of  acetate  of  ammonium,  i.  216 
of  iron,  v.  225 

of  arsenate  of  sodium,  i.  524 

of  arsenious  acid,  i.  524 

of  arsenite  of  potassium,  i.  524 

of  chlorinated  soda,  iii.  6 

of  citrate  of  iron,  v.  226 
of  magnesium,  v.  678 
of  potassium,  vi.  744 

of  hydrogen  dioxide,  iv.  786 

of  iodide  of  arsenic  and  mercury, 
i.  524 

of  iron,  v.  227 

of  nitrate  of  iron,  v.  228 
of  mercury,  v.  754 

of  persulphate  of  iron,  v.  228 

of  phosphorus,  vi.  621 

of  potassa,  vi.  748 

of  soda,  vii.  256 

of  subacetate  of  lead,  v.  471 

of  subsulphate  of  iron,  v.  228 

of  sulphate  of  iron,  v.  228 
of  morphine,  v.  864 

of  zinc,  viii.  389 

physiological,  ii.  48 

preparation  of,  for  hypodermatic 
use,  iv.  821 

Thompson's,  vi.  621 
Solutions,  hypcrisotonic,  viii.  417 

hypertonic,  viii.  417 

hypotonic,  viii.  417 

isotonic,  viii.  417 
Solveol,  vii.  261 
Solvin,  vi.  731 
Somatolo^,  witness  of,  to  man's 

ancestry,  iv.  88 
Somnal,  vii.  261 
Somnambulism,  iii.  261 

catalepsy  with,  ii.  718 

induced  by  hypnosis,  iv.  812 
Somnolence,  accompanied  by  sleep- 
lessness, iii.  560 

forms  of,  iii.  560 
Soor,  viii.  488 
Sophora,  vi.  702 

oonilloidcs,  vi.  702 
Sopor,  iii.  561 
Sore,  Kandahar,  i.  170 

Natal,  i.  170 

Pcndjeh,  i.  170 

Saham,  i.  170 
Sore  throat,  v.  410 ;  and  see  Pharyn- 
gith 

aphthous,  vi.  591 


Sore  throat,  clergyman's,  see  Pha- 
ryngitis, chronic  follicular 

common  membranous,  vi.  591 

hospital,  vi.  592 
Sorghum  sugar,  vii.  548 
Soroche,  i.  150 
Sorrel,  vi.  706 

field,  vi.,  706 

salt  of,  vi.  452 

sheep,  vi.  706 

wood,  vi.  706 
Soudan  coflbe,  see  Kola  nut 
Souffle,  funic,  iv.  842 

uterine,  iv.  842 
Sound  or  sounds,  as  an  aid  in  the 
judgment  of  direction,  iii.  498 

bell,  if.  818 

cracked-pot,  ii.  816 

curved  steel,  viii.  21 

direction  of,  i.  624 

distance  of,  i.  624 

friction,  ii.  819 

harmonic,  i.  618 

interference  with,  i.  614 

of  the  heart,  iii.  106 

physics  of,  i.  611 

quality  of,  i.  613 
origin  of,  i.  612 

range  of  pitch  of  audible,  i.  612 

respiratory,  cause  of,  ii.  817 

sensation  of,  i.  612 

uterine,  iv.  465 

vibrations,  i.  611 

waves,  i.  611 
Sour  Spring,  i.  820 
South  America,  history  of  yellow 

fever  in,  viii.  585 
South  Carolina,  history  of  yellow 
fever  in,  viii.  587 

requirements  for  medical  prac- 
tice in,  iv.  48 
South   Dakota,   requirements   for 

medical  practice  in,  iv.  48 
South  Dakota  Hot  Springs,  vii. 

261 
Southern  pines,  vi.  686 
Sozins,  iii.  844 
Sozoiodol,  vii.  262 
Sozol,  vii.  262 
Sozolic  acid,  i.  570 
Space,  epidural,  ii.  211 

parasinusal,  ii.  262 
Spain,  Pharmacopoeia  in,  vi.  585 
Spanish  fly,  ii.  651;  v.  166 

plaster  of,  ii.  15 
Spar,  heavy,  i.  784 
Sparkling  Catawba  Springs,  vii. 

262 
Sparta  Mineral  Wells,  vii.  262 
Sparteine,  ii.  498 

as  cardiac  stimulant,  ii.  702 
Spasmodic  disorders,  table  of,  iii. 

275 
Spasmotoxin,  ptomaYn,  vi.  790 
Spasms,  sec  Convvlmons 

articulatory,  iv.  823 

in  brain  tumors,  ii.  489 

laryngeal,  v.  438 

lingual,  iv.  823 

masticatory,  iv.  828 

meaning  of  the  term,  iii.  275 

of  the  cardia  of  the  stomach,  vii. 
502 

of  the  constrictors  of  the  pha- 
rynx, vi.  605 

of  the  diaphragm,  iii.  436 

of  the  glottis.  V.  429 

of  the  hand,  iv.  531 


Spasms  of  the  pylorus,  vii.  50*2 
Spatula,  for  histological  work,  iv. 
716 
Roux',  viii.  886 
Spearmint,  vii.  262 
Species,  in  heredity,  iv.  659 
Specific-gravity  method  of  esti- 
mating hsemoglobin.  ii.  59 
Specific  ulcers,  vii.  944,  947 
Spectacles,  vii.  268 
Spectometiy  of  blood,  ii.  77 
Spectroscopjr,  medical,  vii.  273 
Si>ectrum,  vii.  272 

of  blood,  ii.  76,  77 
Spectrum   analysis  of  blood 

stains,  ii.  76 
Speculum,  cystoscopic,  i.  779 
ear,  iii.  662 
gynecological,  iv.  462 
nasal,  vi.  107 
Speech,   v.   451;   and  see  Larynx, 
physiology  of 
area  of,  i.  41 1 
centres  for,  i.  411 
defects  of,  v.  456;  and  see  Stam- 

mering  and  stuttering 
disorders  of,  in  cerebral  tumors, 

ii.  445 
in  feeble-minded  cbiklren.  v.  148 
physiology  of,  v.  452 
Spenoe's  metiiod  of  amputation  at 

shoulder,  i.  254 
Spermaceti,  vii.  277 
Spermatic  artery,  anomalies  of.  i. 

538 
Spermatic  colic,  vii.  192 
Spermatic  cord,  hydrocele  of,  vii. 
187 
structure  of,  iv.  826 
tumors  of,  vii.  190 
Spermatic  plexus,  vii.  578 
Spermatic  veins,  anomalies  of.  viii. 

206 
Spermatids,  iv.  826:  vi.  865 
Spermatocele,  iii.  851;  vii.  187 
Spermatocyte,  iv.  825;  vi.  865:  vii. 

280 
Spermatogenesis,  iv.  825 :  vii.  280 
Spermatogone,  iv.  825 
Spermatogonia,  vi.  865:  vii.  279 
Spermatorrhoea,  vii.  192 
Spermatozoa,  iv.  ^6;  vii.  277 
embryology  of,  vi.  865 
entrance  of.  into  the  ovum.  iv. 

847 
histogenesis,  vii.  280 
historical,  vii.  277 
in  the  urine,  viii.  57 
morphology,  vii.  279 
structure  and  development  of. 

vii.  279 
varieties  of,  in  different  species, 
vii.  279 
Spermin,  ptomaTn,  vi.  786 
Sperm  nucleus,  formatioo  of.  iv. 

847 
Sphacelia  segetum,  iv.  1 
Sphacelinic  acid,  iv.  2 
Sphaceliiun,  iv.  1 
Sphacelotoxin,  iv.  2 
Sphseriales,  iv.  280 
Sphecius  speciosus,  v.  167 
Sphenoidal  sinus,  >i.  105:  vii.  295 

diseases  of,  vi.  147 
Sphenopharyngeus    muscle,   vi 

47 
Spherical  aberration,  iv.  84.  91 
Spherospermia,  vii.  277 
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Sphex  ichneumoDea,  v.  168 

pt;nDslyvanica.  v.  168 
Sphincter  ani  muscle,  anomalies 
of,  vi.  61 

spasm, of,  i.  405 
BpMncter  pupilln,  iv.  75 
Bphygmograms,  vi.  779;  vii.  283; 

and  see  PuUe  and  Pttlse  tract nffs 
Sphy^mo^aph,  criticism  and  ap- 
preciation of,  vi.  808 

Dudgeon's,  vii.  284 

Marey's,  vii.  283 

Richardson's,  vii.  284 
Spliygmograph^,  vii.  288 

combined,  vii.  285 

direct,  vii.  283 

indirect,  vii.  284 
Sphyemomaiiometer    of    Moseo, 
iii.  d8 

of  von  Basch.  vi  808 
Sphygmometer  of  Hill  and  Bar- 
nard, vi.  803 
Spica  bandage,  i.  728 
Spices,  adulteration  of,  iv.  188 
Spider  cancer,  vi.  90 

cells,  vi.  288 

nffivus,  vi.  90 
Spiders,  i.  428;  v.  159 

bird,  V.  169 

bite  of,  i.  428 

poisonous,  V.  159 

scorpion,  v.  159 

tarantula,  v.  159 

wolf,  V.  159 
Spigelia,  vi.  686 

anthelmia,  vi.  687 

marilandica,  vi.  686 

used  for  round-worm,  i.  862 
Spieeline,  vi.  687 
Spike  oil.  v.  468 
Spina  bifida,  vii.  285,  695 

aspiration  in,  i.  581 

cystica,  vii.  696 

differential  diagnosis  of  varieties 
of,  vii.  289 

genesis  of,  vii.  697 
yphosis  in,  v.  377 
natural  history  of,  vii.  289 
occulta,  vii.  291.  697,  720 
pathology,  vii.  285 
treatment,  vii.  290 
with  talipes,  iv.  282 
Spinal  accessory  nerve,   surface 

markings,  vi.  191 
Spinal  anaesthesia,  vii.  291,  845 
Spinal  apoplexy,  vii.  349 
Spinal  ataxia,  vii.  346 
Spinal  bath,  iii.  193 
Spinal  canal,  defects  caused  by 

imperfect  closure  of,  vii.  695 
Spinal  Gocainization  and  lumbar 

I>uncture,  vii.  291 
Spinal  column,  anatomy  of,  v.  377 

curves  of,  v.  377 
Spinal  cord,  vii.  298 

anterior  funiculus,  vii.  305 

roots,  vii.  304 
arteries  of,  vii.  299 
blood  supply  of,  vii.  299 
Cauda  equina,  vii.  801 
central  canal,  vii.  303 

motor  neurones,  vii.  823 
sensory  neurone  system,  vii. 
320 
cerebellospinal  neurone  system, 

vii.  826 
cerebro -spinal   motor  neurones, 
vii.  823 


Spinal  cord,  centrifugal   neurone 
system,  vii.  323 
centripetal  paths  in,  vii.  817 
columna  grisea  anterior,  vii.  807 
grisea  lateralis  seu  intermc- 

diolateralis,  vii.  811 
grisea  posterior,  vii.  309 
mtermedia,  vii.  311 
commissura   centralis   anterior, 

vii.  312 
conduction  method  of  Flechsig, 
vii.  313 
method  of  Golgi,  vii.  812 
method  of  Gotch  and  Hors- 

lev,  vii.  317 
method  of  von  Gudden,  vii. 

316 
method  of  Waller  or  Tttrck. 

vii.  815 
paths  of.  vii.  312 
Weigert's   myelin-sheath 
metuod,  vii.  312 
coverings  of,  vii.  298 
examination  of,  in  autopsies,  ii. 

658 
functions  of  the  segments  of,  vii. 
338 
localization  of,  vii.  340 
general  description  of  the,  ma- 
croscopic appearances,  vii. 
293 
sensory  paths  in.  vii.  317 
growth  changes  in,  ii.  314 
in  medico-legal  autopsy,  i.  659 
in  the  cervical  vertebrae,  vi.  200 
lateral  funiculus  of,  vii.  305 
length  of,  vii.  801 
lesions  of,  a  cause  of  hemiplegia, 

iv.  633 
limits  of,  vii.  300 
macroscopical  details  of,  vii.  300 
mesencephalospinal  neurone  S3's- 

tems,  vii.  325 
methods  for  localization  of  con- 
duction paths,  vii.  312 
microscopic  anatomy,  vii.  304 
myelencephalospinal  neurone 

system,  vii.  326 
olivospinal  neurone  system,  vii. 

326 
peripheral  sensory  neurone  sys- 
tems, vii.  317 
pontospinal  neurone  system,  vii. 

826 
portions  involved  in  knee-jerk, 

V.  366 
posterior  funiculus,  vii.  306 

roots,  vii.  304 
relations  of  gray  and  white  mat- 
ter, vii.  802 
of  segments  of,  to  spinous 
processes,  vii.  301 
retrospinal  neurone  system,  vii. 

325 
sclerosis  of,  vi.  498 
section   of,  influence  on   knee- 
jerk,  V.  366 
in  new-born,  vi.  275 
sensory  or  centripetal  paths,  vii. 

317 
softening  of,  vi.  498 
spinopetal  neurone  system,  not 

pyramidal,  vii.  325 
substantia  grisea  centralis,  vii. 

311 
thalamospinal  neurone  system, 

vii.  825 
veins  of,  vii.  300 


Spinal  cord,  vestibulospinal   neu- 
rone systems,  vii.  826 
weight  of,  vii.  801 

at  diiTerent  ages,  ii.  817 
Spinal  cord,  diseases  of,  a  cause  of 
headache,  iv.  553 
acute  and  clironic  myelitis,  vii. 
353 
anterior   poliomyelitis,  vii. 

861 
ascending  pamlysis,  vii.  327 
cerebrospinal  fever,  vii.  329 
cerebro-spinal     meningitis, 

vii.  329 
external  meningitis,  vii.  382 
purulent      leptomeningitis, 

vii.  829 
secondar}'    leptomeningitis, 

vii.  332 
spinal  meningitis,  vii.  329 
amyotropic  lateral  sclerosis,  vii. 

351 
cervical     hypertrophic    pachy- 
meningitis, vii.  333 
chronic  spinal   meningitis,  vii. 

334 
combined  degenerations,  vii.  335 
dorsal  and  lateral  systemic 

disease,  vii.  837 
sclerosis,  vii.  335 
systemic  disease,  vii.  387 
congestion  of,  vii.  837 
diagnosis  of  local  lesions  of.  vii. 

388 
diffuse  degeneration,  vii.  385 
disturbances  of  spinal  reflex,  vii. 

346 
electrotherapeutics  in,  iii.  760 
epidemic  cerebro-spinal  menin- 
gitis, vii.  829 
Friedreich's  ataxia,  vii.  347 
Gowers'  ataxic  paraplegia,  vii. 

337 
hemorrhage  in,  vii.  8411 
hereditary  ataxia,  vii.  347 
Landry's  paralysis,  vii.  327 
lateral  sclerosis,  vii.  350 
meningeal  hemorrhage,  vii.  352 
meningitis,  syphilitic,  vii.  335 
myelitis,  vii.  853 
poliomyelitis  anterior,  vii.  861 
spinal  hemiplegia,  vii.  372 
subacute    combined     degenera- 
tion, vii.  335 
spinal  ataxia,  vii.  335 
symptoms  leading  to  the  diag- 
nosis of  local  lesions  in  the, 
vii.  844 
syringomyelia,  vii.  873 
tabes,  vii.  878 

tuberculous  meningitis,  vii.  338 
tumors,  vii.  382 

character  of,  vii.  384 
Spinal  irritation,  see  Neurasthenia 
Spinalis  oervicis  muscle,  anom- 
alies of,  vi.  60 
Spinalis  dorsi  muscle,  anomalies 

of,  vi.  60 
Spinal  nerves,  vii.  294 

composition  of  typical,  iii.  313 
Spinal  paralysis,  vii.  844 
Spinal    progressive  muscular 

atrophies,  vi.  64 
Spindle,  aortic,  i.  407 
Spindle-cell  sarcoma,  vii.  33 
Spindle  tree,  viii.  273 
Spine,  acute  osteomyelitis  of,  vii. 
388 
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Spine,  adolescent  kyphosis  of,  vii. 
889 

cells,  in.  854 

cervical  arthritis  of,  vii.  888 

changes  in  nails  in  diseases  of, 
vi.  96 

curvature  of,  anterior,  v.  571 

deformities  of,  ii.  804 
.  dislocations  of,  iii.  512 

causing  kyphosis,  v.  877 

fracture  of,  causing  kyphosis,  v. 
877 

gonorrhoea!  arthritis  of,  vii.  888 

gunshot  wounds  of,  iv.  451 

hysterical  spine,  vii.  889 

lateral  curvature  of,  v.  456;  and 
see  JScolion's 
deviation,  v.  457 
rotation  of,  v.  457 

malignant,  vii.  887 

meningocele  of,  vii.  287 

neurotic  spine,  vii.  889 

osteoarthritis  of,  vi.  247 

rachitic,  vii.  888 

spondylitis  deformans,  vii.  388 

spondylolisthesis,  vii.  890 

surgery  of,  vii.  890 

syphilis,  vii.  887 

torsions  of,  causing  kyphosis,  v. 
877 

traumatic  spondylitis,  vii.  388 

traumatism  of,  vii.  888 

tuberculous  disease  of,  vii.  894 

"typhoid."  vii.  888 
Spirsea,  vi.  1000 
Spiral  bandage,  i.  727 
Spireme,  iii.  72 
Spirillum,  i.  681 

cheese,  i.  716 

cholera,  i.  714;  viii.  363 

biological    characters,    viii. 

865 
morphology,  viii.  864 

Pinkler-Prior's,  i.  719 

Metschnikov's,  i.  717 

of  relapsing  fever,  i.  717;  vi.  885 
Spirit,  a  form  of  medicine,  v.  788 

aromatic,  of  ammonia,  i.  215 

Columbian,  v.  781 

compound,  of  captol.  ii.  654 
of  ether,  i.  861 ;  iv.  18 

methylated,  i.  168 

of  ammonia,  i.  215 

of  chloroform,  iii.  8 

of  cinnamon,  iii.  95 

of  ether,  iv.  18 

of  gaultheria.  viii.  313 

of  glonoiu.  vi.  293 

of  juniper,  v.  299 

of  lavender,  v.  468 

of  lemon,  v.  483 

of  MindereriJs,  i.  216 

of  nitrous  ether,  vi,  290 

of  orange  peel,  vi.  398 

of  peppermint,  vi.  554 

of  phosphorus,  vi.  621 

of  spearmint,  vii.  268 

of  turpentine,  vii.  913 

oil,  i.  169 

pyoracetic,  i.  65 

])yroligneous.  v.  780 

pyroxylic,  v.  780 

rectified,  of  turpentine,  vii.  918 

sweet,  of  nitre,  vi.  290 

wood,  V.  780 
Spirits,  us  beverages  for  soldiers,  v. 

806 
Spirituous  liquors,  distilled,  i.  169 


Spiritus  frumenti,  i.  167 
myrcise,  i.  787 
odoratus,  i.  747 
vini  gallici,  i.  167 
Spirochaste,  i.  681 

Obermeieri,  vi.  885 
Splanchnic  nerves,  vii.  577 
Splanchnoptosis,  viii.  481 
Splay  foot,  iv.  198 
Spleen,  vii.  410 

abnormalities  of,  vii.  425 
abnormal  placement  of,  vii.  425 
abscess  of,  vii.  427,  429 
amyloid,  i.  82 

degeneration  of,  i.  270 
anatomy  of,  i.  14;  vii.  429 
arteries  of,  vii.  414 

within  the  lobule,  vii.  419 
capsule,  structure  of,  vii.  410 
condition  of  the,  in  diphtheria, 

iii.  484 
cysts  of,  iii.  850 ;  vii.  430 
diseases  of,  vii.  424 
echinococcus  cysts  in,  i.  82 
enlarged,  acute,  i.  31 
chronic,  i.  31 

diagnosed  from  renal  tumor, 
V.  828 
experiments  on  the  circulation 

through  the,  vii.  422 
extirpation    of,   results    of,  vi. 

414;  vii.  429 
extract  of,  injection  of,  vi.  414 

therapeutics  of,  vi.  414 
framework  of,  vii.  410 
haematopoietic  function  of,    vi. 

413 
hyperplasia,  acute,  of,  vii.  425 

chronic,  of,  vii.  426 
infarcts  of,  vii.  427 
in  Hodgkin's  disease,  iv.  729 
injuries  of,  i.  17 
in  leukaemia,  v.  499,  502;  vii.  480 
lobule  of.  vii.  417 

arteries  within,  vii.  419 
lymphatics  of,  v.  638 
malformations  of,  vii.  705 
movable,  vii.  425,  480 
nerves  of,  vii.  424 
passive  congestion  of,  i.  32 
pulp  of,  vii.  424 

cords  of,  vii.  417 
cords,  reticulum  of,  vii.  419 
reticulum  of,  vii.  413 
rupture  of,  vii.  426 
seat    of    formation  of   erythro- 
cytes, ii.  18 
surgical  affections  of ,  vii.  429 
syphilitic  lesions  of,  vii.  624 
topography  of,  ii.  814 
trabecular,    structure    and    ar- 
rangement of,  vii.  411 
tumorsof.  i.  31;  vii.  428,  480 
veins  of.  vii.  415 
wandering,  i.  32:  vii.  425,  480 
Splenectomy,  effects  of,  vi.  414;  vii. 

429 
Splenic  anaemia,  vii.  428 
Splenic  extract,  injection  of,  vi. 
414 
therapeutics  of.  vi.  414 
Splenic  fever,  i.  363 
Splenic  tumor,  vii.  425 
Splenitis,  acute,  vii.  425 
Splenius  accessorius  muscle,  vi. 

6(» 
Splenius  muscle,  anomalies  of,  vi. 
60 


Splenolymph  eland,  iv.  469;  and 
.  see  JIamolymph  glaiid 
Splints,  iii.  556;  and  see  Dre^ngs, 
surgical 

adhesive  plaster,  iv.  254 

board,  iv.  254 

coaptation,  iv.  !M6 

distraction,  v.  281 

Esmarch  's  double-incliDed  plane, 
iv.  256 

felt,  iii.  557 

for  traction  on  the  knee.  v.  287 

gutta-percha,  iv.  456 

Hodgen's,  iv.  265 

Hammond's  wire,  v.  253 

interdental,  v.  253 

leather,  iii.  657 

liquid  glass,  iv.  255 

mechanical,  iv.  255 

metallic,  iii.  556 

moulded,  iv.  254 

plaster-of-Paris,    to    make,    Iv. 
254 

protection,  v.  282 

side.  iv.  266 

silicate  of  soda,  v.  255 

Smith's  anterior,  iv.  257 

Thomas,  v.  278 

tin,  iii.  556 

traction,  v.  280 

Volkmann's,  iv.  255 

wood,  iii.  556 
Spondylitis  deformans,  vii.  888 

rhizomelia,  vi.  970 

traumatica,  vii.  388 
Spondylolisthesis,  see  Spine,  dis- 
eases of 
Sponges,  vii.  480 

carbonized,  vii.  480 

grass,  vii.  430 

Levant,  vii.  430 

Mediterranean  bath,  vii.  430 

preparation  of,  i.  567;  iii.  555 

reef,  vii.  430 

sheepswool,  vii.  480 

sterilization  of,  i.  567 

Turkey,  vii.  430 

velvet,  vii.  480 

Zimocca.  vii.  430 
Sponge  tents,  vii.  430 
Spongia  usta,  vii.  430 
Spongioplasm,  ii.  761 
Spontaneous  combustion,  ii.  532 
Spoon-nails,  vi.  93 
Spores,  formation  of.  i.  681 

germination  of,  i.  681 

methods  of  staining,  viii.  397 
Spots,  germinal,  vi.  448 

of  SOmmering.  iv.  77 

post-mortem,  ii.  536 

vellow,  iv.  77 
Spotted  fever,  vii.  930:  viii.  .574 
Sprague^s  rubber  bag,  iii.  595 
Sprains,  i.  465;  v.  289 

ballet-dancers',  iii.  274 

diagnosis,  v.  290 

fracture,  v.  290 

massage  for,  v.  698 

of  the  spine,  vii.  393 

pathology,  v.  290 

prognosis,  v.  291 

sequeliv,  v.  291 

symptoms,  v  290 

treatment,  iii.  274;  v.  290 
Spray,  v.  734 

atomized,  v.  733 

douche,  iii.  194 
SprengePs  disease,  ii.  806 
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Sprengel's  method  of  resection  of 

hip,  vi.  »4i 
Spring  Lake  Well,  vii.  431 
Spunk,  i.  138;  vii.  481 
Spur,  bronchial,  v.  577 

of  trachea,  v.  670 
9purge  family,  iv.  17 

poisonous,  vi.  705 
Spurred  ry^e,  iv.  1 
Sputum,  vii.  431 

parasites  in,  vi.  501 
Squamous  epithelium,  ill.  854 
Squaw  root,  iii.  191 
Squill,  vii.  434 

action  of,  upon  the  heart,  li,  703 
as  a  diuretic,  iii.  548 
as  an  expectorant,  iv.  50 
compared  with  digitalis,  ii.  703 
Squint,  vii.  530 

nam! y tic,  vii.  532 
St.  x^eoneirdB,  England,  see  HoBt- 

ififfit  and  /!^.  Leonards 
St.  Begis  Spring,  v.  699 
St.  Vitus'  dance,  iii.  41 ;  and  see 

Cfwrfn 
Stab  cultoires,  viii.  389 
Stachys  betonica,  i.  751 
Stacke*s  mastoid   operation,   v. 

70ft.  713 
Stafford  Mineral  Spring,  vii.  484 
Stafford  Sprin^^,  vii.  435 
Stage,  mechanical,  ii.  66 
Stagger  bush,  vi,  707 
Staining,  double,  iv.  721 

jar  for  serial  sections,  iv.  717 

metallic,  iv.  721 

methods  of,  iv.  718 

for  nerve  tissues,  ii.  325 

of  bacteria,  viii.  895 

of  blood,  ii.  61 

reaction  of  blood  corpuscles,  ii. 

67 
special,  iv.  721 
Stains,  Gram's,  viii.  397 

used  in  microscopical  technique, 
ii.  65 
Stammering  and  stuttering,  vii. 
435 
physiology  of,  v.  456 
Stamp-lickers'  tongue,  vi.  321 
Standardization  of  media,  viii. 

378 
Stannous  chloride  as  a  germicide, 

iv.  836 
Stapedectomy,  iii.  673 
Stapedius  muscle,  i.  619 
Stapes,  i.  617 ;  iii.  586 
Staphisagria,  vii.  454 
Staphisagrine,  vii.  454 
Staphylococcus,  i.  680 
pyogenes  albus.  i.  705 
aureus,  i.  709,  704 
aureus,  efifect  of,  upon  body 

temperature,  ii.  570,  671 
citreus,  i.  705 
epidermidis  albus,  i.  705 
in  dissection  and  operation 

wounds,  iii.  530 
in  phlegmons,  vi.  611 
tetragenus,  1.  705 
Staphyloma  of  the  cornea,  iii.  288 

of  the  sclern.  vii.  75 
Staphylorrhaphy,  iii.  134.  135 
Starch,  vii.  439 

action  of  ptyalin  upon.  iii.  471 
arrowroot,  i.  522:  vii.  440 
as  an  antidote,  i.  872 
com,  vii.  440 


Starch,  general  description  of,  vii. 
439 
glycerite  of,  vii.  441 
in  milk,  detection  of,  v.  840 
iodized,  v.  205 :  vii.  441 
maize,  vii.  440 
maranta,  i.  522 
medical  and  surgical  uses  of,  vii. 

440 
potato,  vii.  440 
rice,  vii.  440 
sago.  vii.  440 
tapioca,  vii.  440 
varieties  of,  vii.  440 
wheat,  vii.  440 
Star  grass,  i.  170 
Stark  Mineral  Spring,  vii.  441 
Starvation,  vii.  441 

as  a  therapeutic  measure,  iii.  42 
body  temperature   during,   vii. 

442 
changes  in  tissues  during,  v.  768 
circulation  during,  vii.  442 
clinical  observations  during,  vii. 

444 
death  from,  i.  674 
dietetic  treatment  after,  vii.  445 
duration  of  life  during,  vii.  448 
f(pces  during,  vii.  443 
from  fluids,  l}ut  not  from  solids, 

vii.  443 
from  solids,  but  not  from  fluids, 

vii.  448 
loss  of  weight  during,  v.  768; 

vii.  441 
nitrogen  output  during,  v.  768 
respiration  during,  vii.  442 
treatment,  vii.  445 
urinary  secretion  during,  vi.  442 
Star  wort,  mealy,  i.  170 
Stasis,  see  Circulation,  pathohgy  of 
State  medicine  and  insanity,  v. 

71 
Static  brasiUensU,  i.  737 
Static  electricity,  iii.  756 

in  insanity,  v.  73 
Static  machines,  iii.  758;  vi.  983 
Statistics,  vital,  viii.  246 
Status  epilepticus,  iii.  847 
Status  lymphaticus,  vii.  446 
association  with  other  diseases, 

vii.  451 
cardiac  and  arterial  hypoplasia, 

vii.  447 
clinical  manifestations,  vii.  448 
death  from  trivial  surgical  and 
medical   procedures,    vii. 
449 
in  water  from,  vii.  450 
definition,  vii.  446 
diagnosis,  vii.  451 
epilepsy,  vii.  449 
etiology,  vii.  452 
history,  vii.  446 
idiopathic  tetany  of  infancy,  vii. 

449 
infantile  eclampsia,  vii.  449 
lymphadenoid  hyperplasia,  vii. 

447 
lowered  resistance  to  infection 

in,  vii.  450 
morbid  anatomy,  vii.  446 
rachitic  bone  changes,  vii.  447 
relationship  to  associated  clinical 

manifestations,  vii.  452 
sudden  death  in,  vii.  450 
synonyms,  vii.  446 
treatment,  vii.  453 


Stavesacre,  vii.  454 
Steam  us  a  disinfectant,  iii.  499 
disinfecting    chamber,  iii.   500; 
vi.  822 
Steamboat  Springs,  vii.  454 
Steam  heating  for  houses,  iv.  760 
Steapsin,  iii.  474;  vi.  463 

action  of,  iii.  474;  vi.  480 
Steatadenoma,  i.  115 
Steatoma,  vii.  455;  viii.  478.  480 
Steel  dust,  effects  of  inhaling,  vi. 

324 
Steel  workers,  health  of,  vi.  324 
Steeple  bush,  vi.  1000 
Stegomyia,  v.  867 
fasciata,  v.  868 

in  etiology  of  yellow  fever, 
viii.  880 
Stem  pessaries,  viii.  82 
Stenopssic  apparatus,  i.  594 
Stenosis,  acquired,  of  canal  of  cer- 
vix uteri,  viii.  68 
aortic,  ii.  824 
mitral,  ii.  824 
of  the  colon,  iii.  202 
of  the  larynx,  v.  437,  441 
of  the  rpsophagus,  vi.  338,  846 
of  the  pharynx,  vi.  600 
of  the  ureter,  viii.  11 
of  the  vagina,  viii.  156 
of  the  veins,  viii.  215 
pulmonary,  ii.  825 
pyloric,  vii.  519 
tricuspid,  ii.  824 
Stenson's  duct,  injuries  to,  vi.  510 
Stephanion,  vii.  229 
Sterculia,  ii.  546 
St6re,  viii.  299 
Steriform  chloride,  iv.  246 

iodide,  iv.  246 
Sterility  in    consanguineous  mar- 
riages, iii.  257 
in  the  female,  vii.  455 
causation,  vii.  455 
prognosis,  vii.  457 
treatment,  vii.  457 
in  the  male,  vii.  198 
etiology,  vii..  198 
symptoms,  vii.  193 
treatment,  vii.  189 
SteriHzation,  viii.  380 
fractional,  i.  686 
methods  of,  viii.  380 
of  gloves,  iv.  373 
of  milk,  V.  889 
Sterilizer,  Arnold's  steam,  viii.  381 
Koch's  dry -heat.  viii.  380 

steam,  viii.  380 
Novy's  steam,  viii.  881 
Stemalis  brutorum  muscle,  vi. 

49 
Stemalis  muscle,  anomalies  of,  vi. 

49 
Sternal  lymphatic  glands  and 

plexus,  V.  644 
Stemo  -  chondro  -  scapuleur  mus- 
cle, vi.  50 
Stemo- clavicular  joint,  diseases 

of,  V.  277 
Stemo-cleido-mastoideus,  anom- 
alies of,  vi.  44 
hcematoma  of,  in  the  new-bom, 
vi.  277 
Stemo-fascialis  muscle,  vi.  45 
Stemo-hyoideus,  anomalies  of,  vi. 

44 
Stemo-mastoid  muscle,  vi.  44 
Stemo-occipital  muscle,  vi.  44 
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StemopagUB,  vii.  686 

Sterno-scapularis,  vi.  50 

Stemo-thyroideus,  v.  409 
anomalies  of,  vi.  45 

Sternum,  deformities  of,  ii.  805 
dislocations  of,  iii.  513 
fractures  of,  iv.  269 
osteomyelitis  of,  vii.  754 

Sternutatories,  vii.  457 

Stethog^aph,  vi.  95 1 

Stethometer,  vi.  951 

Stethoscopes,  vii.  458 
construction  of,  vii.  460 
historical  sketch,  vii.  458 
value  of,  vii.  460 

Steward,  hoarpital,  i.  488 
duties  of,  i.  483 
qualifications  for.  i.  488 

Stewart's    cover-glass    forceps, 
viii.  895 

Stiff  joint,  i.  859 ;  and  see  Ankylosis 

Stigmata,  bleeding,  iv.  466 

Stigmata  maidis,  iii.  291 

Stigmata  of  insanity,  v.  51 

StiU-births,  ii.  583;  viii.  248 

Stiller's  sign,  viii.  484 

Stillicidium  lacrimarum,  v.  895 

Stillingia,  vii.  461 
sylvatica,  vii.  461 

StimAon's  method    of  reducing 
dislocation  of  hip,  iii.  512 
of  shoulder,  iii.  511 

Stimulants,  cardiac,  ii.  692 
cold  as,  iii.  198 
heat  as,  iv.  624 
in  infantile  diarrhoea,  iii.  448 
in  insanity,  v.  72 

Stimulation*  of  nerves,  vi.  227 

Stimulation,  threshold,  v.  288 

StimuU,  ii.  762 

Stimulus,  V.  282 

Stink  weed,  vii.  584 

Stirrup,  iii.  586:  and  see  Stapes 

Stitch  in  the  side,  iii.  812 

Stockings  for  soldiers,  v.  795 

Stoddard's  medium,  viii.  875 

Stolz's  operation  for  vesico- vaginal 
cystooele,  viji.  159 

Stomacace,  viii.  488 

Stomach,  vii.  461 

action  of  an ti pyrin  on,  i.  880 
adenomata  of,  i.  112 
anatomy  of.  i.  13 
atony  of,  vii.  497 
blood-vessels  of,  vii.  469 
cancer  of,  i.  29;  ii.  686;  vii.  488, 

513 
carcinoma  ventriculi,  vii.  513 
changes  occurring  in  chyme  in, 

iii.  83 
diet  in  affections  of,  iii,  456 
dilatation  of,  i.  30 
diseases  of,  vii.  488 
displacements  of,  vii.  523 
examination  of  contents  of,  vii. 
490 
of  functions  of,  vii.  489 
foreign  bodies  in,  vii.  522 
functions  of,  iii.  472 
glands  of,  vii.  463 
histology  of,  vii.  461 
hypersecretion  in,  vii.  501 
inflammation   of,    vii.   505;  and 

see  Gastritis 
lipoma  of,  vii.  521 
lymphatics  of,  v.  637,  638 
malformations  of,  vii.  703 
measurements  of,  viii.  239 


Stomach,  medication  of,  v.  784 

methods  of  examining,  vii.  488 

motor  insufficiency  of,  vii.  497 
neuroses  of.  vii.  502 

movements  of,  vii.  528 

influence    of     sympathetic 

system  on,  vii.  586 
inhibition  of,  v.  24 

nerves  of,  vii.  471 

neuroses  of,  vii.  501 

occlusion  of,  i.  608 

operations  on,  vii.  478 

anterior  gastro-enterostomy, 

vii.  484 
exploratory  laparotomy,  vii. 

487 
gastrectomy,  vii.  487 
gastroduodenostomy,      vii. 

486 
gastro-enterostomy,  vii.  482 
gastrogastrostomy,  vii.  486 
gastrojejunostomy,  vii.  482 
gastrolysis,  vii.  479 
gastropexy,  vii.  479 
gastroplasty,  vii.  486 
gastroplication,  vii.  479 
gastrorrhaphy,  vii.  478 
gastrostomy,  vii.  480 
gastrotomy,  vii.  480 
jejunostomy,  vii.  487 
posterior  gastro-enteros- 
tomy, vii.  ^5 
pylorectomy,  vii.  486 
pyloroplastpr,  vii.  486 

phlegmon  of,  vi.  617 

position  of,  vii.  527 

pyloric  steiMMis,  vii.  519 
diet  in,  iii.  456 

secretion    of,    disturbances    of, 
effect  on  metabolism,   v. 
778 
influence     of    sympathetic 
system  upon,  vii.  588 

secretory  neuroses,  vii.  508 

sensory  neuroses,  vii.  503 

shape,  vii.  526 

structure  of,  vii.  461 

surgery  of,  vii.  477 

syphilitic  lesion  of,  vii.  628 

transposition  of,  vii.  524 

tumors  of,  L  29;  vii.  521 

ulcer  of,  i.  29;  vii.  487,  510 
Stomach  pump,  i.  870 :  v.  784 

contraindications  to,  i.  370 
Stomach  tube,  passage  of,  iii.  578 
Stomatitis,  viii.  487 

acute,  viii.  487 

aphthous,  viii.  488 

catarrhal,  viii.  487 

croupous,  viii.  488 

diet  in,  iii.  456 

erythematous,  viii.  487 

fetid,  viii.  488 

follicular,  viii.  488 

gangrenous,  iv.  307;  viii.  488 

herpetic,  viii.  488 

membninous.  viii  488 

mercurial,  viii.  489 

mycotic,  viii.  488 

parasitic,  viii.  488 

phlegmonous,  viii.  488 

pultaceous,  viii.  487 

pustulosii  contagiosa,  iv.  735 

simple,  viii.  487 

superficial,  viii.  487 

ulcerative,  viii.  488 

vesicular,  viii.  488 
Stomatol,  vii.  725 


Stomatomycosis,  viii.  488 
Stomatoplasty,  vi.  904 
Stonecutter's  phthisis,  v.  594 
Stonham's    method    of    reducing 

dislocation  of  hip,  iii.  525 
Stools,  see  Faces 

bl(Kxl  in,  significance  of,  iii.  441 
colored,  iii.  442 
in  diarrhoea,  iii.  438 
Storax,  vii.  529 
Storesin,  vii.  580 
Storm  Lake  Mineral  Spring,  vii. 

580 
Stout,  i.  169 

Stoves,  for  heating  houses,  iv.  759 
Strabismus,  vii.  530 

accommodative,  vii.  531 
advancement  of  teDdon  for,  vii. 

532 
alternating,  vii.  ^1 
amblyopia  with,  vii.  581 
concomitant,  vii.  581 

treatment,  vii.  581 
constant,  vii.  581 
convergent,  vii.  581 
convulsive,  vii.  581 
diplopia  in,  vii.  580 
divergent,  vii.  581 
hysterical,  vii.  581 
intermittent,  vii.  581 
latent,  vii.  583 
mixed  forms  of,  vii.  538 
monolateral  or  monocular,  vH. 

531 
objective  symptoms,  vii.  530 
^ parallel,  vii.  581 
paralytic,  vii.  582 

treatment,  vii.  583 
periodic,  vii.  581 
tenotomy  for,  vii.  583 
vertical,  vii.  581 
Strabotomy,  vii.  532 
Straight  sinus,  anomalies  of,  viii. 

204 
Straits  of  the  pelvis,  vi.  589 
Strcunonium  leaves  and  seed,  vii. 

584 
Stramonium,  poisonous  plant,  vi. 

701 
Strangulated  hernia,  iv.  667 
Strangulation,  causing  asphyxia, 
r574 
evidences  of  death  from,  i.  673; 

vii.  535 
intestinal,  treatment,  v.  175 
Strapping,  for  sprains,  v.  291 
Stratum  corneum,  viii.  558 
eranulosum,  viii.  558 
lucid um,  viii.  554 
Strawberry,  see  Rosac^cB 
Streak  ciUtures,  viii.  888.  389 
Streptobacillus,  i.  680 
Streptococcus,  i.  680 

invasion  of  fascia  of  arm,  i.  458 
pyogenes,  i.  705,  709 

m  dissection  and  operation 

wounds,  iii.  530 
in  phlegmons,  vi.  611 
Streptothrices,  i.  719 
Streptothrix  actinomyoes,  i.  719 
Stress  and  strain,  effect  of,  on  dif- 
ferentiation, iii.  468 
Stretchers,  Gihon's,  vi.  188 

Mahan's.  vi.  188 
StrisB  gravidarum,  iv.  840 
Strieker's  gas  chamber,  iv.  705 
warm  stage  and  gas  chamber^ 
iv.  705 
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Suicide, 


Stricture^  intestiDal^  v.  172 

rectal,  i.  897 

urethral,  viii.  20 
Stronger  orange  flower  water,  vi. 

888 
Stronger  rose  water,  vi.  1000 
StrongylidsB,  vi.  219 
Btrongyloides,  vi.  208 

intestioalis,  vi.  208 

stercoralis.  vi.  207,  208.  209,  504 
Strongylus  apri,  vl.  219,  502 

broncbialis,  vi.  212 

duodenalis,  vi.  221 

elongatug,  vi.  219 

gigas,  vi.  220 

of  kidney,  v.  844 

longaevaginatus,  vi.  219 

paradoxus,  vi.  219 

quadridentatus,  vi.  221 

renalis,  vi.  220 

subtilis,  vi.  219 

suis,  vi.  219 
Btrontia  Mineral  Spring,  vii.  540 
Strontium,  vii.  640 

bromide,  ii.  485 

iodide,  v.  208 

lactate,  vii.  541 
Strophanthidin,  vii.  541 
Strophanthin,  vii.  541 

action  of,  on  heart,  compared 
with  digitalis,  ii.  701 
StrophanthuB,  vii.  541 

action,  compared  with  that  of 
digitalis,  ii.  701 

flaber,  vi.  480 
ispidus,  ii.  701 ;  vii.  541 
in  heart  disease,  iv.  610 
kombe.  ii.  701 ;  vii.  541 
Strophulus  albus,  v.  818 
Struggle  for  ezistenoe,  a  factor  of 

organic  evolution,  iv.  25 
Struma,  iv.  876;  vii.  542;  and  see 
Oailre 
antemenstrualis,  iv.  880 
congenita,  vi.  281 
cystica,  diagnosed  from  branch- 
ial cysts,  ii.  460 
suprarenalisaberrans,  see  Hyper- 
nephroma 
Strumitis,  iv.  887 
Strflmpell  phenomenon,  vi.  876 
Strychnic  acid,  vi.  808 
Strychnin  or  stnrchnine,  vi.  807; 
vii.  542;  and  see  Nux  vomica 
as  a  cardiac  stimulant,  ii.  708 
effect  of,  upon  body  tempera- 
ture, ii.  571 
upon  the  fcetus,  vi.  279 
hypodermatic  use  of,  iv.  820 
poisoning  by,  analysis,  vii.  545 
differential   diagnosis,    vii. 

544 
duration,  vii.  544 
failure  of  detection,  vii.  546 
influence    of    putrefaction, 

vii.  546 
lethal  dose,  vii.  544 
postmortem  appearances,  i. 

664;  vii.  545 
symptoms,  vii.  548 
tests,  vii.  545 
treatment,  vii.  544 
Strychnin-like  ptomains,  vi.  792 
Strychnos,  iii.  388 
castelnaeana,  iii.  889 
Crevauxii,  iii.  839 
Gubleri,  iii.  889 
incaga,  iii.  888 


Strychnos  Ignatii,  iv.  848 
kipapa,  iii.  388 
nux  vomica,  iii.  338;  vi.  807 
tlente.  iii.  838 
toxifera,  iii.  339 
Stryker  Mineral  Springs,  vii.  540 
Stump,  after  amputation,  i.  245 
suitable  for  artificial  limbs,  v. 
514 
Stupor,  epileptic,  v.  100 
Sturrock's  method  of  reducing  dis- 
location of  hip,  iii.  525 
Stuttering,  vii.  435 
Stylo-auncularis  muscle,  vi.  47 
Styloohondrohyoid    muscle,    vi. 

46 
Styloglossus    muscle,    anomalies 

of,  vi.  47 
Stvlohyoideus  alter  muscle,  vi. 

Stylohyoid  muscle,  anomalies  of, 

vi.  46 
Stylohvothyroid  muscle,  vi.  46 
Stylopharyngeus,    anomalies  of, 

vi.  47 
Stylopharyngeus  muscle,  anom- 
alies of,  vi.  47 
Styptic  collodion,  vii.  687 
Stypticin,  vii.  546 

in  dj'smenorrhoea,  iii.  577 
Styptics,  iv.  478 
Styracol,  iv.  425 
Styrax,  vii.  529 
benzoin,  1.  745 
liquide,  vii.  529 
prseparatus,  vii.  529 
Styrol,  vii.  580 
Styron,  vii.  547 
Subaneoneus  musde,  vi.  53 
Subaponeurotic   cepnalhsBmato- 

mata,  ii.  764 
Subarachnoid  cocaine  izgections, 
see  Spinal  cocainization  and  lumbar 
puncture 
Subastragaloid    amputation    of 

the  foot,  i.  257 
Subcentral  fissure,  ii.  193 
Suboerebellar  veins,  ii.  257 
Subcerebral  vein,  ii.  255.  257 
Subchloride  of  mercury,  v.  751 
Subclavian  artery,  vi.  194 
anomalies  of,  i.  527 
compression  of,  i.  537 
ligature  of,  vi.  195 
Subc&vian  vein,  vi.  196 
anomalies  of,  viii.  204 
Subclavicular  dislocation  of   hu- 
merus, iii.  520 
region,  access  to,  by  temporary 
resection  of  clavicle,  iii.  131 
Subdavius  muscle,  anomalies  of, 

vi.  50 
Subclavius  posticus  muscle,  vi. 

50 
Subcoracoid    dislocation  of    hu- 
merus, iii.  520 
Subcranial  cephalheematomata, 

ii.  765 
Subcrureus  muscle,  anomalies  of, 

vi.  57 
Subdiaphragmatic  abscess,  viii. 

502 
Subfissures,  ii.  201 
Subfrontal  Assure,  ii.  193,  203 

gyre,  ii.  198.  203 
Subglenoid    dislocation   of    hu- 
merus, iii.  517 
Subgyres,  ii.  201 


Subinvolution  of  the  uterus,  viii. 
100 
of  the  vagina,  viii.  104 
Sublimate,  corrosive,  v.  753;  see 

also  Mercury,  bichloride  of 
Sublamine,  vii.  547 
Subluxation  of  Joint,  v.  297 
Submaxillary  gland,  vi.  199 
Submaxillary  lymphatic  glands» 

vi.  199,  680 
Submersion,  causing  asphyxia,  i. 
574 
signs  of  death  from,  i.  672 
Subnasal  point,  vii.  229 
Subpericranial     cephalhasmato- 

mata,  ii.  764 
Subplunenic  abscess,  iii.  487;  viii. 

506 
Subscapularis  minor  muscle,  vi. 

51 
Subscapularis  muscle,  anomalies 

of,  vi.  51 
Subscapulo  -  capsularis    muscle, 

vi.  51 
Subumbilical  clefts,  vii.  708 
Subvertebral  rectus  muscle,  vi. 

61 
Succinum,  i.  208 
Succus,  V.  736 

entericus,  iii.  475;  vii.  97,  547 
thebaicus,  vi.  888 
Succussion,  ii.  819 

Hippocratic,  vi.  668 
Sucramine,  vii.  548 
Sucrol,  iii.  562 
Sucrose,  vii.  548 
Suction,  for  cataract,  ii.  726 
Sudden  death,  due  to  infarction  of 
heart,  iv.  580 
due  to  status  lymphaticus,  vii. 
450 
Sudoriflcs,  iii.  482 
Suet,  vii.  548 

Suflbcation,  as  cause  of  asphyxia,, 
i.  576 
varieties  of,  i.  576 
Sugar,  vii.  548 

action  and  uses,  vii.  549 
amount  allowed    in  rations,  v. 

799 
as  an  antidote,  i.  371 
barley,  vii.  549 
Chinese,  vii.  549 
excretion  of,  diminished  by  jam- 

bul,  V.  244 
in  milk,  v.  819 
in  urine,  iii.  428 
invert,  vii.  549 
Leo's,  see  Laioee 
maple,  vii.  548 
of  lead,  V.  471 
of  milk,  see  Lactose 
prepaitition  of,  vii.  549 
rock,  vii.  548 
sorghum,  vii.  548 
Sugarine,  vii.  549 
Suggestion,  iv.  811 
hypnotic,  iv.  811 
post-hypnotic,  iv.  811 
Suggestive  therapeutics,  viii.  511 
Subornation,  iii.  273 ;  vii.  549 
Siucide,  vii.  650 

among  troops,  ii.  614 
and  homicide,  probabilities  be- 
tween, vi.  692 
and  insanity,  v.  28 
automatic,  vii.  552 
by  suggestion,  vii.  552 
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Suicide,  causes  of,  vii.  552,  553 

diaguosis  ot,  vii.  555 

double,  vii.  552 

epidemic,  vii.  552 

feigned,  vii.  652 

history  of,  vii.  550 

in  children,  vii.  552 

in  insanity,  v.  72 ;  vii.  551 

method  of,  vii.  654 

multiple,  vii.  552 

nature  of,  vii.  551 

prophylaxis  of,  vii.  555 

statistics  of,  vii.  550 

symptoms  of,  vii.  555 

tendency  to,  in  insanity,  v.  70 

treatment  of  a  tendency  to,  vii. 
556 
Sulcus  choroideus,  ii.  175 

f ureal,  ii.  160 

of  Muuro,  ii.  166 

peduncular,  ii.  160 

terminalis,  iv.  568 
Sulfosot,  vii.  556 
Sulphaminol,  vii.  556 
Sulphate  of  aluminum,  i.  207 

of  cadmium,  ii.  541 

of  cinchonidine.  iii.  91 

of  copper,  iii.  278 

emetic  action  of,  iii.  812 

of  iron,  v.  228,  228 

of  magnesium,  v.  673 

of  manganese,  v.  686 

of  potassium,  vi.  745 

of  quinidine,  iii.  92 

of  quinine,  iii.  90 

of  thallium,  vii.  731 

of  zinc,  viii.  339 

emetic  action  of,  iii.  812 
Sulphated  saline  waters,  v.  848 

American,  v.  848 

European,  v.  848 
Sulphates  in  the  urine,  viii.  53 

conjugate,  viii.  43 

preformed,  viii.  54 
Sulphides,  vii.  556 

black,  V.  756 

mercuric,  v.  756 

mercurous,  v.  756 

of  arsenic,  poisoning  by,  viii.  346 
Sulphites  and  hyposulpmtes,  vii. 

557 
Sulphocarbolates,  vii.  558 

as  germicides,  iv.  336 

of  silver,  vii.  216 

of  sodium,  vii.  558 
Sulphocarbolic  acid,  vii.  558 
Sulphocyanate  of  acrinyl,  vi.  68 
Sulphocyanides,  vii.  558 

excretion  of,  vii.  559 
Sulphonal,  vii.  560 

as  a  hypnotic,  iv.  816 

poisoning  by,  vii.  560 
Sulpho-paraldehyde,  vii.  561 
Sulpho-Saline  Spring,  vii.  561 
Sulphur,  vii.  561 

as  a  laxative,  v.  469 

baths,  vii.  557 

dioxide,  vii.  562 

apparatus    f.)r    generating, 

iii.  502 
as  a  disinfectant,  i.  688;  iii. 

496.  501 
as  a  germicide,  iv.  336 
means  of  ^rnerating.  vi.  822 

flowers  of.  vii.  561 

fumigation  by.  iii.  498 

gases,  action  of,  on  animal  sys- 
tem, i.  154 


Sulphur  in  the  urine,  viii.  51 

iodide,  vii.  662 

lotum,  vii.  561 

precipitated  milk  of,  vii.  561 

precipitatum,  vii.  561 

sublimatum.  vii.  661 

vegetable,  v.  616 

washed,  vii.  561 
Sulphurated  lime,  vii.  557 
Sulphurated  potassa,  vii.  556,  657 
Sulphurated    waters,    American, 
V.  849 

as  a  bacterial  product,  i.  684 

as  a  germicide,  iv.  836 
Sulphureted     hydrogen,    as   an 
antidote,  i.  373 

in  urine,  vii.  54 
Sulphuric  acid,  vii.  562 

aromatic,  vii.  663 

as  a  caustic,  ii.  757 

as  a  germicide,  iv.  836 

burns  from,  ii.  520 

in  the  urine,  viii.  58 

poisoning  by,  i.  69 

post-mortem  appearances  in,  i. 
661 

toxicology  of,  i.  69 
Sulphurous  acid,  vii.  663 
Sumac,  vii.  668 

poisonous  plant,  vi.  697 
Sumach  or  sumac,  vii.  568 

dwarf,  iii.  425 

poison,  iii.  425 

swamp,  iii.  425 

walnut-leaved,  iii.  425 
Sumbul,  vii.  668 

Bombay,  i.  217 
Summer  cholera,  iii.  33 
Summer  diarrhoea  of  children, 

iii.  448 
Summerville-Augxista,  i.  684 
Summerville,  S.  C,  vii.  564 
Summit  Soda  Springs,  vii.  665 
Sunburns,  ii.  517 
Sunlight,  an  element  of  climate,  iii. 
148 

germicidal  power  of,  iii.  499 
Sunshine,  at  health  resorts,  iv.  664 
Sunstroke,  iv.  617;  and  see  Heat- 
stroke 

among  troops,  ii.  617 

cold  for,  iii.  195 
Supercallosal  fissure,  ii.  193 
Supercentral  fissure,  ii.  193 
Supereztensibility  of  thumb  at 

different  ages,  iv.  615 
Superfecundation,  iv.  841 ;  vii.  565 
Superfcetation,  iv.  341 ;  vii.  565 
Superfissures,  ii.  201 
Superfrontal  Assure,  ii.  193 

gyre,  ii.  193 
Super  impregnation,  vii.  665 
Superin volution  of  the  uterus,  viii. 

104 
Superior    constrictor    of    the 
pharynx  muscle,  anomalies  of, 
VI.  4« 
Superior      longitudinal     sinus, 

anomalies  of,  viii.  203 
Superior  maxilla,  anatomy  of,  vi. 
942 

resection  of,  vi.  941 
Superior  mesenteric  plexus,  vii. 

578 
Superior  petrosal  sinus,  anomalies 

of,  viii.  204 
Superior  thyroid  artery,  surface 
markings  of,  vi.  191 


Supertemporal  fissure,  ii.  193 

j^yre,  ii.  193 
Supinator  brevis  muscle,  anom- 
alies of,  vi.  54 
Supinator  longus  muscle,  anom- 
alies of,  vi.  54 
Supplementary    respiration,    il 

817 
Suppositories,  v.  739 
of  glycerin,  iv.  874 
Suppressed  expiration,  ii.  817 
Suppuration,  v.  6 
in  fractures,  iv.  257 
renal,  v.  368 
Supra-acromial     nerve,    surface 

marking,  vi.  191 
Supraclavicular      lymphatic 
glands,  V.  681 
in  carcinoma  of  breast,  ii.  638 
Supraclavicular  muscle,  vi.  44 
Supraclavicular     nerve,    surface 

marking,  vi.  191 
Supracostalis  muscle,  vi.  60 
Suprahyoid  lymphatic    glands, 

vi.  199 
Supramastoid  crest,  vii.  229 
Suprameatal  triangle,  v.  704 
Supra-orbital    branch    of     fifth 

nerve,  herpes  zoster  of,  iv.  117 
Supra-orbital  neuralgia,  vi.  245 
Suprarenal    bodies,    see    Adrenal 
glands,  i.  127 
actinomycosis  of,  vii.  567 
affections  of,  v.  862 
effect  of,   upon  metabolism,  v. 

775 
malformations  of,  vii.  705 
pathology  of,  vii.  566 
physiology     of,   see     Secretion, 

physi(£>gy  of 
progressive  changes  in,  vii.  567 
removal  of,  vi.  411 
retrograde  changes  in,  vii.  567 
syphilis  of,  vii.  567 
tuberculosis  of,  vii.  567 
tumors  of,  vii.  567 
Suprarenal  capsule,  extract  of,  vi. 
411:  see  Adrenalin,  and   Or- 
ganotJierapy 
tumors  of,  diagnosed  from  renal 
tumor,  V.  328 
Suprarenal  extract,  vi.  411 
as  a  htemostatic,  iv.  478 
in  the  treatment  of  unemia,  viii.  7 
Suprarenal  plexus,  vii.  578 
Suprarenal  vein,  anomalies  of,  viii. 

206 
Suprascapular  artery,  anomalies 

of,  i.  528 
Suprascapular  vein,  anomalies  of. 

viii.  204 
Supraspinatus  muscle,  anomalies 

of,  vi.  51 
Suprasternal  nerve,  surface  mark- 
ing, vi.  191 
Surface  water,  vi.  168 
Surgeon,  ambulance,  i.  212 
responsibility  of,  v.  682 
Surgeon  and  assistants,  prepara- 
tion of,  for  operation,  i.  566 
Surgery,  general,  cocaine  in,  iii.  160 
intestinal,  v.  176 
of  peritoneum,  v.  176 
of  the  brain,  ii.  898 
plastic,  of  bone,  ii.  728 
Surgical  dressings,  iii.  552 
Surgical  operations,  cause  of  in- 
sanity, V.  35 
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Stirg'ical  operations  during  preg- 
nancy, iv.  849 
Surgpical    procedures,    producing 

menopause,  ii.  799 
Sub  scrofa,  v.  406 
Susceptibility,  variation  in,  iv.  848 

to  poisonous  plants,  iii.  425 
Susotoxin.  ptomaYn,  vi.  790 
Suspendea  animation,  i.  559 
Suspension  of  uterus,  viii.  84 
Suspensorv  bandages,  vU.  568 
Sutherland  Springs,  vii.  568 
Sutures,  iit.  552;  vii.  568 

Ousliing's,  v.  177 

Czerny-Lembert's,  v.  177 

Connell,  v.  178 

continuous,  v.  177 

Halsted's,  v.  177 

liealing  of  arteries  after,  i.  588 

interrupted,  v.  178 

kinds  of,  vii.  669 

lateral  implantation,  v.  179 

Lembert's,  v.  177 

materials  for,  vii.  568 

preparation  of,  i.  568 

purse -string,  v.  177 

Senn's,  v.  179 

sterilization  of,  i.  568 

to  stop  hemorrhage,  iv.  685 
Suwanee  Sulphur  Springs,  vii. 

570 
Swallowing,  advantages  of  medi- 
cation by,  V.  734 

disadvantages  of  medication  by, 
V.  784 
Sweat,  Vii.  217 

bloody,  iv.  466 

blue.  iii.  70 

colored,  iii.  70 

diminution  of,  i.  857 

excessive,  iv.  796;  and  see  By- 
peridroiis 

green,  iii.  70 

luminous,  vi.  620 

odorous,  ii.  486 

phosphorescent,  iii.  70 

red,  iii.  70 

secretion  of,  effect  of  pympathe- 
tic  nervous  s^^stem  on,  vii.  582 
Sweat  glands,  viii.  556 

carcinoma  of,  ii.  683, 

embtrology,  viii,  556 

histological  anatomy,  viii.  557 

secretion  of,  vii.  100 
Sweat-shop  work,  dangers  of,  vi. 

822 
Sweden,  Pharmacopoeia  of.  vi.  586 
Swedish  movements,  v.  694 
Sweet  Chalybeate  Springs,  vii. 

571 
Sweet  flag,  ii.  549 
Sweet  oil^  vi.  856 
Sweet  spirits  of  nitre,  vi.  290 
Sweet  Springs,  vii.  571 
Sweet  tincture  of  rhubarb,   vi. 

974 
Swine,  diseases  among,  detection 

of.  V.  727 
Swinepox,  ii.  826 
Swelling,  cloudy,  iii.  394 
Swertia  chirayita,  ii.  835 
Switzerland,  food  adulterations  in, 
iv.  166 

PharmacopcDia  of.  vi.  586 
Sycosis,  vii.  571 

and  eczema,  differential  diagno- 
sis of.  iii.  723 
Sydenham's  disease,  iii.  41 


Sylvester's    method   of   artificial 

respiration,  i.  660 
Sylvian  fissure,  ii.  205.  276 

methods  of  locating,  ii.  405 ;  vii. 
240 
Symblepharon,  i.  608;  iii.  250;  vii. 

699 
Sjrme's  external  urethrotomy,  viii. 
24 
method  of  amputation,  i.  258 
operation,  cheiioplasty,  vi.  902 
Symbiosis,  i.  685 

in  phlegmon  production,  vi.  612 
Sympathetic  irritation,  vii.  594 
Sympathetic     nervous    system, 
vii.  578 
anatomy,   gangliated    cords   of 
the,  vii.  575 
of  the  plexuses,  vii.  577 
diseases  of,  vii.  591 
functional  interrelation  of  sym- 
pathetic   and    cerebro-spinal 
systems,  vii.  589 
general  survey  of  anatomy,  vii. 

578 
histology,  vii.  579 
morphological    organization    of 

the  rami,  vii.  581 
physiology,  vii.  582 

cardiac  functions,  vii.  585 
involuntary  and  automove- 

ments,  vii.  586 
reflex  action,  vii.  589 
respiratory    functions,    vii. 

585 
secretory  functions,  vii.  582 
trophic  and  tonic  functions, 

vii.  588 
vascular  functions,  vii.  584 
structure  and  connection  with 
the  cerebrospinal  system,  vii. 
574 
Sympathetic  neurosis,  vii.  594 
Sympathetic  ophthalmia,  vii.  591 
Sympathetic   ophthalmitis,   vii. 

591 
Symphorol-lithium,  vii.  695 
Symphorol-sodium,  vi.  149;  vii. 

595 
Symphorol-strontium,  vii.  595 
Symphyseotomy,  vi.  815;  and  see 
Cmtetric  operations  and  Pelves, 
deformed 
contraindications,  vi.  816 
indictations,  vi.  815,  680 
methods,  vi.  815 
Symphytum,  iii.  227 

officinale,  iii.  227 
Sjrmpus  apus,  vii.  716 
dipus,  vii.  715 
monopus,  vii.  715 
Synapsis,  vi.  866,  870 
of  neurones,  ii.  884 
Synarthroses,  i.  558 
Synchondroses,  i.  551.  558 
Synchysis  scintilians,  viii.  267 

sparkling,  viii.  267 
Synchytrium,  iv.  276,  278 
Syncope,  ii.  i?24 
Syncjrtioma,  iii.  892;  vii.  595 
deciduoma  malignum,  vii.  595 
malign um,  iii.  61 ;  vii.  595;  viii. 
95;  and  see  Decidnoma  malig- 
num 
Syncytium,  iii.  50;  vi.  646 
fatal,  phenomena  of,  iii.  377 
growth  of.  iii.  798 
Syndactylism,  iv.  494;  vii.  715 


Syndesmo  -  pharyngeus  muscle, 

vi.  47 
SynechisB  of  nasal  cavities,  vi.  124 
Synophthalmus,  vii.  699 
Synorchism,  vii.  179 
Synovia,  vii.  697 

Synovial    cavities    of   the  wrist- 
joints,  viii.  317 
Synovial    fringes    in    the    knee- 
joint  V.  275 
Synovial  membranes,  vii.  596 
diseases  affecting  the,  v.  201 
inflammation  of,  see  Synovitis 
of  knee-joint,  v.  870 
Synovial    sheaths   of  hand,    iv. 

244 
Synovitis,  ii.  529 
acute,  vii.  696 

diagnosis,  vii.  599 
pathology,  vii.  597 
prognosis,  vii.  600 
symptoms,  vii.  597 
treatment,  vii.  600 
varieties  of,  vii.  598 
anatomy,  vii.  596 
arborescent  tuberculous,  v.  268 
catamenial,  vii.  599 
dry.  V.  261 

exanthematous,  vii.  599 
gonorrhoea! ,  iv.  408;  vii.  599 
gouty,  vii.  599 
of  the  ankle-joint,  v.  273 
of  the  elbow,  i.  464 
of  the  hand,  iv.  518 
of  the  hip,  V.  272 
of  the  knee-joint,  v.  278 
of  the  shoulder-joint,  v.  276 
purulent,  vii.  598 
serous,  v.  261 
syphilitic,  vii.  599 
traumatic,  vii.  598 
Synthetic  products,  poisoning  by, 

vii.  602 
Syphilis,  vii.  602,  944 

affections  of  the  bones  and  car- 
tilages in,  vii.  629 
of  the  circulatory  organs  in, 

vii.  624 
of  the  digestive  tract  in,  vii. 

622 
of  the  ear  in,  iii.  674 
of  the  eyes  in,  vii.  619 
of  the  genito-urinary  organs 

in,  vii.  625 
of  the  hair  and  hair  follicles 

in,  vii.  616 
of  the  muscles,  tendons,  and 

articulations,  vii.  629 
of  the  nails  in,  vii.  617 
of  the  nervous  system  in, 

vii.  626 
of  the  respiratory  tract  in, 
vii.  621 
among  troops,  ii.  608 
and  cancer,  diagnosis  of,  iii.  675 
and  chancroid,  diagnosis  of,  ii. 

797 
and  eczema,  diagnosis  of,  iii.  714 
and  lichen  planus,  diagnosis  of, 

V.  506 
and  lichen  scrofulosorum,  diag- 
nosis of,  V.  509 
and  lupus,  diagnosis  of,  v.  611, 

615 
and     pemphigus     neonatorum, 

diagnosis  of,  vi.  548 
and  pemphigus  vegetans,  diag- 
nosis of,  vi.  548 
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Syphilis  and  psoriasis,  diagnosis  of, 

vi.  782 
and     ritinoscleroma,     diagnosis 

of,  vi.  143 
and  seborrhoea,  diagnosis  of,  vii. 

89 
and  smallpox,  diagnosis  of,  vii. 

249 
as  a  cause  of  paresis,  v.  86,  88 
bacillus  of,  i.  693;  vii.  608 
bubo  in,  ii.  500 
cerebral,  ii.  427 
congenital,  vii.  630 
definition,  vii.  602 
evolution  of,  in  periods,  vii.  603 
general  paralysis  from,  vii.  627 
geographical    distribution,    vii. 

602 
headache  in,  iv.  552 
hereditary,  vii.  630 
history,  vii.  602 
in  armies,  ii.  608 
in  etiology  of  epilepsy,  iii.  849 
initial  lesion  of,  vii.  606 
insanity  in,  v.  33,  95 
in  the  new-bom,  vi.  277 
ioint  affections  of,  v.  264 
kyphosis  in.  v.  378 
leucorrhcpa  in,  v.  494,  495 
mucous  patches,  vii.  622 
nature  of,  vii.  603 
of  bone,  ii.  123 
of  the  adrenals,  vii.  567 
of  the  aorta,  ii.  107 
of  the  auditory  nerve,  iii.  684 
of  the  blood- vessels,  ii.  105 
of  the  brain,  ii.  427 
of  the  bronchi,  v.  445 
of  the  bronchial  glands,  v.  588 
of  the  chorion,  iii.  59 
of  the  decidua,  iii.  891 
of  the  Eustachian  tube,  iii.  681 
of  the  external  auditory  canal, 

iii.  676 
of  the  hands  and  fingers,  iv.  505 
of  the  heart,  iv.  601 
of  the  kidney,  v.  361 ;  vii.  626 
of  the  labyrinth,  iii.  682 
of  the  larynx,  v.  443 

as  a  cause  of  stenosis,  v.  440 
of  the  liver,  v.  560 
of  the  lungs,  vii.  621 
of  the  mastoid  process,  iii.  677, 

682 
of  the  mediastinum,  v.  782 
of  the  nasal  cavities,  vi.  148 
of  the  oesophagus,  vi.  842 
of  the  omentum,  vi.  361 
of  the  pituitary  gland,  vi.  640 
of  the  spine,  vii.  387 
of  the  testicle,  vii.  184 
of  the  thymus,  v.  729 
of  the  thyroid,  iv.  889 
of  the  tongue,  vii.  795 
of  the  tonsil,  vii.  820 
of  the  trachea  and  bronchi,  v. 

446 
of  the  ureters,  viii.  12 
of  the  uvula,  viii.  109 
of  the  veins,  viii.  218 
of  the  velum  palati,  viii.  110 
retinal  changes  in,  vi.  958 
stage  of  invasion,  vii.  607 
synonyms,  vii.  602 
treatment  of,  i.  1 ;  vii.  633 
vaccinal,  viii.  136 
Syphilitic  dactjlitis.  iv.  506 
infiltration,  iv.  873 


Syphilitic  meningitis,  vii.  335 

myositis,  vi.  32 

synovitis,  vii.  599 

ulcer,  vii.  944.  947 

urethritis,  viii.  20 
Syphiloderm,  vii.  608 

bullous,  vii.  612 

gummatous,  vii.  618 

macular,  vii.  609 

malignant,  vii.  615 

palmar  and  plantar,  vii.  610 

papular,  vii.  609 

pustular,  vii.  611 

relation  of,  to  systemic  intoxica- 
tion, vii.  618 
to  other  infections,  vii.  618 

rupia,  vii.  611 

serpiginous,  vii.  615 

treatment  of,  vii.  616 

tuberculous,  vii.  612 

vesicular,  vii.  612 
Syphiloma,  gumma,  vii.  618 

of  the  subcutaneous  glands,  vii. 
618 

of  the  vagina,  vii.  625 
Syringe,  fountain,  v.  734 

hypodermatic,  iv.  819 

prostatic,  Ultzmann's,  vi.  761 
Syringomyelia,  vii.  373 

course  and  prognosis,  vii.  377 

etiology,  vii.  874 

diagnosed  from  acromegaly,  i. 
95 

differential  diagnosis,  vii.  876 

of  the  upper  extremity,  i.  467 

pathological  anatomy,  vii.  873 

symptomatology,  vii.  374 

the  hand  in,  iv.  500,  532 

treatment,  vii.  377 
Syrups,  V.  789 

of  althaea,  v.  694 

of  calcium  lactophosphate,  ii. 
552 

of  citric  acid,  v.  483 

of  ferrous  iodide,  v.  224 

of  garlic,  iv.  308 

of  hydriwiic  acid,  iv.  775 

of  hypophosphites,  iv.  825 

of  hvpophosphiteswith  iron,  iv. 
825;  V.  223 

of  ipecac,  v.  212 

of  lactophosphate  of  calcium,  v. 
402 

of  lactucarium,  v.  403 

of  lemon,  v.  483 

of  lime,  ii.  551 

of  orange  flowers,  vi.  398 

of  poppy  capsules,  vi.  735 

of  rhubarb,  vi.  974 

of  rose,  vi.  1000 

of  senega,  vii.  114 

of  senna,  vii.  117 

of  squill,  vii.  434 

of  sweet  orange  peel,  vi.  398 

of  tar,  vii.  639 

of  the  phosphates  of  iron,  qui- 
nine, and  strvchnine,  iii.  90; 
V.  227 ;  vii.  543 

of  the  triple  phosphates,  iii.  90; 
v.  227:  vii.  543 

of  wild  cherry,  ii.  804 

of  verba  santa,  viii.  334 

simple,  vii.  549 
Systems,  Haversian,  ii.  115 
Systolic  murmur,  ii.  822 

aortic,  ii.  822 

in  aneurism,  i.  342 

mitral,  ii.  882 


Tabacosis,  v.  594 
Tabacum,  vii.  787 
TabanidsB,  v.  165 
Tabanus,  v.  165 

atratus,  v.  165 
Tabes,  vii.  378 

diagnosis,  vii.  380 

duration,  course,  and  prognosis 
vii.  381 

etiology,  vii.  378 

relation  to  paresis,  v.  93 

symptoms,  vii.  378 

treatment,  vii.  381 
Tablets,  v.  739 

compressed,  v.  739 

hypodermatic,  v.  739 
Tac,  v.  11 ;  and  see  Infinema 

paroxysmal,  vi.  800 
Tachvcardia,  iv.  596 
Tactile  corpuscles,  viii.  562 

sense,  function  of,  in  maintain- 
ing equilibrium,  iii.  858 

sensibility,  vii.  118 
TflBXiia,  i.  362 

cegyptica,  ii.  791 

afncana,  ii.  785 

capensis,  ii.  784 

confusa,  ii.  787 

crassicollis,  ii.  787 

cucumerina,  ii.  792 

demerariensis,  ii.  790 

diminuta.  ii.  791 

echinococcus.    ii.    788;    v.  539; 
vi.  504;  viii.  283 

elliptica,  ii.  792 

fenestrata,  ii.  784 

flavopunctata,  ii.  791 

hirucfinacea,  vi.  224 

lata,  ii.  792 

leptocephala,  ii.  791 

lophosoma,  ii.  784 

marginata.  ii.  787 

minima,  ii.  791 

moniliformis,  ii.  792 

nigra,  ii.  784 

pellucida,  ii.  785 

saginata,  ii.  780,  783,  784;  viii. 
^33 

serrata,  ii.  781,  787 

solium,  ii.  779,  786;  viii.  233 

tenella,  ii.  786 

treatment  of,  i.  362 

varesina,  ii.  791 

vulgaris,  ii.  785,  792 
TaeniadBB,  ii.  779 

TaenieB,  see  Cestoda  and  Anthelmin- 
tics 
Tagliacozzi^s    operation,    rhino- 
plasty, vi.  905 
Taka  diastase,  iii.  449 
Taliaferro's  method  of  tamponat^c, 

viii.  179 
Talipes,  iv.  216 

arcuatus,  iv.  210 

calcaneo-valgus,     acquired,   iv. 
236 

calcaneo- varus,  acquired,  iv.  236 

calcaneus,  iv.  216 
acquired,  iv.  234 
congenital,  iv.  231 

cavus,  iv.  210 

congenital,  iv.  217 

compared  with  acquired,  i  v. 

218 
diagnose<l  from  acquired,  iv. 
232 

equino- valgus,  acquired,  iv.  237 

equino-variis,  iv.  218 
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Talipes  equino-varus,  acquired,  iv. 
386 
congenital,  iv.  218 
equinuB,  iv.  210 
acquired,  iv.  282 
congenital,  iv.  281 
etiology,  iv.  216 
paralytic,  iv.  287 
plantaris.  iv.  210 
statistics  of,  iv.  218 
valgus,  iv.  216 

congenital,  iv.  281 
varieties,  iv.  216 
varus,  iv.  216 

acquired,  iv.  282 
congenital,  iv.  281 
Talley's  Springs,  vii.  685 
Tamarind,  vii.  685 
Tamarindus  indica,  vii.  685 
Tampa,  Fla.,  vii.  686 
Tamponing  the  vagina,  viii.  177 
Tamponade,  viii.  178 

indications  for,  viii.  178 
Taliaferro's    Inethod    of,     viii. 
179 
Tampons,  vme  of,  viii.  177 

in  metritis,  v.  785 
Tanacetum,  vii.  638 
vulgare,  vii.  688 
Tangerine,  iii.  127 
Tannal.  vii.  686 
TannalDin.  vii.  686 
Tannate  of  colchicine,  iii.  192 
Tannic  acid,  vii.  686 

as  a  germicide,  iv.  386 
Tannigen,  vii.  687 
Tannin,  vii.  686 

as  an  antidote,  i.  871 
Tannoform.  iv.  246;  vii.  687 
Tanno-geororm,  iv.  828 
Tannon.  iv.  246:  vii.  687 
Tannopin,  i v.  246 ;  vii.  687 
Tannosal,  vii.  688 
Tansy,  vii.  688 
Tapetal  cell,  vi.  869 
Tapeworms,  i.  862 ;  ii.  779 

occurrence  of  various  species,  ii. 

782 
of  animals,  in  relation  to  public 

health,  viii.  288 
specifics  for,  ii.  782 
treatment  of,  i.  862 
Taphosote,  vii.  688 
Tapioca,  vii.  688 
Tapotement,  v.  694 
Tar,  vii.  638 

as  an  expectorant,  iv.  51 
camphor,  vi.  100 
cancer,  ii.  682 
Tarantism,  iii.  48 
Tarantula,  v.  158 
Araerican,  v.  159 
fasciventris,  v.  158,  169 
«<  Tarantula  killer,"  v.  168 
Tarasp-Bchuls,  vii.  689 
Taraxacum,  iii.  352 
officinale,  iii.  852 
Tarsal  Joints,  drainage  of,  v.  294 
Tarsectomy,  anterior,  vi.  925 

Bardenheuer's  operation,  vi. 
925 
complete,  of  Wladimirofl-Miku- 
licz,  vi.  928 
indications,  vi.  928 
posterior,  vi.  927 

after-treatment,  vi.  928 
indications,  vi.  927 
result,  vi.  928 


Tarso-metatarsal  amputation,  i. 

256 
Tarsus,  resection  of ;  see  Tar»eetoniy 
Tartar,  cream  of,  vi.  744 

crude,  vi.  744 

vitriolated,  vi.  745 
Tartar  emetic,  i.  870,  875 

as  cardiac  depressant,  ii.  691 

as  an  emetic,  iii.  811 

as  an  expectorant,  iv.  49 

as  a  pustulant,  iii.  805 

poisoninff  by,  i.  876 
Tartaric  acid,  vii.  640 

as  a  germicide,  iv.  336 

diphenyl  ester,  vii.  641 
TartarUtlxine,  vii.  641 
Tartrate  of   antimon}*'  and  potas- 
sium, i.  875 

of  chinoline,  ii.  884 

of  iron  and  ammonium,  v.  226 
and  potassium,  v.  226 

of  potassium  and  sodium,  vi.  744 
as  a  laxative,  v.  469 
Tartrophen,  vii.  641 
Taste,  vii.  641 

centripetal  conduction  path  of, 
ii.  862 

disturbance  of,  in  cerebral  tu- 
mors, ii.  445 
in  insanitv,  v.  51 

localization  of  sense  of,  ii.  808 
Tate  Sprine,  vii.  641 
Tattoo  marks,  vii.  642 

pigment  used  in,  vi.  685 
Taurin,  i.  68 
Taurine,  i.  754 

Taxis  in  the  reduction  of  hernia, 
iv.  668 

contraindications,  iv.  668 

dangers,  iv.  668 
Taxonomy,  i.  758 
Taylor's  brace  for  club-foot,  iv.  222 

bsemoglobinometer,  ii.  57 
Tchike,  ii.  828 
Tea,  vii.  644 

adulterations  of,  iv.  183 

as  beverage  for  soldiers,  v.  805 

continental,  vi.  707 

in  infusion,  v.  736 

James',  vi.  707 

Labrador,  vi.  707 

marsh,  vi.  707 

Mexican,  viii.  315 

New  Jersey,  ii.  759 

Paraguay,  v.  718 

swamp,  vi.  707 
Tea-berry,  viii.  313 
Teale's  method  of  amputation,  i. 

248 
Tear  duct,  obstruction  of,  vi.  295 
Tears  of  ammoniac,  i.  218 
Teats,   diseased,   a  cause  of   un- 
healthy milk,  V.  885 
Teel  oil,  i.  743 
Teeth,  vii.  645 

abscess  of  the  pulp,  vii.  656 

affections  of,  a  cause  of  head- 
ache, iv.  549 

alveolar  abscess,  vii.  660 

anatomy  of,  vii.  645 

anomalies  of,  iii.  404 

calcification  of  the  pulp,  vii.  656 

canine,  vii.  646 

caries  of,  vii.  667 

cementum  of,  vii.  649 

chemistry  of,  ii.  128 

congestion  of  the  pulp,  vii.  655 

crusta  petrosa,  vii.  649 


Teeth,  dentine  of,  vii.  647 

disease  of  the  peridental  mem- 
brane, vii.  659 
of  the  pulp,  vii.  654 
enamel,  vii.  649 

erosion  of,  vii.  658 
eruption  of,  vii.  650 

anomalies  in  time  of,  iii.  404 
disorders    during,   iii.   405; 
vii.  661 
extraction  of,  vii.  661 
accidents  in,  vii.  662 
hemorrhage  after,  vii.  663 
formation  of  secondary  dentine 

in,  vii.  656 
formula  of,  vii.  645 
fracture  of,  during  extraction, 

vii.  662 
functions  of.  vii.  650 
fusion  of,  vii.  654 
gangrene  of  the  pulp.  vii.  656 
growth  of,  in  children,  ii.  830 
hypertrophy  of  the  cement,  vii. 

658 
in  hereditary  syphilis,  vii.  654 
incisor,  vii.  646 
inflammation  of  the  pulp,  vii. 

655 
irregular,  vii.  651 
maliormations  of,. vii.  658 
malpositions  of,  vii.  651 
microscopic  anatomy  of,  vii.  647 
molar,  vii.  646 
of  the  lower  jaw,  vii.  645 
of  the  upper  Jaw,  vii.  645 
parts  of,  vii.  646 
pathology  of,  vii.  051 
peg,  vii.  654 

peHdental  membrane,  vii.  649 
permanent,  vii.  645 
physiology  of,  vii.  650 
pitting  of,  vii.  653 
polypus  of  the  pulp,  vii.  656 
pulp,  cavity  of,  vii.  647 
relation  of,  to  food  and  to  form 

of  jaw,  V.  700 
sensitive  sprouting  of  the  pulp, 

vii.  657 
structure  of,  vii.  654 

anomalies  in,  vii.  654 
supernumerary,  vii.  651 
temporarv,  iv.  858;  vii.  646,  648 
tumors  of,  see  Odontoma 
wisdom,  vii.  651 
Tee^an's  modification  of  Maison- 

neuve's  urethrotome,  viii.  28 
Teichmann's  crystals,  ii.  74;  viii. 
83 
test  for  blood  pigment  in  the 
urine,  viii.  32 
Tela,  ii.  139 

Telangiectasis,  see  Angioma 
Telangioma,  sec  Angioma 
Teleangiectatic    tumors   of    the 
conjunctiva,  iv.  108 
of  the  iris.  iv.  110 
of  the  orbit,  iv.  114;  vi.  405 
of  the  retina,  iv.  112 
Telegony,  iv.  644 
Teleodendrions,  ii.  884 
Telini  fly,  v.  166 
Tellicherry  bark,  iv.  782 
Tellurates,  vii.  663 

of  potassium,  vii.  668 
of  sodium,  vii.  663 
Tellyseniczky's  fluid,  iv.  708 
Telodendrion,  vi.  234 
Telophases,  ii.  764 
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Temperature,   a  condition  of   cli- 
mate,  i.  149;  iii.  114 
comparative  table  of  the  Fahren- 
heit and  centigrade  scales,  vii. 
733 
effect  of,  upon  bacteria,  i.  686 
upon  differentiation,  iii.  468 
upon  electrotonus,  iii.  776 
upon  heart,  v.  28 
upon  white  blood  cells,  ii.  82 
instruments  for  determining,  vii. 


r82 


of  dwelling-houses,  iv.  755 

of  health  resorts,  iv.  564 

of  the  human  body,  vii.  784;  and 

see  Temperature,  body 
relation  of,  to  humidity,  iii.  142 
Temperature,  body,  effect  of  en- 
teroclysis  upon,  iii.  888 
of  quinine  upon,  iii.  90 
of  starvation  upon,  vii.  442 
extreme,  as  a  cause  of  disease 

among  troops,  ii.  617 
high,  iv.  620 
in  appendicitis,  i.  424 
in  disease,  vii.  784 
influence  of,  upon  conductivity 
of  nerves,  vi.  229 
upon  dysentery,  iii.  567 
in  health,  vii.  784 
in  insanity,  v.  53 
in  myelogenous  leukaemia,  v.  500 
of  the  cavities  in    the  human 

body,  vii.  784 
of  the  head,  in  intracranial  tu- 
mors, ii.  417 
of  the  internal  parts  of  the  body, 

vii.  734 
reduced,  a  sign  of  death,  ii.  685 
subnormal,  iv.  619 
Temporal  artery,  compression  of 
the,  i.  537 
superficial,  anomalies  of  the,  1. 
527 
Temporal  bone,   fractures  of,  iii. 

689 
Temporal  crest,  vii.  229 
Temporal  lobes,  diagnosis  of  tu- 
mors of,  ii.  447 
Temporal  xauscle,  anomalies  of,  vi. 

43 
Temporalis  minor  muscle,  vi.  48 
Temporo-maxillary  articoilation, 

diseases  of,  v.  258,  277 
Temporo-maxillary  vein,  anom- 
alies of,  viii.  202 
Temulentic  acid,  vi.  701 
Temuline,  vi.  701 
Tenaculum,  iv.  465 
Tenderness,  a  sign  of  cancer,  ii. 
628 
points  of,  in  joint  lesions,  ii.  128 
Tendo  AchilUs,  v.  481 

division  of,  in  talipes,  iv.  227 
strain  of.  iv.  216 
Tendon  reflex,  see  Knee-jerk  and 

Reflexes,  elinicul 
Tendons    and    tendon   sheaths, 
acute  suppuration  of,  vii.  664 
adherent,  of  hand  and  fingers, 

iv.  516 
cysts  in,  iii.  850 
dislocation  of,  i.  468 ;  vii.  665 
histology  of,  iii.  254 
injuries  and  diseases  of,  i.  468; 

vii.  668 
open  wounds  of,  vii.  665 
operations  on,  vii.  665 


Tendons    and    tendon   sheaths, 

paralysis  of  extensor  commu- 
nis and  peronei,  vii.  668  ' 
of  gastrocnemius,  vii.  668 
of  tibialis  anticus  and  tibialis 
posticus,  vii.  665 
rupture  of,  i.  468 
splicing,  iv.  288 
subcutaneous  rupture,  vii.  666 
suppuration  of,  vii.  664 
termination  of  muscular  fibres 

in,  vi.  12 
transplantation,    for    relief    of 

paralytic  talipes,  iv.  287 
tuberculosis  of,  vii.  664 
Tenesmus,  on  urination,  viii.  484 
Tennessee,  history  of  yellow  fever 
in,  viii.  588 
requirements  for  medical  prac- 
tice in,  iv.  48 
Tenonitis,  vi.  400 
Tenon's  capsule,  iv.  66 
dropsy  of,  vi.  406 
inflammation  of,  vi.  400 
Tenos3movitis,  vii.  664 
acute,  vii.  664 
chronic,  vii.  664 
of  the  hand,  iv.  516 
of  the  upper  extremity,  i.  468 
Tenotomy,   subcutaneous,   in  tali- 
pes, iv.  226 
Tension,    muscular,   in  appendi- 
citis, i.  423 
Tensor  fascisB  plantaris^  vi.  58 
Tensor  palati  muscle,  viii.  107 
Tensor  trochleao,  vi.  48 
Tensor  tympani  muscle,  i.  619 
Tensor  vaginad  femoris  muscle, 
vii.  737 
anomalies  of,  vi.  56 
Tenth  nerve,  iii.  818 
Tentorium,  ii.  211 
Tents  and  camps,  v.  809 
Teratoid  cysts,  vii.  720 

tumors,  vii.  719 
Teratology,  vii.  668 ;  and  see  Mal- 
formatiom 
abnormal  development  affecting 
the  entire  embryonic  area,  vii. 
672 
abnormalities   of    position,   vii. 

678 
abrachius,  vii.  714 
acardiac  monsters,  vii.  679 
acardius,  vii.  678 
acephalus,  vii.  678,  681 
acormus,  vii.  680 
acranius,  vii.  697 
amelus,  vii.  714 
amorphus,  vii.  679,  682 
amyelus,  vii.  695 
ankyloblepharon,  vii.  699 
anophthalmus,  vii.  699 
aprosopus,  vii.  700 
apus,  vii.  714 
arhinencephalus,  vii.  699 
astomus,  vii.  701 
Bohemian  twins,  vii.  688 
Brazilian  sisters,  vii.  686 
Carolina  twins,  vii.  682 
causation,  vii.  670 
cephalo-thoracopagus,  vii.  685 
cheilo  -  gnatho  -  prosoposchisis, 

vii.  701 
cheilo-gnatho-schisis,  vii.  700 
cheilo-gnatho-uranoschisis,  vii. 

700 
cheiloschisis,  vii.  700 


Teratology,  classification,  vii.  672 

craniopagus,  vii.  684 
parasiticus,  vii.  685 

cranio-rachischisis.  vii.  697 

cranioschisis,  vii.  671,  697 

cryptophthalmus.  vii.  699 

cyclocephalus,  vii.  698 

cyclopia,  vii.  671,  699 

cyclostomus,  vii.  699 

cyclotus,  vii.  699 

defects  due  to  arrested  develop- 
ment of  cranial  vault,  vii.  697 

diagnathus,  vii.  701 

diastematomyelia,  vii.  697 

dicephalus,  vii.  684 

diprosopus,  vii.  684 

diophtlialmus,  vii.  684 
monostomus,  vii.  684 
tetrophthalmus,  vii.  684 
triophthalmus,  vii.  684 

dipygus,  vii.  689 

parasiticus,  vii.  688,  689 

double  monsters,  vii.  675,  682; 
and  see  Duplicities 

duplicitas  parallela,  vii.  685 

duplicities,  vii.  674 

acardiac  monsters,  vii.  679 
asymmetrical,  vii.  689 
classification  of,  vii.  677 
etiology,  vii.  676 
middle  union,  vii.  685 
parasitic,  origin  of,  vii.  698 
posterior,  vii.  684 
production,  mode  of,  vii.  687 
symmetrical,  vii.  677 
theories  accounting  for,  vii. 

675 
unequal      monochorionic 
twins,  vii.  678 

encranius,  vii.  690 

epignathus,  vii.  690 

exencephalus,  vii.  697 

gastroschisis,  vii.  702 

hemiacardius,  vii.  679 

hemicrania,  vii.  697 

hermaphroditism,  vii.  711 

history,  vii.  668 

holoacardius,  vii.  679 

holorachischisis,  vii.  695 

Hungarian  sisters,  vii.  683 

hydrocephalus,  vii.  698 

ileothoracopagus,  vii.  683 

iniencephalus,  vii.  698 

ischiopagus,  vii.  688 
parasiticus,  vii.  688 

ischiothoracopagus,  vii.  683 
tetrabrachius,  vii.  683 

janus  asymmetros.  vii.  685 
symmetros.  vii.  686 

Laloo,  vii.  688,  689 

macrocardius,  vii.  679 

macrosoimia,  vii.  673 

macrostomus,  vii.  701 

malformations,     frequency    of, 
vii.  672 
hermaphroditic,  vii.  711 
of  the  abdomen,  vii.  702 
of   the  circulatory  organs, 

vii.  706 
of  the  diaphragm,  vii.  708 
of  the  digestive  tract,  vii. 

703 
of  the  external  sexual  or- 
gans, vii.  710 
of  the  extremities,  vii.  718 
of  the  face,  vii.  699 
of  the  heart,  vii.  706 
of  the  integument,  vii.  717 
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Teratology,  malformations  of  the 
neck,  vii.  009 

of  the  organs,  vii.  695 

of  the  respiratory  tract,  vii. 
705 

of  the  sexual    glands  and 
ducts,  vii.  709 

of  the  thorax,  vii.  702 

of  the  urogenital  organs,  vii. 
707 
Marie-Rose  Drouin,  vii.  684 
maternal  impressions,  vii.  672 
meroracliischisis,  vii.  695 
micrcnccpbalus,  vii.  698 
microbrachius,  vii.  714 
microcardius,  vii.  679 
microcephalus,  vii.  608 
micrognathus,  vii.  701 
microraelus,  vii.  714 
microphthalmus,  vii.  690 
mioropus,  vii.  714 
microsomia,  vii.  678 
microstomus,  vii.  701 
monobrachius,  vii,  714 
monopus.  vii.  714 
multiplicities,  vii.  688 
nanocephalus,  vii.  698 
paracephalus.  vii.  678 
parasites,  abdominal,  vii.  692 

cephalic,  vii.  690 

cervical,  vii.  691 

engastric,  vii.  602 

sacml,  vii,  691 

thoracic,  vii.  691 
parasitic  monsters,  vii.  689 
perobrachius.  vii.  714 
perodactylism,  vii.  716 
peromelus,  vii.  714 
peropus,  vii.  714 
phocomelus,  vii.  714 
polydactylism,  vii.  716 
porencephalus,  vii.  698 
pseudocardius,  vii.  670 
pygopagus,  vii.  682 
rachischisis,  vii.  605 

cystica,  vii.  605 
Ritta-Christina.  vii.  684 
Siamese  twins,  vii.  685 
Siren,  vii.  715 
spina  bifida,  vii.  605 

cystica,  vii.  606 

occulta,  vii.  607 
sternopagus,  vii.  686 
symmelus,  vii.  671,  715 
sympus  apus,  vii.  715 

dipus,  vii.  715 

monopus,  vii.  715 
syncephahis,  vii.  685 
syndactylism,  vii.  715 
synophthalmus,  vii.  600 
eynotus.  vii.  690,  701 
tetrabrachius,  vii.  688 
thoracogastroschisis.  vii.  702 
thoracopagus,  vii.  685 
tlioracoschisis.  vii.  702 
tricephalus,  vii.  688 
triple  monsters,  vii.  680 
xiphopagus,  vii.  685 
Teratoma,  vii.  710,  000 
autochthonous,  vii,  724 
congenital,  vi.  261 
cysts,  complex,  vii.  721 

simplex,  vii.  720 
malignant,  vi.  281 ;  vii.  724 
of  the  ovary,  vii.  728;  viii.  581 
of  the  testis,  vii.  728:  viii.  581 
of  the  WolfBan  body.  viii.  581 
treatment,  vii.  724 


Terbromide  of  formyl,  ii.  487 

Terebene,  vii.  725 

Terebinthina,  vii.  Old 

TerebinthinaceaB,  i.  271 

Teres  major  muscle,  anomalies  of, 
vi.  51 

Teres  minor  muscle,  anomalies  of, 
vi.  51 

Terpineol,  vii.  725 

Terpin  hydrate,  vii.  725 
as  an  expectorant,  iv.  51 

Terpinol,  vii.  725 

Tessin,  Fharmacopoeia  in,  vi.  586 

Testamentary  capacity  of  insane, 
V.  77 

Testicle,  iv.  824 

absence  of  the,  vii.  709 
adenoma  of  the,  i.  115 
anatomv  of  the,  iv.  324 
anomalies  of  the,  vii.  170 
atrophy  of  the,  vii.  180 
cancer  of  the,  ii.  680 
contusions  of  the,  vii.  180 
coverings  of  the,  iv.  824 
cysts  of  the,  iii.  851 
dermoid  cysts  of  the,  viii.  581 
descent  of  the,  iv.  818,  810,  824 
ectopic,  vii.  170 
effect  of  removal  of  the,  vi.  415 
extract  of,  vi.  415 

therapeutics  of,  vi.  415 
gangrene  of  the,  vii.  180 
hypertrophy  of  the,  vii.  180 
inflammation  of  the,  vii.  180, 182 
injuries  of  the,  vii.  180 
in  the  perineum,  vi.  567 
irritable,  vii.  180 
luxation  of  the,  vii.  180 
lymphatics  of  the,  v.  636 
malformations  of  the,  vii.  700 
neuralgic,  vii.  180 
phlegmon  of  the,  vi.  616 
retained,  vii.  170 
syphilitic  lesions  of  the,  vii.  625 ; 

vii.  184 
teratoma  of  the.  vii.  723;  viii,  581 
tuberculosis  of  the,  vii.  002 ;  vii. 

188 
tumors  of  the,  vii.  184 
wounds  of  the,  vii.  180 

Testicular  extract,  vi.  415 

Test-letters,  in    geometrical    pro- 
gression, vi.  808 

Test-meals,  vii.  480 

Tests  for  albumin  in  the  urine,  viii. 
80 
for  acetone  in  urine,  1.  66,  67 
for  bile,  i.  754 
for  bilirubin,  v.  245 
for  diacetic  acid.  iii.  480 
for  globulin  in  urine,  viii.  81 
hydrostatic,  i.  678 

Tetanilla,  vii.  727;  and  see  Tetany 

Tetanin,  ptomaTn,  vi.  700 

Tetanotoxin,  ptomaTn,  vi.  700 

Tetanus,  vii.  725 

amputation  in,  1.  287 
antitoxin,  i.  880 
bacillus,  i.  608,  710 
bacteriological  diagnosis  of,  viii. 

400 
dyspnoea  in,  iii.  580 
hand  in,  iv.  532 

in  animals,  a  cause  of  unwhole- 
some milk,  V.  886 
neonatonim.  vi.  281 
seium  therapy  in,  vii.  188 

Tetany,  vii.  727 


Tetany,  an  auto-intoxication,  i.  648 

the  hand  in,  iv.  582 
T8te  carr^e.  vi.  977 
Tetra  -  allyl  -  ammonium    alum, 

vii.  720 
Tetrabrachius,  vii.  688 
Tetrachlormethone,  ii.  665 
Tetracoccus,  i.  680.  700 
Tetra-ethyl-ammonium-hydrox- 

ide,  vii.  729 
Tetra-iodo-di-chlor  -salicylic 

acid,  vii.  729 
Tetraiodophenolphthalein,  v.  208 
Tetra-iodo-pyrrol,  v.  207,  209 
'  Tetramethylenediamin,  ptomain, 
vi.  785 
Tetramethylthionine  chloride,  v. 

782 
Tetronal,  vii.  881 

poisoning  by.  see  Syntlietic  prod- 
tiets^  toxicology  of 
Tetronerythrin,    an   animal    pig- 
ment, iii.  225 
Tetter,  iii.  708 
Teucrium,  v.  879 

chameedrys,  v.  379 
Texas,  vii.  729 

cattle  fever,  detection  of,  v.  726 

fever,  see  AracJmida 

history  of  yellow  fever  in,  viii. 

588 
requirements  for  medical  prac- 
tice in,  iv.  48 
sarsaparilla,  v.  859 
screw -worm,  in  nasal  cavities, 
vi.  142 
Texas  Sour  Springs,  vii.  780 
Textile    industries,    dangers    of 

working  in,  vi.  824 
Thalamus  of  brain,  relation  to  lat- 
eral ventricles,  ii.  176 
opticus,  see  Brain 
relation  to  paracele,  ii.  176 
Thallin,  effect  of,  upon  body  tem- 
perature, ii.  571 
ThalUne,  vii.  730 

sulphate,  vii.  730 
Thallium,  vii.  730 
Thalmann's  agar,  viii.  373 
Thanatol,  iv.  425 
Thapsia,  viii.  1 

garganica,  viii.  1 
Thea,  bohea,  vii.  644 
camellia,  ii.  545 
japonica,  vii.  645 
sinensis,  ii.  545;  vii.  644 
viridis,  vii.  644 
Thebaicine,  vi.  885 
Thebaine,  vi.  885.  886 
Thebenine,  vi.  385 
Theca  folliculi,  vi.  451 

of  dura,  ii.  211 
Thecitis,  purulent,  i.  469 
Theoosoma  hflsmatobium,  vii.  872 
Theine,  ii.  545,  546 
Thelyotoky,  vi.  514 
Thelvphonus,  v.  169 
Theobald's  lachrymal  probe,  v. 

399,400 
Theobroma,  ii.  531 ;  and  see  Cacao, 
oil  of 
cacao,  ii.  531 
oil  of.  ii.  531 
Theobromine,  ii.  531 

diuretic  action  of,  iii.  548 
Theobromine-lithium  salicylate, 

see  Urapherin 
Theocin,  vii.  781 
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Theophylline,  vii.  781 
Therapeutics,  suggestive,  viii.  5tl 
Theraphosids,  i.  428 
ThermeBsthesiometer,  i.  137 
Thermal  Acid  Springs,  vii.  781 
Thermal  waters,  v.  849 
American,  v.  849 
European,  v.  850 
Thermic  fever,   iv.   617;    and  see 

Ileat'Htroke 
Thermin,  vii.  782 
Thermo-ansBsthesia,  definition  of, 

i.  282 
Thermodin,  vii.  782 
Thermo-electric    apparatus,   for 
measuring    animal    temperatures, 
vii.  788 
Thermograph,  vii.  788 
Thermometers,  vii.  782 
application  of,  vii.  782 
avitreous.  vii.  782 
clinical,  vii.  782 

description,  vii.  782 
graduation  of,  vii.  788 
history,  vii.  782 
use  of,  in  diagnosis,  vii.  734 
use  of,  in  prognosis,  vii.  785 
use  of,  in  treatment,  viL  785 
metastatic,  vii.  788 
surface,  vii.  788 
Thermometric  scales,  comparison 
of  Fahrenheit  and  Centigrade,  iv. 
182 
Thermometry,  medical,  vii.  782 
Thermo-reg^ators,  viii.  884 
Thiersch's  operation,  rhinoplasty, 

vi.  906 
Thigh,  vii.  785 

amputation  of,  i.  263 
lymphatics  of  the,  v.  688;  vii. 
786 
Thilanin,  vii.  741 
Thiocol,  iv.  425 ;  vii.  741 
Thiocyanates,  vii.  558 
Thioform.  vii.  741 
Thiogenoi,  vii.  741 
Thiol,  vii.  741 
Thiolinic  acid,  vii.  741 
Thiolum  liquidum,  vii.  741 

siccum,  vii.  741 
Thiophene,  vii.  741 
diiodide,  vii.  742 
Thio-resorcin,  vii.  742 
Thio-salicylic  acid,  vii.  742 
Thiosapol,  vii.  742 
Thiosavonal,  vii.  742 
Thiosinamine,  vii.  742 
Thiosulphates,  vii.  557 
Third  nerve,  iii.  325 
Thirst,  vii.  741 

in  diabetes  mellitus,  iii.  428 
sensation  of,  vii.  120 
Thiry-Vella    fistula,    see    Succus 

enterieus 
Thiuret,  vii.  748 
Thoma's  frog  plates,  iv.  708 
hip  splint,  V.  278 
knee  splint,  v.  286 
knock-knee  brace,  v.  878 
method  of  suturing  in  fracture 

of  lower  jaw.  v.  258 
shoe  for  metacarpal  disease,  v. 

289 
sliding  microtome,  iv.  718 
Thoma-Zeiss   corpuscle     counting 

apparatus,  ii.  42,  43 
<<  Thomas,"  U.  S.  Army  trans- 
port, section  of,  i.  519,  520 


Thomas  wrench,  iv.  222 
Thomasville,  Gha.,  vii.  743 
Thompson's    solution    of  phos- 
phorus, vi.  621 
Thomson's  disease,  vi.  2S 

due  to  auto-intoxication,  1.  644 
Thoracic  aorta,  aneurism  of,  ii.  825 
Thoracic  duct,  v.  645;  vii.  748 

anatomy  of,  v.  645 ;  vii.  743 

anomalies  of.  vii.  745 

pathology  of,  vii.  744 

thrombosis  of,  vii.  745 

tuberculosis  of,  vii.  746 

wounds  of,  V.  666 
Thoracic  wall,  phlegmon  of,  vi.  616 
Thoraco-gastroschisis,  vii.  702 
Thoracopagus,  vii.  685 
Thoracoplasty,  vii.  755 
Thoracoschisis,  vii.  702 
Thorax,  vii.  747 

contents  of,  vii.  748 

contusions  of,  vii.  752 

deformities  of,  determined  by 
cyrtometer,  iii.  341 

distended,  ii.  811 

emphysematous,  ii.  811 

inflated,  ii.  811 

injuries  of,  vii.  752 

a  cause  of  death,  i.  670 

in  medico-legal  autopsy,  i.  659 

lymphatic  glands  of,  v.  644 

lymphatics  of,  v.  641 

malformations  of,  vii.  702 

muscles  of,  anomalies  of,  vi.  61 

nerves  of,  vii.  751 

section  of,  in  new-bom,  vi.  275 

surgery  of,  vii.  752 

veins  of  the,  vii.  751 

wounds  of,  vii.  758 
Thomapple,  vii.  584 

poisonous,  i.  610 
Thoroughwort,  vii.  756 
Thread-worms,  i.  363 
Three  Springs,  vii.  757 
Throat,  bacilli  in,  iii.  481 

examination  of,  v.  421 

herpes  of,  vi.  591 
Thrombase,  iii.  848 
Thrombin,  iii.  848 

in  coagulation  of  blood,  iii.  151 
Thrombo-arteritis,  ii.  97 
Thrombo-phlebitis,  ii.  97;  viii.  210 

gangraeuosa,  viii.  212 

organisatoria,  viii.  212 

purulenta,  viii.  211 

suppurativa,  viii.  211 
Thrombosis,  iii.  123;  vii.  757 

causes  of,  iii.  128 

cerebral,  ii.  296 

symptoms  of,  ii.  396 

cliemico-physics  of,  vii.  758 

in  tlie  new-born,  vi.  281 

in  the  upper  extremity,  i.  470 

of  the  cerebral  sinuses,  ii.  415 

of  the  central  artery  of  retina,  vi. 
954 

of  the  central  vein  of  retina,  vi. 
953 

of  the  heart,  iv.  614 

of  the  lateral  sinus,  diagnosed 
from  intracranial  abscess,  ii. 
413 

of  the  placenta,  iii.  53 

of  the  sigmoid  sinus,  septic, 
operation  for,  v.  712 

of  the  thoracic  duct,  vii.  745 

of  the  veins,  viii.  214 

phlebo-,  viii.  210 


Trombosis,  sequelse,  iii.  123 

treatment,  vii.  764 

varieties  of,  vii.  757 
Thrombus,  arterial,  vii.  761 

canalization  of,  i.  541 

capillary,  vii.  761 

fate  of,  vii.  759 

fibrin,  vii.  757 

formation  of.  i.  589 

hyaline,  vii.  757 

leucocytic,  vii.  757 

localization  of,  vii.  760 

mode  of  development  of,  vii.  759 

red,  vii.  757 

venous,  vii.  761 ;  viii.  214 

white,  vii.  757 
Thrush,  viii.  488 

of  the  oesophagus,  vi.  842 

of  the  vulva,  viii.  161 
Thuja,  i.  438 

articulata,  vii.  19 

occidentalis,  i.  488 

orien  talis,  i.  488 
Thumb,  iv.  487 

amputation  of  the,  1.  250 

dislocations  of  the,  iii.   523;  iv. 
518 
Thus,  vi.  855 

Americanum.  vii.  918 
Thymacetin,  vii.  764 
Thyme,  vii.  764 

garden,  vii.  764 

wild,  vii.  765 
Thymegol,  iii.  727 
Thymic  asthma,  and  status  lym- 

phaticus,  vii.  448 
Thymoform,  iv.  246;  vii.  765 
Th3nnol,  i.  163;  vii.  765 

as  an  anthelmintic.  1.  862 

as  a  geimicide,  iv.  886 

carbonate,  vii.  765 

chlor-metbyl-salicylate,  vii.  765 

iodide,  i.  449 

urethane,  vii.  766 

used  for  tapeworm,  i.  362 
Thymotal,  vii.  765 
Thymus  gland,  v.  728;  vii.  766 

anatomy  of  the,  v.  728:  vii.  766 

atrophy  of,  v.  728 

cysts  of  the,  v.  729 

development  of  the,  viii.  568 

dose  of,  vi.  413 

embryology  of,  vii.  766 

enlargement  of,  v.  728 

extract  of,  vi.  413 

histology  of  the,  vii.  767 

inflammation  of  the,  v.  729 

in  status  lymphaticus,  vii.  446 

pathology  of  the,  vii.  769 

persistence  of  the,  v.  728 

physiology  of  the,  vii.  769 

removal  of  the,  vi.  418 

retrogression  of  the,  vii.  768 

syphilis  of  the,  v.  729 

therapeutics  of,  vi.  413 

tuberculosis  of  the.  v.  729 
Thymus  serpy Hum.  vii.  765 

vulgaris,  vii.  764 
Thyro-arytenoid  muscle,  v.  409 
Thyro-epigrlottic  ligament,  v.  408 
Thyro-hyoid  ligaments,  v.  408 
Thyro-hyoid  muscle,  v.  409 

anomalies  of,  vi.  45 
Thyroid  artery,  inferior,  anomalies 
of.  i.  528 

middle,  i.  526 

superior,  anomalies  of,  i.  527 
.Thyroid  axis,  anomalies  of,  i.  528 
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Tbeophylllne. 
Tissue. 

Thvroid    cachexia,   see    Thyroid 
ffUtfid 

Tibial  artery,  anterior,   compres- 

Tincture of  hops,  iv.  786 

sion  of,  i.  587 

of  hyoscyamus,  iv.  638 

Thyroid  extract,  vi.  409;  and  see 

posterior,  v.  481 

of  ignatia.  iv.  848 

OrgaiwiJierapy 

anomalies  of,  i.  585 

of  iodine,  v.  204 

Thyroid   ^land,  iv.   877,  884;  vi. 

compression  of,  i.  587 

of  ipecac  and  opium,  v.  212 ;  vi. 

197:  vii.  770;  and  sec  Qoitre, 

Tibial  nerve,  anterior,  v.  479 

887 

Cretinism,  and  Myjcmiema. 

Tibialis  anticus  muscle,  anomalies 

of  kino,  V.  862 

accessory,  iv.  878,  885;  vi.  506; 

of,  vi.  57 

of  kola,  V.  876 

vii.  775 

Tibialis  posticus  muscle,  anom- 

of lactucarium.  v.  408 

active  principle  of  llie,  vi.  410 

alies  of,  vi.  59 

of  larch,  v.  405 

adenoma  of.  i.  115;  iv.  881,  888 

Tibialis  secundus  muscle,  vi.  59 

of  lobelia,  v.  566 

administration  of,  vi.  409 

Tibio-accessorius  muscle,  vi.  58 

of  matico,  v.  714 

anatomy  of,  i v.  876;  vi.  197;  vii. 

Tibio-astragalus   anticus    mus- 

of musk.  vi.  67 

770 

cle,  vi.  57 

of  myrrh,  vi.  85 

as  a  source  of  auto-intoxication, 

Tibiocalcanean  joint,  resection  of, 

of  nutgall,  vi.  807 

i.  646 

vi.  926 

of  nux  vomica,  vi.  808 

atropliy  of  tlie.  vii.  775 

Tibiofascialis  anticus  muscle,  vi. 

of  olibanum,  vi.  855 

('4irtilage,  v.  407 

57 

of  opium,  vi.  886 

changes  in,  vii.  775 
cliemlstry  of  tlie,  vii.  772 

Tic  douloureux,  vi.  245 

o*  oellitory,  vi.  522 

Tick  fever  or  spotted  fever,  viii. 

of  Pulsatilla,  vi.  797 

circulatory  disturbances  of  the, 

574 

of  quassia,  vi.  827 

vii.  775 

Ticks,  i.  485 

of  rhatany,  vi.  964 

colloid  of,  iii.  199 

African,  i.  486 

of  rhubarb,  vi.  974 

congestion  of  the,  iv.  880 

American  dog,  i.  486 

of  rhus  toxicodendron,  v.  289 

cystic  degeneration  of,  iii.  850 

Creole,  i.  487 

of  saffron,  vi.  248 

cysts  of,  lii.  850 

Senegal,  i.  486.  487 

of  sanguinaria,  ii.  78 

deraioid  cysts  of,  v.  780 

Tics,  electro- therapeutics  in,  iii.  760 

of  serpen taria,  vii.  255 

desiccated,  symptom  of  overdose 

Tidal  wave  of  pulse,  vi.  798 

of  squill,  vii.  484 

of.  V.  144 

Tigritier,  iii.  48 

of  stramonium,  vii.  585 

development  of,   vli.   771;  viii. 

Tigroid,  disintegration  of  the,  vi. 

of  sumbul,  vii.  564 

571 

264 

of  sweet  orange  peel,  vi.  898 

dose  of,  vi.  410 

granules,  vi.  286 

of  tolu,  i.  725 

echinococcus  of,  iv.  889 

Tigrolysis,  v.  801 ;  vi.  201,  264 

of  valerian,  viii.  181 

effect  of,  upon  metabolism,  v. 

varieties  of,  vi.  268 

of  vanilla,  viii.  182 

775 

TiUa,  V.  515 

of  veratrum  viride,  iv.  626 

enlargements  of  the,  vi.  281 ;  and 

flowers,  V.  515 

Warburg's,  i.  878 

see  Struma 

Tillandsia  usneoides,  ii.  488 

Tinctures  of  fresh  herbs,  v.  789 

extract,  vi.  409 

Timbre,  i.  613 

Tinder,  i.  188 

function  of  the,  vi.  409 

Tin,  poisoning  by,  vii.  786 

Tinea  barbae,  vii.  788 

functional  relation  to  parathy- 

Tincture, v.  789 

circinata,  vii.  782 

roids,  vi.  507 

compound,  of  aconite,  i.  84 

and  eczema,  differential  di- 

histology of,  vii.  771 

of  aloes,  i.  194 

agnosis  of.  iii.  714 

hypertrophy  of,  iv.  881 

in  chondrodystrophia,  viii.  426 

of  aloes  and  myrrh,  i.  194; 

corporis,  vii.  782 

vi.  85 

favosa,  vii.  780 

in  dwarfism,  viii.  426 

of  benzohi,  i.  725,  746 

and     eczema,     differential 

infections  of,  vii.  776 

of  catechu,  ii.  789 

diagnosis  of,  iii.  722 

intralaryngeal.  iv.  885 

of  cinchona,  iii.  89 

imbricata,  vii.  783 

pathology  of,  vii.  774 

of  gentian,  iv.  828 

sycosis,  vii.  788 

physiology  of,  iv.  878;  vii.  778 
preparationa  of,  vL  410 

Huxham's,  iii.  89 

tonsurans,  vii.  782 

of  arnica  flowers,  i.  521 

treatment  of,  vii.  784 

relation  of,  to  cretinism,  iv.  891, 

root,  i.  521 

tricophytina,  vii.  781 

diagnosed  from  seborrhcea, 
Vli.  89 

895 

of  asafetida.  i.  562 

removal  of  the,  vi.  86.  409 

of  belladonna,  i.  748 

secretions  of  the,  iv.  877;  vii.  101 

of  benzoin,  i.  746 

unguium,  vii.  788 

syphilis  of,  iv.  889 
therapeutics  of,  vi.  410 

of  bitter  orange  peel,  vi.  898 

versicolor,  vii.  788 

of  blood-root,  ii.  78 

and  eczema,  differential 

tuberculosis  of.  iv.  889 

of  bryonia,  ii.  499 

diagnosis  of,  iii.  715 

tumors  of,  iv.  881;  v.  730;  vii. 

of  Calabar  bean.  ii.  249 

Tineas,  the,  vii.  780 

776 

of  Canada  snakeroot.  vii.  254 

Tinkle,  metallii),  vi.  888 

Thyroid  treatment  of  obesity,  i. 

of  cannabis  indica,  ii.  649 

Tinnitus  aurium,  vii.  784 

125 

of  cantharidcs.  ii.  652 

in  ear  diseases,  iii.  659 

Thyroid    vein,     middle,    surface 

of  capsicum,  ii.  654 

Tinnitus,  nervous,  iii.  608 

marking  of,  vi.  191 

of  cardamom,  ii.  687 

Tinospora,  v.  859 

Thyroidectomy,  iv.  897 

of  chamomile,  ii.  795 

cordifolia,  v.  859 

Thyroidism,  vi.  409 

of  chirata,  ii.  885 

Tissue,  adenoid,  iii.  254;  v.  657 

Thyroiodin,  vi.  410 

of  chloride  of  iron.  v.  227 

areolar,  iii.  254 

Thyrolingual  cysta,  vi.  200 

germicidal  action  of,  iv.  882 

changes  in,  during  starvation,  v. 

duct,  patent,  vii.  775 

of  cimicifuga,  iii.  88 
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fistulffi.  vi.  200 

of  cinchona,  iii.  89 

connective,  ii.  251 

Thyrolytic  senim,  viii.  477 

of  cinnamon,  iii.  94 

effect  of  salt  solutions  on,  viii.  418 

Thvrotomy,  vii.  888;  and  see  Tra- 
eheotatnp 

of  colchicum,  iii.  192 

growth  a  function  of,  iv.  415 
infiltration,  iv.  872 

of  columbo,  iii.  226 

Tibia,  congenital  anterior  displace- 

of cypripedium,  iii.  840 

interstitial,  iii.  254 

ment  of,  iv.  698 

of  digitalis,  iii.  478 

irritability  of,  v.  281 
lymphoid,  iii.  254;  v.  657 

fracture  of.  iv.  267 

of  flowering  dogwood,  iii.  550 

peculiarities  of,  v.  476.  477 

of  gelsemium,  iv.  815 

muscular,  see  Muscle 

Tibial  artery,  anterior,  v.  479 

of  ginger,  iv.  352 

resistance  of,  to  septic  infection, 

anomalies  of,  i.  585 

of  guaiac,  iv.  428 

iii.  534 

Vol.  viii.— 49 
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Tissue,  technique  for  studying,  iv. 

Tongrue,  injuries  of,  vii.  796 

Tonsils,  lipoma  of,  vii.  822 

708 

insect  stings  of,  vii.  797 

Luschka's,  vii.  823 

Toadstools,  iv.  282 

keloid  of,  vii.  796 

lymphatics  of.  v.  629 

poisoning  by,  post-mortem  ap- 

lepra of,  vii.  796 

lymphoma  of,  vii.  822 

pearances,  i.  664 

lichen  planus  of,  vii.  796 

mucous  patches  on,  vii.  821 

Tobacco,  vii.  787 

lupus  of,  vii.  796 

of  the  tongue,  vii.  826 

effect  of  inhaling  the  dust  of,  vi. 

lymphangioma  of,  i.  852 

parasites  in,  vii.  820 

325 

lymphatics  of,  v.  629 

pharyngeal,  vii.  828 

headache  from  use  of,  iv.  548 

malformations  of,  vii.  703 

removal  of,  vii.  824 

Indian,  v,  566 

moisture  of,  vii.  793 

physiology  of,  vii.  811 

mountain,  i.  520 

movements  of ,  v.  710;  vii.  792 

removal  of,  vii.  817 

physiological  actions,  vii.  788 

nigrities  of,  vii.  796 

supernumerary,  vii.  810 

poisoning  by,  vii.  788 

papilloma  of,  vii.  797 

sypiiilis  of,  vii.  821 

workers  in,  health  of,  vi.  825 

paralysis  of,  iv.  824 

tuberculous    ulceration   of,   vii. 

Toenail,  ingrown,  v.  18 

pemphigus  of,  vii.  796 

821 

Toes,  amputation  of,  i.  255 

prolapsus  of,  vii.  794 

tumors  of,  vii.  F22 

great,  painful,  iv.  218 

removal  of,  vii.  800 

Tonus  theory  of  knee-jerk,  v.  367 

hammer,  iv.  215 

scalds  of,  vii.  797 

Tooth,  see  Teeth 

overlapping,  iv.  215 

stretching  of  lingual  nerve,  vii. 

Toothache,  vii.  655 

pigeon,  iv.  214 

805 

Tooth-grinding,  in  insanity,  v.  58 

Toison*s  solution,  ii.  48 

surface  of,  vii.  793 

Topeka  Mineral  Wells,  vii.  827 

Tokelan  rinp^orm,  vii.  788 
Tolenas  Springs,  vii.  791 

surgery  of,  vii.  796 

syphilitic  diseases  of,   vii.  628, 

Tophi,  in  gout,  iii.  230 

Topo  chico,  vii.  19 

Tolerance,  iv.  842 

795,  799 

Topography  of  brain,  in  its  surgi- 

Tolipyrine, vii.  792 

tonsil  of,  vii.  826 

cal  relations,  ii.  399 

Toluiiera  balsamum,  i.  725 

tuberculosis  of,  vii.  799 

Toponyms,  ii.  187 

pereirte,  i.  724 

tumors  of,  vii.  798 

Torcel,  v.  158 

Tolysal,  vii.  792 

ulcers  of,  vii.  798,  947 

Tormentilla,  vi.  1000 

Tones,  fundamental,  i.  618 

vascular  tumors  of,  vii.  798 

Toronto,  Canada,  vii.  827 

musical,  i.  612 

volume,  vii.  798 

Torsion,  i.  543 

pitch  and  loudness  of,-  i.  612 

wounds  of,  vii.  797 

healing  of  arteries  after,  i.  538 

production  of.  i.  612 

Tongue  depressor,  vi.  108 

in  arresting  of  hemorrhage,  iv. 

resultant,  i.  615 

Tongue-holding  forceps,  iii.  12 

685 

Tongue,  abnormal  mobility  of,  vii. 

Tonarue-tie,  vii.  797;  viii.  490 

of  arteries,  i.  543 

794 

Tonics,  vii.  805 

Torsion  of  ureters,  viii.  11 

abscess  of,  vii.  795 

cardiac,  ii.  696 

TorticolUs,  vii.  829 

absence  of,  vii.  798 

cold  as,  iii.  198 

acquired,  vii.  830 

actinomycosis  of,  vii.  795 

in  insanity,  v.  72 

congenital,  vii.  829 

amputation  of,  vii.  800 

Tonite,  an  explosive,  vii.  910 

irregular  forms  of,  vii.  881 

anaesthesia  of.  vii.  794 

Tonka  bean,  camphor,  iii.  888 

Torula  morbillorum,  v.  721 

artificial    discolorations  of,   vii. 

to  mask  the  smell  of  iodoform, 

Touch,  i.  184;  vii.  219 

793 

V.  207 

Touchwood,  i.  138;  vii.  481 

atrophy  of,  vii.  793 

Tonometer  of  Gaertner,  vi.  808 

Tourniquets,  i.  239 

bifid,  vii.  794 

Tonsillar  calcuU,  iii.  282 

abdominal,  i.  264 

black,  vii.  796 

diet  in,  iii.  456 

handkerchief,  iii.  558 

burns  of,  vii.  796 

Tonsillitis,  vii.  811 

horseshoe,  i.  239 

CArcinoma  of,  ii.  685;  vii.  799 

chronic,  vii.  815 

Morel's,  i.  239 

operations  for,  ii.  685;  vii. 

classification,  vii.  812 

Petit 's.  i.  239 

800 

cold  for,  iii.  194 

Tow,  V.  517 

palliative  treatment  of,  vii. 

differential  diagnosis,  vii.  816 

Toxsdmia  of  pregnancy,  iv.  344 

805 

duration,  vii.  813 

drowsiness  in,  iii.  560 

chancre  of,  vii.  795 

etiology,  vii.  812 

Toxalbumins,  i.  642 ;  vii.  881 

coating  of,  vii.  792 

follicufar,  vii.  813 

Toxicodendric  acid,  vi.  696 

color  of,  vii.  792 

pathology,  vii.  811 

Tozicodendrol,  vi.  696 

condylomata  of,  vii.  795 

prognosis,  vii.  813 

Toxicodendron,  iv.  17 

deformities  of,  vii.  798 

symptoms,  vii.  812 

Toxines,  i.  684 

diseases  of,  vii.  792 

treatment,  vii.  814 

for  inoperable  cancer,  ii.  645 

erysipelas  of,  vii.  795 

varieties,  vii.  812 

Toxins,  i.  642;  vii.  831 

excision  of,  vii.  801 

Tonsillotoxnes,  vii.  818 

effects  of,  on  foetus,  vi.  279 

after-treatment,  vii.  804 

Tonsillotomy,  vii.  818 

nature  of,  viii.  468 

dangers  of,  vii.  804 

after-treatment,  vii.  820 

relation  to  haemolysis,  viii.  470 

division  of  the  jaw  in,  vii. 

anaesthetics  in,  vii.  819 

structure  of,  viii.  470 

803 

hemorrhage  after,  vii.  819 

Toxi-tuberculides,  v.  611 

lingual  nerve,  vii.  805 

objections  to,  vii.  819 

Toxophore,  viii.  470 

list  of  operations,  vii.  808 

results  of,  vii.  820 

Toynbee^s  artificial  tympanic  mem- 

results, vii.  804 

Tonsils,  vii.  809 

brane,  iii.  630 

various  methods,  vii.  801 

anatomy,  vii.  810 

Trachea,  vi.  198;  vii.  752 

form  of,  vii.  793 

angioma  of,  vii.  822 

anatomv  of,  v.  576 

functional  disturbances  of,  vii. 

blood  supply  of,  vii.  810 

atresia  of.  i.  608 

794 

calculi  in,  i.  159 

foreign  bodies  in,  i.  160 

gumma  of,  vii.  795 

carcinoma  of,  vii.  82? 

fracture  of,  v.  420 

hemiatrophy  of,  vii.  798 

chancre  of,  vii.  821 

lymphatics  of,  v.  644 

herpes  of,  vii.  796 

diseases  of,  vii.  811 

malformation  of,  vii.  705 

hyperaesthesia  of,  vii.  795 

fibroma  of,  vii.  822 

measurements  of,  viii.  240 

hypertrophy  of,  vii.  794 

foreign  bodies  in,  i.  159;  vii.  820 

osteoplastic  closing  of  defect  in, 

in  diseases  of  the  stomach,  vii. 

gumma  of,  vii.  821 

ii.  125 

498 

h^'pertrophy  of,  vii.  815 
inflammation  of,  vii.  811 

pressure  on,  cause  of  dyspncea, 

inflammation  of,  vii.  795 

iii.  579 

770 
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Tissue. 
TrlethylAinln* 


Trachea,  spur  of,  v.  576 
stenosis  of,  i.  603 
syphilis  of,  v.  445 
syphilitic  affection  of,  vii.  631 
topography  of,  ii.  818 
Trachelorrhaphy,  vi.  311 

seconiiary,  vi.  811 
Tracheotomy,  vi.  198;  vii.  833 
advantages  of  intubation  over, 

V.  199 
after-treatment,  vii.  841 
amesthetics  in,  vii.  837 
anatomical    considerations,    vii. 

836 
cannula,  vii.  837 
care  of  the  cannula,  vii.  844 
catarrhal    inflammation    of   the 

trachea  following,  vii.  843 
complications  of,  vii.  840 
asphyxia,  vii.  840 
displacement  of  trachea,  vii. 

841 
emphysema,  vii.  841 
failure  to  introduce  cannula 

into  trachea,  vii.  841 
faulty    incisions     into    the 

trachea,  vii.  841 
hemorrhage,  vii.  840 
syncope,  vii.  841 
diphtheria  of  the  wound  after, 

vii.  842 
faulty  incisions  into,  complicat- 
ing tracheotomy,  vii.  841 
gangrene  of  the   wound  after, 

vii.  842 
granulations  in  the  trachea  fol- 
lowing, vii.  844 
hemorrhage  in,  vii.  840 
indications  for,  vii.  833 
inferior,  vii.  836,  838 
instruments  for,  vii.  837 
laryngeal  spasm    attending  re- 
moval of  the  cannula,  vii.  845 
median,  vii.  836 
operation,  vii.  838 
phlegmon  of  the  wound  after, 

vii.  842 
position  of  patient  in,  vii.  888 
preliminary'    to    other    surgical 

procedures,  vii.  835 
preparations  for  operation,  vii. 

838 
pressure  sores  following,  vii.  848 
pseudo-membranous  exudate  in 

the  trachea  after,  vii.  842 
secondary  hemorrhage  after,  vii. 

842 
superior,  vii.  836,  889 
treatment  of  the  wound,  vii.  843 
varieties  of,  vii.  886 
Trachoma,  iii.  244;  iv.  121 
as  a  cause  of  blindness,  ii.  9 
granulations,  iii.  244 
of  the  vocal  bands,  v.  416 
Traction  hook   for  removing  for- 
eign bodies  from  external  auaitory 
canal,  iii.  647 
Traction  splints,  v.  280 
Trade  eczema,  iii.  424 
Trades  dangerous  to  health,  vi.  824 

offensive,  vi.  380 
Tragacanth,  vii.  845 
Tr&grer,  i.  220 
Tragus,  i.  637 

variation  in,  i.  640 
Training,  effect  of,  upon  the  heart, 
iv.  612 
physical,  vii.  846 


Training  schools  for  nurses,  vi. 

302 
Tramontana,  iii.  140 
Trance,  i.  648;  iii.  261 
Transfusion,  ii.  37 ;  vii.  846 

effect  of,  in  animals  of  different 

species,  ii.  25 
in  hemorrhage,  iv.  636 
Transitional  epithelium,  iii.  855 
Transplantation  metastasis,  v.  778 
of  bone,  indications  for,  ii.  123 
of  ovary,  vi.  431 
Transportation  of  the  disabled, 
vii.  848 
ambulance,  vii.  851 
by  railway,  vi.  886 
horse  litter,  vii.  849 
in  army  hospital  corps,  i.  491 
on  shipboard,  vi.  187 
wheeled  litter,  vii.  848 
Transposition  of  viscera,  vii.  524, 

673,  858 
Transudates,  iv.  60 
chyliform,  iii.  78 
chylous,  iii.  78 
differences    l)etween     exudates 

and,  iv.  60 
in  a»dema,  nature  of,  vi.  885 
Transversalis    abdominis    mus- 
cle, i.  4 
anomalies  of,  vi.  61 
Transversalis   cervicis    anterior 

muscle,  vi.  48 
Transversalis     cervicis    medius 

muscle,  vi.  47 
Transversalis  fascia,  i.  4 
Transverse  cervical  vein,  anom- 
alies of.  viii.  208 
Transverse     innominate     vein, 

anomalies  of,  viii.  202 
Transverse  presentations,  v.  898 
Transversus  menti  muscle,  vi.  48 
Transversus  nuchae  muscle,  vi. 

44 
Transversus  orbitao  muscle,  vi. 

48 
Transversus  pedis  muscle,  anom- 
alies of.  vi.  60 
Transversus  pedis   superficialis 

muscle,  vi.  60 
Transversus      perinei     muscle, 

anomalies  of,  vi.  62 
Trapezius  muscle,   anomalies  of, 

vi.  48 
Traps,  in  house  plumbing,  iv.  765 
Trauma,  as  cause  of  bursitis,  ii.  528 
of  carcinoma,  ii.  677 
of  epilepsy,  iii.  849 
of  insanity,  v.  85 
during  pregnancy,  iv.  849 
relation  of,  to  nervous  diseases, 
vi.  238 
Traumatic  pleurisy,  vi.  667 
Traumatol,  vii.  860 
Treacle,  vii.  549 
Tree  of  heaven,  poisonous  plant, 

vi.  706 
Trehalase,  an  enzyme,  iii.  848 
Trematoda,  vii.  860 
Trembles  in  animals,  v.  848 
Tremor  cordis,  iv.  599 
Tremor,  in  brain  tumors,  ii.  489 

in  paralysis  agitans,  vi.  486.  487 
Trendelenburg  &acheal  inhaler, 

iii.  14 
Trendelenburg's  cannula,  v.  424 

rod.  to  control  hemorrhage,  i.  265 
Trentham  Spring,  vii.  874 


Trepanning    or    trephining,    ii. 
407;  vii.  b74 

danger  of,  ii.  899 

for  arrested  development,  ii.  426 

indications,  vii.  874 

in  fracture  of  skull,  iv.  560 

operation,  the,  vii.  875 
Trephine,  for  removing  portion  of 

nasal  septum,  vi.  148 
Trephining,  see  Tveponuing 
Treskow^s  apparatus  for  measur- 
ing media  into  tubes,  viii.  380 
Triamins,  ptomaYna,  vi.  786 
Triangles  of  the  neck.  vi.  189 
Triangular  ligament,   in  the   fe- 
male, vi.  667 

in  the  male,  vi.  505 
Triangularis    menti  muscle, 

anomalies  of,  vi.  43 
Triangularis      stemi       muscle, 

anomalies  of.  vi.  60 
Tri-benzol  gallic  acid,  vii.  878 
Tribromophenol,  ii.  488 
Tri-bromphenol-bismuth,  vii.  878 
Tri-brom-salol,  vii.  878 
Tricephalus,  vii.  68H 
Triceps  extensor  cubiti,  i.  458 
Triceps  extensor  cubiti  muscle, 

anomalies  of.  vi.  52 
Triceps  muscle,  accessory,  vi.  53 
Trichiasis,  iv.  120 
Trichina  cystica,  vi.  213 

intestinal,  vi.  216 

muscle,  vi.  217,  218 

spiralis,  vi.  217 

in  muscle,  vi.  82 
of  heart,  iv.  588 
Trichinella,  vi.  207,  217 

spiralis,  vi.  217.  504 
Trichiniasis,  see  Tnehinofns 
Trichinosis,  vi.  217.  218;  vii.  87S 

among  swine,   detection  of,  v. 
727 

blood  changes  in,  ii.  69 

death    from,    post-mortem    ap- 
pearances, i.  665 
Trichloracetic  acid,  vii.  880 

as  a  caustic,  ii.  757 
Trichocephalidce,  vi.  215 
Trichocephalos,  vi.  216 
Trichocephalus  dispar,  vi.  216 

hominis,  vi.  216 

trichiurus,  vi.  216 
Tricholoma,  iv.  284 

personatum,  iv.  284 

sulfureum.  iv.  284 
Trichomonas  cardata,  viii.  586 

elongata.  viii.  536 

flagellata,  viii.  586 

intestinal  is,  viii.  585.  536 

hominis,  viii.  535 

pulmonalis.  viii.  586 

vaginalis,  viii.  535 
Trichomycosis  nodosa,  vi.  688 
Tricophyton,  i.  720 

megalosporon,  i.  720 
ectothrix,  vii.  783 

microsporon,  i.  720 
Trichophytosis,  vii.  780 
Trichorrhexis  nodosa,  i.  605 
Tricresol,  vii.  881 
Tricresolamine,   see   EtJkyUne-dia' 

mine 
Tricuspid  regurgitation,  ii.  824;  iv. 
608 

stenosis,  ii.  824;  iv.  608 

valve,  iv.  569 
Triethylamin,  ptomaln,  vi.  785 
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Trifacial. 

Tympanic  membrane. 
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Trifacial  nerve,  iii.  821 

neuralgia,  vi.  245 
Triferrin,  v.  230 
Trifblium  pratense,  iii.  149 
Triformol,  iv.  246;  vi.  483 
Trigger  finger,  iv.  526 
Trigone,  i.  772 

Tri^nella  foenxim  graBCum,  iv.  145 
Triiodometacresol,  v.  207 
Triiodomethane,  v.  207 
Trikresolamine,  iv.  14 
Trinxethylaoetic  betain,  ptomaTn, 

vi.  787 
Trimethylanxin,  vii.  881 
hydrochloride,  vii.  881 
Trixnethylenediamin,  ptomaTn,  vi. 

786 
Trimethylethylene,  vi.  550 
Trimethy  lozeth  ylammonium 

hydrozid,  ptomaYn,  vi.  786 
Trimethy Ipropionic  betain,  p to- 
main,  vi.  787 
Trimethylvinylammonium    hy- 

droxid,  ptomaTn,  vi.  786 
Trinitrophenol,  vi.  682 
Trional,  vii.  881 

as  a  hypnotic,  iv.  816 
poisoning  by,  see  Synthetic  prod- 
ucts, toxicology  of 
Trioxymethylene,  iv.  246;  vi.  488 
Triphenetol    guanidine    hydro- 

chloride,  vii.  882 
Triphenin,  vii.  822 
Tripier'8  method  of  amputation  of 

foot,  i.  258 
Triple  phosphate  calculi,  iii.  285 
Triplets,  monochorionic,  vii.  688 
Tripper  Faden,  iv.  402 
Trismus,  vii.  725 
Trithialdehyde,  vii.  561 
Triticin,  iii.  298 
Triticoglossus  muscle,  vi.  47 
Triticum,  iii.  298 
Trituration,  v.  789 

of  elaterin,  iii.  781 
Trocar  and  cannula  for  penetrat- 
ing antrum  of  Highmore,  vi.  145 
Troches,  v.  789 

of  ammonium  chloride,  iii.  4 

of  catechu,  ii.  739 

of  chalk,  ii.  552 

of  ipecac,  v.  212 

of  iron,  v.  225 

of  liquorice  and  opium,  vi.  887 

of  morphine  and  ipecac,  v.  212, 

864 
of  potassium  chlorate,  vi.  746 
of  santonin,  vii.  80 
of  sodium  bicarbonate,  vii.  257 
of  tannic  acid,  vii,  687 
TrombidiidsD,  i.  484 
Trommer's  test  for  glucose  in  urine, 

viii.  89 
Troops,  health  of,  see  Militai'y  hy- 
giene 
water  supply  for,  vi.  168 
Tropacocaine,  as  local  anaesthetic, 
i.  288 
hydrochloride,  vii.  822 
Trophic  functions  of  the  sympa- 
thetic nervous  system,  vii.  588 
Trophic  nerves  as  a  factor  in  bed- 
sores, i.  740 
Trophic  neuroses,  vi.  271 
Trophoneurosis,  facial,  viii.  448 
Tropical  abscess,  v.  582 
Tropical    diseases,   general  intro- 
duction, vii.  822 


Tropical  liver,  v.  532 
Tropical  malaria,  v.  680 
Tropical  ulcer,  vii.  944 
Tropics,  see  Acclimatization 

diseases  liable  to  attack  Euro- 
peans in,  i.  58 

rations  for  soldiers  in  the,  v.  808 
Trousers,  military,  v.  795 
Truncus  jugularis,  v.  630 
Trunk,  bursce  of,  ii.  528 

muscles  of,  anomalies  of,  vi.  60 
Trusses,  for  hernia,  iv.  688 
Trypanosoma,  viii.  588 

Brucei,  viii.  588 

Castellanii,  viii.  584 

equinum,  viii.  583 

equiperdum,  viii.  588 

Evansii,  viii.  588 

gambiense.  viii.  584 

hominis,  viii.  584 

Lewis,  viii.  538 

Nepveu,  viii.  584 

Tlieileri,  viii.  588 
Trypanosomida,  viii.  588 
Trypsin,  iii.  474;  vi.  468 

action  of,  iii.  474,  842 ;  vi.  479, 
481 
Tryptophan,  vii.  886 
Tscheming's        ophthalmopha- 

kometer,  vi.  894 
Tschicke,  ii.  828 
Tschik,  ii.  828 
Tsuga  canadensis,  vi.  689 
Tu.  li.  828 

Tuber  cinereum,  ii.  165 
Tuberales,  iv.  2S1 
Tubercle  bacillus,  i.  697 

bacteriology  of,  i.  689 

differentiated  from  smegma  ba- 
cillus, V.  849,  850 

in     dissection     and     operation 
wounds,  iii.  580 

methods  of  staining,  viii.  897 
Tubercle,  Darwinian,  i.  687 
Tubercula  miliaria,  v.  818 

sebacea.  v.  818 
Tuberculine,  i.  692:  vii.  889 

effect  of,  upon  body  tempera- 
ture, ii.  571 

in    pulmonary  tuberculosis,   v. 
605 

test  for  tuberculosis  in  animals, 
viii.  227 
Tuberculosamin,  vi.  791 
Tuberculosis,  vii.  886 

actinotherapy  in,  vi.  992 

among  troops,  ii.  591 

as  a  cause  of  insanity,  v.  88 

bacilli,  differences  in,  vii.  890 

bacillus  of  the,  vii.  888 

bacteriological  diagnosis  of,  viii. 
400 

death  rate  in,  viii.  254 

detection  of,  v.  726 

distribution  by   the  blood,  vii. 
898 

hepatic,  viii.  482 

historical,  vii.  886 

in  animals,  v.  726;  vii.  890;  viii. 
226 

in  animals  a  cause  of  unwhole- 
some milk,  v.  836 

infection,  vii.  894 

in  man,  vii.  892 

in  the  new-born,  vi.  278 

metastasis  of,  v.  778 

methylene  blue  in.  v.  782 

miliary,  acute,  v.  600 


Tuberculosis,  miliary,  chronic,  v. 
601 
subacute,  v.  601 

of  bone,  v.  261,  263 

of  Cow  per 's  glands,  iii.  807 

of  Fallopian  tubes,  iv.  137 ;  viiL 
105 

of  the  adrenals,  vii.  567 

of  the  ankle,  v.  275 

of  the  auricle,  iii.  610 

of  the  bladder,  viii.  26 

of  the  bronchial  glands,  v.  588. 
72» 

of  the  cervix,  viii.  106 

of  the  choroid,  iii.  67 

of  the  decidua,  iii.  391 

of  the  hands  and  fingers,  iv.  504 

of  the  heart,  iv.  602 

of  the  joints,  v.  261,  263 

of  the  kidneys,  v.  845 

of  the  knee-joint,  v.  273 

of  the  larynx,  v.  447 

of  the  liver,  viii.  482 

of  the  lungs,  v.  599 

of  the  Ivmph  glands,  differen- 
tiated from  HoKlgkin^s  disease, 
iv.  780 

of  the  lymph  nodes,  v.  667 

of  the  mamma,  ii.  474 

of  the  middle  ear,  iii.  690 

of  the  nasal  cavities,  vi.  149 

of  the  oesophagus,  vi.  842 

of  the  omentum,  vi.  861 

of  the  ovary,  vi.  435 

of  the  patella,  vi.  519 

of  the  penis,  vii.  177 

of  the  pericardium,  vi.  563 

of  the  periosteum,  vi.  569 

of  the  peritoneum,  viii.  507 

of  the  placenta,  iii.  60;  vi.  651 

of  the  prostate,  vi.  770 

of  the  seminal  vesicles,  vii.  190 

of  the  skin,  vii.  222 

of  the  spine,  vii.  894 
kyphosis  in,  v.  378 

of  the  testicle,  vii.  183 

of  the  testis,  vii.  183 

of  the  thoracic  duct,  vii.  746 

of  the  tonsil,  vii.  821 

of  the  thymus  gland,  v.  1-^ 

of  the  thyroid  gland,  iv.  889 

of  the  ureters,  viii.  12 

of  the  uterus,  viii.  104 

of  the  vagina,  viii.  104 

of  the  veins,  viii.  217 

of  the  vulva,  viii.  106 

pharyngeal,  vi.  597;  and  see 
PJtaryngitis,  ttiberculoug 

pulmonary,  v.  599 ;  vii.  901 ;  and 
see  Lungs,  tuberculosis  of 
open-air  treatment  for,  vi, 
862;  and  see  Falkenstein, 
Ooerbersdorf,   and    Health 
resorts 
sputum  in,  vii.  434 
.  treatment  of,  at  Falkenstein. 
iv.  132 

relation  of,  to  lupus  erythemato- 
sus, V.  611 

renal,  v.  346 

Roentgen  ray  diagnosis  of,  vi. 
990 

sanatorium  for.  at  Rutland, 
Mass.,  vi.  1003 

sea  voyages  in  treatment  of,  i. 
641 

suitability  of  climate  of  Adiron- 
dacks  for,  i.  126 
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Taberculosis,  symptomatology, vii. 
901 
transmission  of,  from  animals  to 

man,  viii.  228 
treatment,  vii.  903 
tuberculin  in,  vii.  889 
vaccinal,  viii.  137 
verrucosa,  of  hand  and  fingers, 

iv.  504 
virulence,  differences  in,  vii.  890 
Tuberculous  bronchitis,  vii.  900 
bronchopneumonia,  vii.  900 
dactylitis,  iv.  605 
Tuberculous  glands,  health  resorts 

for,  iv.  565 
Tuberculous  infiltration,  iv.  873 
Tuberculous  menin^tis,  ii.  481; 

vii.  388 
Tuberculous    mening^-encepha- 
litis,  diagnosed  from  brain  tumor, 
ii.  449 
Tuberculous  myositis,  vi.  82 
pleurisy,  vi.  668 
pneumonia,  vii.  900 
'    syphilides  of  auricle,  iii.  675 
ulcer,  vii.  945,  947 
ulceration  of  cervix  uteri,  viii.  68 
Tubotympanic  cavity,  vii.  286 
Tully's  powder,  v.  8&1 
Tumenol,  vii.  908 
sulphone,  vii.  908 
sulphonic  ncid.  vii.  903 
Tumeur  perl^e,  iii.  86 
Tumor  aU>us,  v.  272,  278 
Tumors,  vii.  908 

amputation  for.  i.  287 
apparent,  vi.  778 
as  a  cause  of  jaundice,  v.  245 
of  laryngeal  stenosis,  v.  440, 

441 
treatment,  v.  442 
as  indication  for  CtBsarean  sec- 
tion, ii.  544 
aspiration  of.  i.  581 
cavernous,  i.  850 
classification,  vii.  905 
composed  of  blood-vessels,  ii.  110 
compression  by,  causing  para- 
plegia, vi.  498 
cystic,  iii.  841 
derived     from    Wolffian   body 

rests,  viii.  581 
desmoid,  iii.  427 
disappearing,  vi.  778 
embryonal,  of  the  sexual  glands, 

vii.  692 
epithelial,  vii.  908 
erectile,  i.  850 
gelatinous,  vi.  87 
growth  of.  vii.  904 
in  cranial  ifossce,  ii.  448 
infiltration,  iv.  872 
inflammatory,  of  omentum,  vi. 

359 
in  the  new-bom.  vi.  281 
intracranial,  ii.  415 

cause  of  headache,  iv.  551 
diagnosed  from  abscess,  ii. 
413 
kucocytosis  in.  v.  492 
leukemic,  iii.  25 
metastasis  of,  v.  778;  vii.  904 
mixed,  vii.  909 
multiplicitv  of,  vii.  905 
non-epitheiial,  vii.  907 
of  blood- vessels,  i.  850 
of  Cow  per  *s  glands,  iii.  807 
of  lymph- vessels,  i.  852 


Tumors  of  the  adrenals,  iv.  805;  v. 

880;  vii.  567 
of  the  arm  and  forearm,  i.  478 
of  the  bladder,  diagnosed  by  cys- 

toscope,  iii.  846 
of  the  brain,  ii.  485 

effect  on  intelligence,  ii.  487 
of  the  carotid  gland,  viii.  412 
of  the  Cauda  equina,  vii.  886 
of  the  cerebellum,  ii.  240 
of  the  chorion,  iii.  60 
of  the  choroid,  iv.  Ill 
of  the  ciliary  body,  iv.  110 
of  the  colon,  i.  88 ;  iii.  204 
of  the  conjunctiva,  iv.  108 
of  the  cornea,  iii.  291 ;  iv.  110 
of  the  diaphragm,  iii.  486 
of  the  ethmoidal  cells,  vi.  408 
of  the  eye,  iv.  105 

as  cause  of  blindness,  ii.  11 
of  the  eyelids,  iv.  105 
of  the  Fallopian  tubes,  iv.  187 
of  the  frontal  sinus,  iv.  274 
of  the  hands  and  fingers,  iv.  501 
of  the  heart,  iv.  598 
of  the  intestines,  v.  187 
of  the  iris,  iv.  110 
of  the  joints,  v.  264 
of  the  kidneys,  v.  822,  829 
of  the  lachrymal  gland,  iv.  115; 

V.  895 ;  VI.  406 
of  the  larynx,  v.  481 
of  the  liver,  v.  554 
of  the  lower  jaw,  v.  256 
of  the  lungs,  v.  605 
of  the  lymph  nodes,  v.  661 
of  the  mamma,  ii.  475 
of  the  mediastinal  glands,  v.  780 
of  the  mediastinum,  v.  780 
of  the  mucous  tissue,  vi.  87;  and 

see  Mffxoma 
of  the  muscle,  vi.  89 
of  the  neck,  vi.  200 
of  the  nose,  vi.  188 
of  the  oesophagus,  vi.  848 
of  the  omentum,  vi.  860 
of  the  optic  nerve,  vi.  407;  iv. 

118 
of  the  orbit,  vi.  405;  iv.  118 
of  the  ovaries,  vi.  485 

papillomatous,  vi.  489 
of  the  pancreas,  vi.  470.  478 
of  the  parotid  gland,  vi.  510 
of  the  pelvis,  effect  on  labor,  vi. 

528 
of  the  penis,  vii.  177 
of  the  pericardium,  vi.  568 
of  the  periosteum,  vi.  569 
of  the  peritoneum,  vi.  670 
of  the  pharynx,  vi.  602 
of  the  pituitary  gland,  vi.  640 
of  the  placenta,  vi.  652 
of  the  prostate,  vi.  769 
of  the  pylorus,  vii.  520 
of  the  retina,  iv.  112 
of  the  round  ligaments,  viii.  98 
of  the  salivary  glands,  vii.  14 
of  the  scapula,  vii.  45 
of  the  s:lerotic,  iv.  110 
of  the  spermatic  cord,  vii.  190 
of  the  spinal  cord,  vii.  882 
of  the  spleen,  vii.  428 
of  the  stomach,  vii.  521 
of  the  teeth,  see  Odontoma 
of  the  testicle,  vii.  184 
of  the  thoracic  duct,  vii.  746 
of  the  thyroid  gland,  iv.  881 ;  v. 

780;  vii.  776 


Tumors  of  the  tonsils,  vii.  822 

of  the  umbilicus,  viii.  6 

of  the  upper  jaw.  v.  249 

of  the  ureters,  viii.  13 

of  the  uterus,  viii.  86.  96 

of  the  uvula,  viii.  109 

of  the  veins,  viii.  218 

of  the  vertebrae,  vii.  885 

of  the  vulva,  viii.  163 

phagocytic,  vii  906 

phantom,  iv.  848;  vi.  778 

pseudoleuka^mic,  iii.  25 

pyoktanin  in  treatment  of,  vi.  817 

recurrence  of,  vii.  905 

retroperitoneal,  vi.  571,  960 

structure  of,  vii.  904 

subungual,  vi.  98 

under  the  nails,  vi.  98 
Tun^,  ii.  828 
Tunpray,  ii.  828 
Tunica  granulosa,  vi.  451 

vaginalis,  iv.  820 
Tuning  forks,  iii.  661 
Tunnel  work,  harmful  conditions 

in,  vi.  822 
Tunnelling,  dangers  of,  vii.  909 
Turacin,  iii.  225 
Turbinate  body,  vi.  105 
Turkey,  Pharmacopoeia  in,  vi.  586 
Turmeric,  iii.  889 
Tumera  oifliisa,  iii.  852 
Turnip,  Indian,  vii.  918 

wild,  vii.  918 
Turntable,    for    mounting    speci- 
mens, iv.  727 
Turpentine,  vii.  918 

as  an  anthelmintic,  i.  862 

as  an  antidote,  i.  872 

oil  of,  as  a  diuretic,  iii.  647 
as  an  expectorant,  iv.  51 
Turpetb  mineral,  v.  764 

root,  false,  viii.  1 
Tuscan  Springs,  vii.  914 
Tuscarora  Lithia  Spring,  vii.  914 
Tussilago  farfara,  iii.  225 
Tussol,  vii.  914 
Twins,  placenta  in,  vi.  649 
Twisting  tongs,  viii.  178 
Tydeus  molestus,  i.  486 
Tylopbora  asthmatica,  i.  566 
Tylosis,  ii.  567 

palmse,  V.  804 

plant££,  V.  804;  and  see  Kerato- 
denna  palmare  et  planiare 
Tympanic  cavity,  foreign  bodies 
in,  iii.  648 

measurements  of,  viii.  240 
Tympanic  membrane,  i.  616 

abscess  of,  iii.  625 

alterations  in,  due  to  disease,  iii. 
621 

anatomy  of,  iii.  680 

appearance  of,  in  infiammation, 
iii.  588 

blood-vessels  of,  iii.  584 

calcification  of,  iii.  628 

cholesteatoma  of,  iii.  629 

color  of,  iii.  580,  622 

depression  of,  iii.  (24 

folds  of,  iii.  581 

incision  of,  iii.  670 

inclination  of,  iii.  581 

in  health  and  disease,  iii.   623, 
623 

-kneeing  of. *Mii.  624 

opacity  of,  iii.  628 

operations  upon,  iii.  670 

paracentesis  of,  iii.  670 
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Tympanic     membrane,     perfora- 

TyroglyphinsB, i.  433 

Ulcer,  ulceration,  spreading. 

ViL 

tions  of.  iii.  626.  688 

Tyroglyphus  infestans,  i.  434 

942 

retraction  of,  iii.  624 

longior,  i.  433,  434 

symptoms  and  course,  vii.  941 

rupture  of.  iii.  625 

siro,  i.  434 

syphilitic,  vii.  944 

special  properties  of,  i.  618 

Tyrosin,  i.  68;  vi.  788 

treatment,  vii.  946 

thickening  of,  iii.  624 

in  the  urine,  viii.  60 

tropical,  vii.  944 

Toynbee's  artificial,  iii.  680 

Tyrotoxicon,  iv.  188;  vi.  791 

tuberculous,  vii.  945 

ulcer  of,  iii.  625 

in  milk,  v.  834 

typhoid,  V.  182 

Tympanites,  aspiration  in,  i.  581 

Tyrotozismus,  iv.  189 

varicose,  vii.  943 

in  diarrhcea,  iii.  439 

varieties,  vii.  936 

Tympanitic  resonance,  ii.  816 

Udder,   diseased,   a   cause   of   un- 

weak, vii.  942 

Tympanum,  i.  616 
Tyndalization,  i.  686 

healthy  milk,  V.  835 
Udransky's  test  for  bile  acids,  viii. 

Ulerythema  ophryogenes,  v. 

307 

Ulmus,  iii.  786 

Tyndall's    fractional    steriliza- 

50 

americana,  iii.  786 

tion,  viii.  380 

TJkiah  Vichy  Springrs,  vii.  936 

campestris,  iii.  787 

Typhoid  fever,  vii.  914.  951 

Ulcer,  ulceration,  vii.  936 

fulva,  iii.  786 

among  troops,  ii.  593 

acute  traumatic,  vii.  941 

Ulna,  dislocation  of,  iii.  521 

antipyretics  in.  vii.  925 
bacillus  of.  i.  697 

amputation  in.  i.  237 

fractures  of,  iv.  262 

Annam.  vii.  944 

Ulnar  artery,  anomalies  of,  i.  590 

bacteriological  diagnosis  of,  viii. 

annular,  vii.  942 

compression  of,  i.  537 

400 

callous,  vii.  943 

Ulnaris  quinti  muscle,  vi.  54 

bacteriology  of,  viii.  576 

chronic,  vii.  942 

Ulno-carpus  muscle,  vi.  54 

bilious,  vi.  884 

cleansing   and  sterilization   of, 

Ultzmann's  syrinee,  iv.  402; 

vi 

Brand  bath  in,  iv.  791 

vii.  947 

761 

cold  in.  iii.  195 

complications  and  sequels,  vii. 

UmbellifersB,  viii.  1 

• 

complications  and  sequelie,  vii. 

946 

poisonous  plants  of,  vi.  695 

926 

congested,  vii.  948 

Umbelliferon,  iv.  288 

convalescence,  vii.  928 

croupous,  vii.  942 

UmbUical  cord,  vi.  643 ;  viii.  1 

course  of,  vii.  918 

diabetic,  vii.  944 

at  birth,  viii.  2 

death  rate  in,  vii.  951 ;  viii.  254 

differential  diagnosis,  vii.  946 
dracuncular,  vii.  944 

blood-vessels,  viii.  4 

diagnosed    from    cerebro-spinal 

coverings  of.  viii.  3 
embryology,  viii.  1 

meningitis,  ii.  776 
from  yellow  fever,  viii.  595 

epitheliomatous,  vii.  945 

erethistic,  vii.  943 

lymphatics,  viii.  5 
Wharton's  jelly,  viii.  3 

diagnosis,  vii.  920 

etiology,  vii.  937 

diarrhtra  in,  iii.  440 

exciting  causes,  vii.  938 

Umbilical  hemorrhage,  vi.  280 

diet  in,  iii.  462;  vii.  923 

exuberant,  vii.  942 

Umbilical  veins,  anomalies  of. 

•  •  • 

vui. 

disinfectants,  vii.  927 

fungating,  vii.  942.  946 

208 

due  to  milk,  v.  837 

Gaboon,  vii.  944 

UmbiUcal  vesicle,  viii.  884; 

and 

exciting  causes,  vii.  916 

gastric,  vii.  510 

see  Yolk  sac 

followed  by  blindness,  ii.  12 
by  gall-stones,  iii.  230 

gouty,  vii.  944 

Umbilicus,  viii.  8 

granulating,  vii.  942 

hernia  of,  iv.  679;  viii.  6 

history,  vii.  914 

healing,  vii.  942 

inflammations  of.  viii.  6 

how  to  avoid,  in  camp.  v.  818 

indolent,  vii.  942 

malformations  of,  viii.  5 

in  the  new-born,  vi.  278 

inflammation  in.  v.  11 

surgical  affections  of,  viii.  5 

kyphosis  resulting  from,  v.  378 

intestinal,  iii.  832 

tumors  of,  viii.  6 

leucocytes  in,  v.  493 

irritable,  vii.  943 

Umbo  of  tympanic  membrane, 

iii 

parotitis  following,  vi.  512 

malignant,  vii.  945 

581 

pathology,  vii.  920 

non-specific,  vii.  941 

Unaka  Springs,  viii.  6 

pharyngitis  in,  vi.  593 
predisposing  causes,  vii.  915 

oedematous,  vii.  942 

Uncinaria,  vi.  220 

of  the  auricle,  iii.  607 

americana,  vi.  221 

serum  diagnosis  in.  vii.  132 

of  the  cervix  uteri,  viii.  68 

differentiated      from     stronify- 

therapy  in,  vii.  133 

tuberculous,  viii.  68 

loides,  iv.  210 

treatment,  vii.  923 

of  the  cornea,  iii.  283,  287 

duodenalis,  vi.  220,  221 

baths,  vii.  925 

of  the  larynx,  v.  448 

Uncinariasis,  vi.  220 

Widal's  serum  test.  viii.  402 

of  the  mucous  surfaces,  vii.  946 

Uncinariosis,  vi.  220 

Tjrphoid  spine,  vii.  388 

of  the  oesophagus,  vi.  342 

Undershirts,  military,  v.  795 

Typho-malarial  fever,  vii.  928 

of  the  stomach,  vii.  510 

Underwood  Spring,  viii.  6 

Typhomania,  v.  80;  and  seelnmti- 

of  the  tongue,  vii.  798 

Undulant  fever,  v.  685 

ity,  confusional 

of  the  tympanic  membrane,  iii. 

Unp^s  incarnatus,  vi.  93 

Typhotoxin,  plomaYn,  vi.  790 

625 

Uniceptor,  viii.  471 

Typhus  fever,  vii.  930 

pathology,  vii.  940 

Unicom  root,  i.  170 

among  troops,  ii.  600 

Pendjeh,  vii.  944 

Union,  delaved,  after  fracture. 

iv. 

definition,  vii.  930 

peptic,  vii.  510 

252,  258 

diagnosis,  vii.  935 

perforating,  v.  182;  vii.  510,  943 

faulty,  after  fracture,  iv.  252, 258 

etiology,  vii.  J)31 

of  foot,  vi.  557 

United  States,  food  and  drug  adul- 

history, vii.  930 

phagedenic,  vii.  942 

teration  in.  iv.  167 

in  new-born,  vi.  278 

predisposing  causes,  vii.  937 

epidemics  of    yellow   fever 

in. 

modes  of  conveyance  of,  vii.  931 

raw,  vii.  942 

viii.  588 

morbid  anatomy,  vii.  932 

rectal,  i.  395 

Pharmacopcpia  of,  vi.  586 

parotitis  following,  vi.  512 

rodent,  vii.  946 

prevalence  of  yellow  fever 

in, 

prognosis,  vii.  935 

round,  of  trsophagus,  vi.  342 

viii.  586 

prophylaxis,  vii.  935 

of  stomach,  vii.  510 

Upper     extremity,     muscles 

of. 

quamntine  in,  vi.  825 

routine  treatment  of,  vii.  950 

anomalies  of,  vi.  48 

sinking,  ii.  767 

scirrhous,  vii.  946 

Upper  Bed  Boiling  Springs,  ^ 

•  •  • 

nu. 

symptomatology,  vii.  932 

scorbutic,  vii.  944 

6 

treatment,  vii.  935 

serpiginous,  vii.  945 

Upper  Soda  Springs,  viii.  7 

Tyratol,  vii.  765 

sloughing,  vii.  9-12 

Ura,  V.  153 

Tyrian  purple,  iii.  225 

specific,  vii.  944,  947 

Urachus,  persistent,  viii.  6 
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Urine, 


XJr»mia,  i.  645;  v.  334 

diarrhoea  in.  iii.  440 

diet  ID,  iii.  460 

drowsiness  in«  iii.  560 

erythema  of,  iv.  7 

headache  in,  iy.  547 

treatment  of.  viii.  7 
TTragoga  ipecacuanha,  v.  210 
T7raf,  viii.  11 
Uralium,  viii.  11 
Uranium,  viii.  540 

acetate,  viii.  11 

nitrate,  viii.  11 

radiators  of,  viii.  540 
Urates,  as  basis  of  calculi,  iii.  234 

deposit  of,  iii.  890 
Urea,  viii,  33 

decomposition  of,  by  bacteria,  i, 
684 

excretion  of,  viii.  88 

formaldehyde,  iv.  246 

formation  of,  in  body,  v.  771 

in  the  urine,  v.  818 

estimation  of,  viii.  84 
Uredinales,  iv.  282 
Urettin,  viii.  11 
Ureteritis,  viii.  12 
Uretero-vag^al  fistula,  viii.  168 
Ureters,  absence  of.  viii.  11 

anatomy  of,  viii.  13 

atresia  of,  viii.  11 

development  of,  v.  815 

double,  viii.  11 

examination  of,  by  cystoscopc, 
iii.  847 

foreign  bodies  in,  viii.  12 

grafting  of  the,  to  bowel,  viii. 
26 

implantation  of.  viii.  14 

inflammation    of,    viii.    11,   14; 
and  see  Ureteiitis 

lymphatics  of,  v.  687 

malformations  of,  vii.  708;  viii. 
11 

measurement  of,  viii.  289 

methods  of  reuniting  cut  ends, 
after  resection,  viii.  14 

obstruction  of,  viii.  11,  14 

palpation  of,  i.  778 

pathology  of,  viii.  11 

relations  of,  viii.  14 

stenosis  of,  viii.  1 1 

surgery  of,  viii.  18 

syphilis  of,  viii.  12 

torsion  of,  viii.  11 

traumatism  of,  viii.  18 

tuberculosis  of,  viii.  12 

tumors  of,  viii.  13 
Urethane,  vi.  827;  viii.  15 

ethylic,  viii.  15 

thymol,  vii.  766 
Urethra,  anatomy  of,  ii.   747;  iv. 
822;  viii.  15 

atresia  of,  i.  604 

calibration  and  dilatation  of  ori- 
fice of,  i.  782 

caruncle  of,  i,  770 

catheterism  of.  ii.  789 

chancroid  of,  i.  770 

constrictions  and  dilatations  of, 
ii.  749 

dilatation  of.  viii.  22 

dimensions  of.  ii.  748 

female,  acquired  deformities  of, 
i.  765 
atrophy  of,  i.  768 
contraction  of.  i.  767 
dilatation  of.  i.  766 


Urethra,   female,   diseases  and  in- 
juries of,  i.  765 
dislocation  of,  i.  766 
e version  of,  i.  766 
extroversion   of    bladder 

through,  i.  767 
foreign  bodies  in.  i.  768 
hypertrophy  of,  i.  768 
stricture,  i.  767 
tumors  of,  i.  770 
foreign  bodies  in,  viii.  17 
inflammntion  of,   viii.   17;  and 

see  Urethritis 
injuries  of,  i.  771 

and  diseases  of  the,  viii.  15 
irrigation  of,  viii.  18 
lymphatics  of,  v.  685 
male,  iv.  822 
malformation  of,  vii.  709 
medication  of,  v.  733 
myoma  of,  vi.  76 
operations  on,  preparations  for, 

viii.  28 
ratio  of  size,  to  that  of  penis,  ii. 

748 
removal  of  bodies,  growths,  etc., 

through,  i.  769 
rupture  of,  viii.  15 
stricture  of.  viii.  fO 

complications,  viii.  25 
diagnosis,  viii.  21 
location  of,  viii.  21 
pathology,  viii.  20 
proffnosis,  viii.  25 
results,  viii.  25 
symptoms,  viii.  21 
treatment,  viii.  22 
varieties,  viii.  20.  21 
Urethral  injections,  iv.  400 

syringe,  iv.  400 
Urethritis,  viii.  17 
chancroidal,  viii.  20 
chronic,  viii.  19 
circumscribed,  i.  772 
diagnosis  of,  i.  776 
gonorrhceal,  i.  771;  viii.  17 

Cowperitis  in,  iii.  306 
posterior,  iv.  401 
simple,  viii.  19 
syphilitic,  viii.  20 
varieties,  viii.  17 
Urethrocele,  i.  766;  viii.  158 
Urethrometer,  Otis',  iv.  402 
Urethroscope,  iv.  403 
Urethroscopy,  i.  778 
Urethrotome,  viii.  23 
Urethrotomy,  viii.  23 
external,  viii.  23 
internal,  viii.  28 
Urethro- vaginal  fistula,  viii.  168 
Urethylane,  v.  782 
Urffinea  maritima,  vii.  434 
Uric  acid,  i.  69 
calculi,  iii.  238 
deposit,  iii.  896 
diathesis,  piperazin  in,  vi.  688 
formation  of,  in  body,  v.  773 
infarction,  iv.  868 

in  the  new-bom,  vi.  281 
in  the  urine,  v.  818;  viii.  85 
significance  of  excess  of.  v. 
775 
Uricacidsemia,  diet  in,  iii.  468 
Uricidin,  viii.  25 
Urinals,  iv.  768 

in  school  buildings,  vii.  71 
Urina  potus,  viii.  28 
Urinary  ash,  viii.  52 


Urinary  bladder,  extirpation  of, 
vui.  25 

after-treatment,  viii.  27 

indications,  viii.  25 

management  of  the  ureters,  viii. 
26 

results,  viii.  27 

technique,  viii.  26 
Urinary  calculi,  iii.  232 

casts,    viii.   58;   and  see   Cents, 
•urinary 
Urinary  organs,  diseases  of.  elec- 
trotherapeutics in,  iii.  765 

lymphatics  of,  v.  687 
Urinary  sedatives,  viii.  27 

sediments,  viii.  56 
Urine,  v.  318;  vii.  100;  viii.  28 

acetone  in,  viii.  49 

acidity  of,  iii.  238 

action  of  copaiba  on,  iii.  278 

albumin  in,  viii.  80 

albumose  in,  viii.  82 

alloxuric  bases  in,  viii.  86 

ammonia  in,  viii.  56 

bases  in,  viii.  55 

behavior  toward  polarized  light, 
viii.  29 

Bence-Jones*  albumin  in,  viii.  82 

beta-oxybutyric  acid  in,  viii.  48 

bile  acias  in,  viii.  50 
pigments  in,  viii.  50 

blood  corpuscles  in,  viii.  56 
pigment  in,  viii.  82 

calcium  in,  viii.  56 

carbonate  crystals  in,  viii.  59 
oxalate  crystals  in,  viii.  59 
sulphate  crystals  in,  viii.  69 

carbamic  acid  in,  viii.  38 

carbohydrates  in,  viii.  88 

carbonates  in,  viii.  55 

chemical  examination  of,  viii.  80 

chlorides  in,  viii.  52 

cholcsterin  in,  viii.  52 

color,  viii.  29 

composition  of,  v.  817 

conjugate  sulphates  in,  viii.  58 

cryoscopy,  viii.  80. 

cystin  in,  viii.  54,  60 

dextrin  in,  viii.  48 

diacetic  acid  in,  viii.  49 

diamins  in,  viii.  88 

effect  of  benzoic  acid  on,  i.  744 

electric  conductivity  of,  viii.  80 

enzymes  in,  viii.  52 

epiUielium  in,  viii.  57 

examination    of,  during    preg- 
nane v,  iv.  344;  v.  880 
in  life  insurance,  v.  512 

excretion  of,  v.  816 

extravasation    of,  as  cause    of 
phlegmon,  vi.  612 

fat  in,  viii.  51 

fibrin  in,  viii.  82 

fluorescence,  viii.  29 

freezing  point  of.  viii.  80 

fructose  in,  viii.  42 

globulin  in,  viii.  81 

glucose,  viii.  89 

hfematoporphyrin  in,  viii.  51 

haemoglobin  in.  viii.  82 

histon  in,  viii.  88 

hydrofluoric  acid  in,  viii.  58 

hydrogen  peroxide  in,  viii.  55 

hydroquinone  in,  viii.  44 

in  amyloid  kidney,  v.  321 

in  childhood,  ii.  831 

in  chorea,  iii.  42 

in  chronic  prostatitis,  vi.  759 
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Urine,  incontinence  of,  in  cystitis, 

Urine,  spermatozoa  in,  viii.  67 

Uterus  biforis,  viii.  78 

ii.  777 

sulphureted  hydrogen  in,  viii. 

bilocularis,  viii.  76 

in  uretliritis,  i.  777 

54 

cancer  of,  viii.  89 

in  cystitis,  i.  794 

sulphuric  acid  in,  viii.  68 

cervix,  abnormal     plication  of 

indican  in,  viii.  44 

total  sulphates  in,  viii.  53 

cavity  of,  viii.  78 

indoxyl  in,  viii.  44 

transparency,  viii.  80 

abrasions  of,  viii.  69 

in  gout,  iv.  406 

ty rosin  in,  viii.  60 

absence  of,  viii.  78 

in  insanity,  v.  89,  54 

urea  in,  viii.  38 

adeno-carcinonia  of,  viii.  88, 

in  nephritis,  v.  834,  889,  841 

uric  acid  in,  viii.  35 

89 

inorganic  constituents  of,  viii.  52 

crystals  in,  viii.  58 

affections  of,  viii.  64 

inosite  in,  viii.  52 

urobilin  in,  viii.  50 

amputation  of,  viii.  67 

in  passive  congestion  of  kidney, 

xanthin  bases  in,  viii.  86 

atresia  of,  viii.  68 

V.  822 

Uriniferous  tubules,  v.  810 

atrophy  of,  viii.  64,  73 

in  renal  tumor,  v.  327 

Urisolvin,  viii,  60 

cancer  of,  viii.  87 

in  urethritis,  i.  777 

Umines,  v.  134 
Urobilin  in  urine,  viii.  50 

chancre  of,  viii.  68 

iron  in,  viii.  56 

chancroid  of,  viii.  68 

kreatinin  in,  viii.  87 

Urobilinuria,  viii.  60 

cysts  of,  iii.  351 
dilatation  of,  viii.  69 

lactic  acid  in,  viii.  48 

hcematogenous,  viii.  51 

laiosc  in,  viii.  42 

Uro&renital    development,    chro- 
nology of,  iv.  821 

discission  of,  viii.  69 

leucin  in,  viii.  60 

divulsion  of,  viii.  69 

levulose  in,  viii.  42 

Urogenital  organs,  malformations 

erosions  of,  viii.  88 

magnesium  in,  viii.  56 

of,  vii.  707 

hypertrophy  of.  viii.  66 

melanin  in,  viii.  51 

Urogenital  system,  representation 

laceration  of,  viii.  69 

methaemoglobin  in,  viii.  32 

of.  iv.  819 

laceration  of,  a  cause  of  sub- 

mucin in,  viii.  31 

Uroleucinic  acid  in  urine,  viii.  47 

involution,  viii.  108 

neutral  sulphur  in,  viii.  54 

Urometer,  viii.  29 

sarcoma  of,  viii.  94 

nitrates  in,  viii.  55 

Uronephrosis,  v.  857;  and  see  By- 

stenosis  of,  viii.  68 

nitrites  in,  viii.  55 

dronephrons 

traumatic  affections  of,  viii 

nitrogenous  equilibrium,  viii.  88 

Uropherin,  viii.  60 

69 

nuclein  bases  in,  viii.  36 

benzoate,  viii.  60 

tuberculosis  of,  viii.  106 

nucleo-histon  in,  viii.  38 

Urosin,  viii.  60 

tuberculous    ulceration   of. 

odor,  viii.  30 

Urostealith  calcuU,  iii.  285 

viii.  68 

optical  properties  of,  viii.  29 

Urotoxic  coefficients,  i.  646 

ulceration  of,  viii.  68 

organic  constituents  of,  viii.  80 

Urotropin,  iv.  246;  viii.  60 

wounds  of,  viii.  69 

overflow  of,  in  cystitis,  i.  777 

Urticaria,  viii.  60 

changes   in,    causcl    by    preg- 

oxalic acid  in,  viii.  88 

bullosa,  viii.  61 

nancy,  iv.  838 

oxaluric  acid  in,  viii.  88 

caused  by  drugs,  iii.  422 

congenital     malformations    of. 

parasites  in,  vi.  501 

diagnosed  from  eczema,  iii.  714 

viii.  72 

pentoses  in,  vi.  550 

factitia,  viii.  61 

congenitally  displaced,  viii.  78 

peptones  in,  viii.  82 

gigas,  viii.  61 

cystadenoma  of,  iii.  844 

phosphate  crystals  in,  viii.  59 

heemorrhagica,  viii.  61 

cvstomyoma  of,  vi.  76 
cysts  of,  iii.  351 ;  viii.  98 

pliosphates  in,  viii.  55 

of  the  pharynx,  vi.  951 

phosphoric  acid  in,  viii.  55 

papulosa,  viii.  61 

deficient  development  of,  viii.  77 

physical  properties  of,  viii.  28 

perstans,  viii.  61 

development  of.  viii.  72 

pigments  in,  viii.  50 

pigmentosa,  viii.  63 

didelphys,  viii.  76 

poisonous,  i.  645 

Uruguajr,  Pharmacopoeia  in,  vi.  586 
Ustilaginales,  iv.  282 

diductus,  viii.  76 

potassium  in,  viii.  55 

displacements  of,  viii.  78 

preformed  sulphates  in,  viii.  54 

Ustilago,  viii.  64 

in  pregnancy,  iv.  347 

ptomaYns  in,  viii.  52 

maydis,  viii.  64 

menorrhagia  in,  v.  741 

purin  bodies  in,  viii.  85 

Utah,    requirements     for    medical 

shortening    of    utero-sacral 

quantity  of,  viii.  28 

practice  in,  iv.  48 

ligaments  for,  viii.  85 

reaction  of,  viii.  29 

Utah  Hot  Sprinc>s,  viii.  64 
Utah  Warm  Springs,  viii.  64 

double,  viii.  76 

retention  of.  viii.  486 

double-mouthed,  viii.  78 

aspiration  in,  i.  580 

Uterine  bruit,  iv.  342 

duplex  separatus.  viii.  76 

in  cystitis,  i.  777 

disorders,  cause  of  headache,  iv. 

effects  of  anaesthetics  upon,  v. 

in  urethritis,  i.  777 

549 

888 

secretion  of,  conditions  modify- 

moles, iii.  803 

examination  of,  iv.  459 

ing,  iii.  643 

plexus,  vii.  579 

faulty  development  of,  viii.  77 

effect  of  cocaine  on,  iii.  158 

probe,  iv.  465 

fibromyoma  of,  viii.  96 

effect  of    starvation  upon. 

souftie.  iv.  342 

fl.xation  of,  viii.  84 

vii.  442 

Utero-sacral  ligaments,  shorten- 

hernia of.  viii.  78,  86 

influence  of  nervous  system 

ing  of,  viii.  85 

during  pregnancy,  iv.  349 

on,  vii.  100 

Uterus,  vii.  157:  and  see  Sexual  or- 

hypoplasia  of,  viii.  77 

influence     of     sympathetic 

fjaittt,  female,  and  Gestation 

incarceration  of,  in  pregnancy. 

system  on,  vii.  584 

abnormal  communications  with, 

iv.  348 

sediments  in,  viii.  56 

viii.  78 

infantile,  viii.  77 

serum  albumin  in,  viii.  30 

ab.sence  of.  viii.  72 

inversion  of,  viii.  85 

signs  of  disturbances  of  metab- 

adenoma of,  i.  112 

involution,    subinvolution,  and 

olism  in,  V.  775 

adenomyoma  of,  viii.  9S 

superinvolution  of,  viii.  98 

silicates  in.  viii.  55 

anatomy  of,  vii.  157 

lateral  displacements  of,  in  preg- 

silicic acid  in.  viii.  55 

anteflexion,  viii.  80 

nancy,  iv.  348 

skatol  in.  viii.  45 

anterior  displacements  in  preg- 

leiomyoma of,  vi.  75 

skatoxvl  in.  viii.  45 

• 

nancy,  iv.  34H 

lymphatics  of,  v.  637 

sodium  in,  viii.  55 

anvil-siiapcd.  viii.  75 

malformation  of,  vii.  709 

solids   excreted   in.   relation    to 

atresia  of.  i   004 

malignant  tumors  of,  viii.  86 

specific  gravity,  viii.  29 

atropiiy  of.  viii.  64 

meilication  of,  v.  734 

specitic  gravity  of.  viii.  28             , 

benign  tumors  of,  viii.  96 

movements   of.  effect    of  sym- 

spectrum, viii^  30 

bicoruis,  viii.  74 

pathetic  system  upon,  vii.'(]87 
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Uteros,  myoma  of,  vj.  75;  vHi.  96 

Vaccination,  alleged  inefflcacy  of, 

Vaccine,  government  production  of. 

Derves  of,  vii.  579 

viii.  150 

viii.  138 

non-malignaDt  tumors  of,  viii. 

amount  of    lymph    obtainable 

lymph,  efliciency  of,  viii.  140 

96 

from  one  heifer,  viii.  187 

preparation* of,  viii.  140 

obliquity  of,  viii.  77 
one-borned,  viii.  78 

and  smallpox,  comparative  pro- 

scarifier, viii.  119 

tection  afforded  by,  viii.  138 

vesicles,  gauge  for  measuring. 

partial  inversion  of,  viii.  85 

animal,  viii.  134 

viii.  119 

polypus  of,  viii.  86 

asepsis  in.  viii.  118 

Vaccinia,  iii.  307 ;  viii.  112 

premature  development  of,  viii. 

auto- vaccination,  viii.  117 

bacteriology  of,  viii.  144 

78 

bovine,  viii.  133 

constitutional    symptoms,    viii. 

procidentia  of.  viii.  88 

advantages  of,  viii.  136 

118 

prolapse  of,  viii.  88 

collection    of   lymph,    viii. 

distribution,  viii.  112 

in  pregnancy,  iv.  848 

140 

incubation,  viii.  118 

retroversion  and  retroflexion  of, 

region  to  be  selected  for  in- 

irregular forms,  viii.  115 
modified,  viii.  115 

viii.  80 

oculation,  viii.  139 

and  retroflexion  of,  in  preg- 

scarificator for,  viii.  119 

phenomena  of,  in  cow,  viii.  112 

nancy,  iv.  847 

technique  of,  viii.  138 

in  man,  viii.  115 

rhabdomyoma  of,  viii.  98 

by  puncture,  viii.  118 

relation  of,  to  variola,  viii.  118 

rudimentary,  viii.  72 

by  scarification,  viii.  118 

spurious  eruptions,  viii  113 

sarcoma  of,  viiS.  94 

by  scraping,  viii.  118 

Vaccinization,  viii.  117 

septus,  viii.  76 

capillary  tubes,  viii.  142 

Vacuolar  degeneration  of  the  neu- 

duplex, viii.  76 

care  of  mstruments,  viii.  119 

rones,  vi.  262 

subinvolution  of,  viii.  100 

circumstances  calling  for  imme- 

Vacuoles, ii.  761 

subseptus,  viii.  76 

diate,  viii.  119 

Vacuum    method   of    ventilating 

supennvolution  of,  viii.  104 

collection  of  lymph,   viii.  140, 

ships,  vi.  157 

suspension  of ,  viii.  84 

143 

Vagina,  absence  of,  viii.  153 

tuberculosis  of,  viii.  104 

compulsory,  viii.  127 

anatomy  of,  vii.  164 

tumors  of,  i.  86 

contested  points  in  relation  to. 

atresia  of,  i.  604;  viii.  154 

diagnosed  from  ovarian  tu- 

viii. 129 

cancer  of,  ii.  640 

mors,  vi.  488 

crusts,  viii.  141 

congenital     malformations    of» 

two-chambered,  viii.  76 

degeneration  of  vaccine,  viii.  138 

viii.  158 

two-horned,  viii.  74 

development  of  the  vesicle,  viii. 

cysts  of,  iii.  351 ;  viii.  158 

unicornis,  viii.  73 

140 

development  of,  viii.  158 

with  atrophied  second  horn. 

disinfection  in,  viii.  118 

diseases  of,  viii.  158 

viii.  74 

displacement  of  mortality  as  an 

divided,  viii.  157 

vaginal  fixation  of,  viii.  85 

argument  against,  viii.*150 
dry  lymph  in  crusts,  viii.  141 

duplex,  viii.  157 

Utricle  or  utriculua,  i.  621 

faulty  communication  of,  with 

TTva  passa,  iv.  418 

in  ivory  points,  viii.  141 

other  cavities,  viii.  157 

ursi,  i.  788 

in  powder,  viii.  142 

fistulee  of,  viii.  168 

Uveitis,  malignant,  vii.  591 

duration  of  protective  power  of. 

infantile,  viii.  158 

sympathetic,  vii.  591 

vii.  183 

infiammation  of,  viii.  63;  and  see 

Uvula,  viii.  107 

effect  of  climate,  viii.  116 

Vaginitis 

abscission  of,  viii.  108 

upon  the  age  distribution  of 

inversions  of  mucous  membrane 

absence  of,  viii.  109 

the  mortality  from  small- 
pox, viii.  130 

of,  viii.  157 

amputation  of,  viii.  108 

lymphatics  of,  v.  637 
malformation  of,  vii.  709 

asymmetry  of.  viii.  100 
bifurcation  of,  viii.  109 

extent  to  which  it  is  now  prac- 

tised, viii.  119 

measurements  of,  viii.  239 

diseases  of,  viii.  107 

for  influenza,  v.  17 

medication  of,  v.  734 

elongation  of,  viii.  109 

glycerinated  lymph,  viii.  142 

modifications  of,  in  pregnancy* 

inflammation  of,  viii.  107 

health  of  individual,  as  affecting, 

iv.  840 

malformations  of,  viii.  109 

viii.  118 

stenosis  of,  viii.  156 

neuroses  of,  viii.  HI 

history  of,  viii.  112 

subinvolution  of,  viii.  104 

paralysis  of,  viii.  HI 

instruments  employed,  viii.  119 

syphilitic  lesion  of,  vii.  626 

relaxed,  viii.  108 

insusceptibility  to,  viii.  117  • 

tamponing,  viii.  177 

syphilis  of,  viii.  109 

investigations  relative  to,   viii. 

tuberculosis  of,  viii.  104 

tumors  of.  viii.  109 

146;  and  see  Vaccinia,  baeten- 

Vaginal  touch,  iv.  842 

Uvula  of  the  cerebellum,  ii.  155 

oloffyof 

Vag-inismus,  viii.  179 

Uvula  vesicas,  vi.  757 

ivory  points,  viii.  119 

Vaginitis,  viii.  163 

Uvulitis,  viii.  107 

lancet,  viii.  119 

in  children,  viii.  168 

acute  catarrhal,  viii.  107 

laws  of  different  countries  rela- 

in the  married,  viii.  1614 

chronic  catarrhal,  viii.  108 

tive  to,  viii.  147 

in  the  unmarried,  viii.  164 

phlegmonous,  viii.  107 

of  the  United  States  relative 

senile,  leucorrhoea   accompany- 

Uvulotomy, viii.  108 

to,  viii.  148 

ing,  V.  496 

legal  definition  of,  viii.  Ill 

specific,  viii.  166 

Vaccaria  vaccaria,  vi.  701 

methods  of,  viii.  117 

Vagus  nerve,  iii.  318;  v.  20 

vulgaris,  vi.  701 

moist  lymph,  viii.  142 

action  oh  respiration,  vi.  952 

Vaccinatine  table,  viii.  189 

necessity  for  re  vaccination,  viii. 

Valentine's  apparatus  for  irri^t- 
ing  the  urethra  and  bladder* 
viii.  19 

Vacciiiation,  vii.  251 ;  viii.  Ill 

117 

age    at    which     re  vaccination 

needles,  viii.  119 

should  be  performed,  viii. 

objections  against,  viii.  149 

knife,  iv.  712 

116 

opposition  to,  viii.  150 

Valerian,  viii.  180 

for  primary,  viii.  117 

protection  afforded  by,  viii.  121, 

American,  iii.  840 

alleged  increased  general  death 

138 

as  an  antispasmodic,  i.  387 

rate  resulting  from,  viii. 

re  vaccination,  viii.  116 

Valeriana  oflicinalis,  viii.  180 

150 

statistics  of  results,  viii.  120 

Valerianates,  viii.  181 

increased  liability  to  other 
diseases  caused  by,  viii. 

technique  of,  viii.  117 

of  iron,  v.  227 

vaccinization,  viii.  117 

of  quinine,  iii.  90 

150 

Vaccine,  degeneration  of,  viii.  138 

of  zinc,  viii.  339 
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Valerianic  acid,  viii.  181 

Varices,  lymphatic,  causes  of, 

iii. 

Veins,  emissary,  of  the  skull,  ii.  263 

as  a  germicide,  iv.  837 

78 

erosions  of,  viii.  214 

Valeric  acid,  viii.  181 

oesophageal,  vi.  338 

external  jugular,  vi.  196 

Valeridin,  vii.   105 ;  viii.  181 ;  and 

of  urethra,  i.  770 

anomalies  of,  viii.  202 

see  Sedatin 

Varicocele,  vii.  188 

surface  markings  of,  vi.  191 

Valerin,  viii.  181 

Varicose  tumors  of  vulva,  viii. 

163 

external  saphenous,  viii.  207 

Valerine,  i.  267 

Varicose  ulcer,  vii.  943 

surface-markings  of,  vi.  191 

VaUdol,  viii.  181 

Varicose  veins,  viii.  198 

facial,  anomalies  of,  viii.  202 

Valise,  obstetric,  contents  of,  v. 

complications,  viii.  199 

surface  markings  of,  vi.  191 

384 

diagnosis,  viii.  199 

femoral,  anomalies  of,  viii.  207 

Vallet's  ferruginous  pills,  v.  223 

etiology,  viii.  198 
of  the  leg,  V.  478 

foreign  bodies  in,  viii.  218 

mass,  V.  223 

Galen's,  ii.  256 

Valsalva,  aneurism  of,  i.  343 

symptoms,  viii.  199 

hepatic,  v.  528 

sinuses  of,  i.  406 

treatment,  viii.  199 

anomalies  of,  viii.  207 

Valsalva's  method  of  examining 

Variola,  see  Smallpox 

histology  of  the,  ii.  98 

the  middle  ear,  iii.  664 

followed  by  blindness,  ii.  12 

iliac,  anomalies  of,  viii.  206 

of  inflating  middle  ear.  iii.  664 

in  the  new-bom,  vi.  278 

inferior  cava,  vii.  751 

"Value  grlobulaire,"  ii.  61 

relation  of  vaccinia  to,  viii.  113 

anomalies  of,  viii.  205 

Valves  of  heart,  location,  iv.  572 

Varix,  viii.  215 

inferior  thyroid,  vi.  196 

of  Thebesius,  iv.  569 

anastomoticus,  viii.  216 

inflammation  of,  viii.  210 

rupture  of,  iv.  613 

Vas  deferens,  see   Genital  organs. 

innominate,  vii.  751 

Valvules    conniventes,    histology 

male 

anomalies  of,  viii.  202 

of,  V.  185 

Vasa  vasorum,  i.  408 

internal  iliac,  anomalies  of,  viii. 

Valzin,  iii.  562 

Vascular  system,  general  account 

206 

Vance's  eesthesiometer,  i.  135 

of,  iii.  97 

internal  ju^lar,  vi.  196 
anomalies  of,  viii.  203 

Van  Ermengem's  method  of  stain- 

VascuHtis, ii.  96 

ing  flagella.  viii.  898 

Vasectomy,  vii.  182 

surface  marking  of,  vi.  191 

Van  Fleet's  modification  of  Pana's 

for  hylpertrophy  of  prostate. 

vi. 

internal  mammary,  anomalies  of. 

operation  for  ptosis,  iv.  121 

769 

viii.  202 

VaniUa,  viii.  181 

Vaseline,  vi.  576 

internal    saphenous,    anomalies 

planifoHa,  viii.  181 

Vaso-motor    centre,  lesions  in, 

ii. 

of,  viii.  207 

VanilUc  aldehyde,  viii.  182 

294 

jugular,  anomalies  of,  viii.  204 
lateral  sinus,  viii.  204 

Vanillin,  viii.  182 

of  heart  and  circulation, 

iii. 

paraphenetidin,  viii.  182 

117 

longitudinal  sinus,  inferior,  viii, 

Vanlair's  modification  of  Flem- 

inhibition,  v.  24 

204 

ming's  Iiardening  fluid,  iv.  707 
Vaporization  calorimeter,  ii.  561 

reflexes,  iii.  117 

superior,  viii.  204 

Vaso-motor  nerves,  iii.  115 

median,  iv.  239 

Vapors,  offensive,  mitigation  of,  vi. 

effect  on  circulation  of  blood, 

iii. 

medidural,  vii.  255,  268 

338 

115 

mesenteric,  blood  of,  ii.  37 

VariabiUty,  iv.  639;  viii.  182 

Vaughan's  ca|ro>  ^Hi.  393 

middle  thyroid,  surface   mark- 

coefficient of,  viii.  191 

Vegetable  foo<u,  poisonous,  iv. 

189 

ings  of,  vi.  191 

measure  of,  viii.  192 

Vegetable  organism,  food  of 

.   i. 

myoma  of,  vi.  77 ;  viii.  218 

Variation,  viii.  182 

173 

obstruction  of,  viii.  215 

a  factor  of  organic  evolution,  iv. 

Vegetable  sulphur,  v.  616 

obturator,  anomalies  of,  viii.  206 

23 

Vegetables,   amount   allowed 

sol- 

occipital  sinus,  viii.  204 

and  chance,  viii.  185 

diers,  v.  799 

of  Galen,  ii.  256 

blastogenic,  viii.  183 

as  food  for  invalids,  iii.  455 

of  the  brain,  ii.  255 

classification,  viii.  184 

Vegetation,  effect  of  climate  on 

,iii. 

of  the  diploe,  ii.  255 

collection  and  tabulation  of  data, 

148 

of  the  lower  limb,  anomalies  of. 

viii.  188 

Veins,  actinomycosis  of,  viii.  218 

viii.  207 

correlation  of,  iv.  24:  viii.  194 

air  in,  viii.  214 

of  the  mamma,  ii.  470 

evidence  of,  in  evolution  of  man, 

anomalies  of,  viii.  200,  208 

of  the  neck,  vi.  196 

iv.  39 

anterior  jugular,  vi.  196 

of  the  portal  system,  anomalies 

homa?otic,  viii.  184 

anomalies  ot,  viii.  203 

of,  viii.  207 

homotypic,  viii.  184 
individual,  viii.  184 

surface  markings  of,  vi. 

191 

of  the  spleen,  vii.  415 

atrophy  of,  viii.  209 

of  the  upper  limb,  anomalies  of. 

measure  of  variability,  viii.  191 

axillary,  anomalies  of,  viii.  204 

viii.  204 

meristic,  viii.  184 

azygos,  vii.  751 

olfactory,  ii.  257 

normal,  viii.  184 

anomalies  of,  viii.  205 

ophthalmic,  ii.  263 

precision  of  the  constants,  viii. 

basilic,  iv.  239 

pathology  of,  viii.  208 

197 

anomalies  of,  viii.  204 

petrosal  sinuses,  viii.  204 

racial,  viii.  184 

rnllosal,  ii.  257 

petrosquamous  sinus,  viii.  204 

skewness,  viii.  194 

carcinoma  of,  viii.  219 

popliteal,  anomalies  of,  viii.  207 

somatogenic,  viii.  183 

cardiac,  iv.  573 

portal  system  of,  viii.  207 

substantive,  viii.  184 

anomalies  of,  viii.  201 

posterior  vertebral,  viii.  201 

theoretical  curves,  viii.  192 

bruises  of,  viii.  214 

post  jugular,  ii.  262 

what  it  is  not,  viii.  188 

cardinal,  viii.  201 

post  per  forant.  ii.  257 

Varicella,  ii.  826;  and  see  Chicken- 

cavernous  sinus,  viii.  204 

prebasal,  ii.  257 

]X>X 

cephalic,  iv.  289 

precerebral,  ii.  257 

couoides,  ii.  827 

anomalies  of,  viii.  204 

preperforant,  ii.  257 

diagnosed  from  impetigo,  iv.  847 

circular  sinus,  viii.  204 

pulmonary,  anomalies  of,   viii. 

globata.  ii.  827 

coronary,  iv.  573 

201 

lenticularis,  ii.  827 

sinus,    anomalies    of,     viii. 

radial,  iv.  289 

plmryngitis  in.  vi.  503 

201 

anomalies  of,  viii.  204 

Varices,*  viii.  198.  and  see  Varicose 

development  of  the  great,  viii. 

renal,  anomalies  of,  viii.  206 

veins 

201 

retrograde  changes  in,  viii.  209 

in  pregnancy,  iv.  346 

dilatation  of.  viii.  215 

rupture  of,  viii.  214 

in  the  upper  extremity,  i.  470 

dural,  ii.  255 

saphenous,  v.  478 
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Veinfly  saphenous,  anomalies  of,  viii. 
207 
sarcoma  of,  viii.  219 
sclerotic,  ii.  105 
sinuses  of  the  bn:iin,  varieties  of, 

viii.  208 
spermatic,  iv.  826 

anomalies  of.  viii.  206 
stenosis  of,  viii.  215 
straight  sinus,  viii.  204 
subcerebral,  ii.  257 
subclavian,  vi.  196 

anomalies  of,  viii.  204 
subcornual,  ii.  257 
subcutaneous  ligation  of,   viii. 

200 
subfronlal,  ii.  257 
suboccipital,  ii.  257 
supercerebral,  ii.  256 
superdural,  ii.  255 
superior  cava,  vii.  751 

varieties  of,  viii.  202 
supmrenal,  anomalies   of,   viii. 

suprascapular,     anonuilies    of, 

viii.  208 
Sylvian,  ii.  267 
temporo-maxillary,      anomalies 

of,  viii.  202 
thrombosis  of,  viii.  214 
torcular  Herophili,  viii.  208 
transvei-se  cervical,  anomalies  of, 
viii.  208 
innominate,  viii.  202 
ulnar,  iv.  289 

umbilical,  anomalies  of,  viii.  208 
tumors  of,  viii.  218 
varicose,  viii.  198 
vertebral,  anomalies  of,  viii.  202 
vitelline,  viii.  835 
wounds  of,  viii.  214 
Vein-stoneB,  viii.  214 
Veldt  sore,  vii.  944 
VelloBine,  iv.  814 
Velpeau's  bandage,   i.   728,   730; 

iv.  259 
Velum,  ii.  180 
Velum  palati,  viii.  107 
neuroses  of.  viii.  Ill 
paralysis  of,  viii.  Ill 
syphilis  of,  viii.  110 
Vena  aberrans  of  Verga,  ii.  268 
medilacerata,  ii.  268 
subpetrosa.  ii.  268 
Vena  alba  thoracis,  v.  626,  645 
Vena  cava,  connected  with  pulmo- 
nary veins,  viii.  202 
inferior,  anomalies  of,  viii.  205 
superior,  anomalies  of.  viii  202 
connected  with  pulmonary 

veins,  viii.  202 
development  of,  viii.  201 
double,  viii.  202 
Venas  cordis  minimss,  iv.  578 
Venereal  diseases  among  troops, 

ii.  607 
Venereal  sores  of  eyelids,  iv.  117 
Venereal   warts   on  vulva,  viii. 

168 
Venesection,  ii.  71 

in  lienrt  disease,  iv.  610 
Venesuela,   Pharmacopoeia  in,  vi. 

586 
Venom,  see  Poimnous  reptiles 
Venoms,  Iwmolysis  by.  viii.  474 
Venous    openings   througb  the 

skuU,  ii.  262 
Venous  pulse,  iii.  102 


Ventilation,  vi.  948;  and  see  Air, 
and  HanM-Mnitation 
imperfect,  as  cause  of  dysentery, 

iii.  567 
in  army  transport  service,  i.  519 
of  barracks,  v.  808 
of  houses,  iv.  755 
of  school-buildings,  vii.  70 
of  ships,  vi.  165 
of  workshops,  vi.  328 
test  of  efficiency  of,  i.  163 
Ventilators  for  houses,  iv.  757 
Ventnor,  Isle  of  Wight,  viii.  219 
Ventral  hernia,  iv.  680.  681 
Ventricles,  cardiac,  iv.  669 

hypertrophy  of,  iv.  591 
innuence  of,  on  pulse,  vi. 
799 
lateral,  tapping  of.  ii.  426 
hernia  of,  v.  436 
of  the  larynx,  v.  406 
prolapse  of,  v.  486 
Ventricular  bands,  v.  406 
Ventricular  venous  pulse,  vi.  807 
Ventriloquism,  i.  624 
Venus'  fly-trap,  iii.  659 
Ver  macaque,  v.  158 
Vera  Cruz,  yellow  fever  in,  viii.  586 
Veratridine,  viii.  220 
Veratrin,  iv.  626 
Veratrina,  viii.  220 
Veratrine,  ii.  690;  viii.  220 
Veratrinum,  viii.  220 
Veratroidine,  ii.  690;  iv.  626 
Veratrol,  viii.  221 
Veratrum,  iv.  626;  viii.  220;  and 
see  ilelUbai^ 
poisoning  bv,  iv.  626 
poisonous  plant,  vi.  704 
viride,  iv.  625 ;  and  see  Hellebore^ 
American 
action  of,  upon  the  heart,  ii. 
689 
Verbascum  thapsus,  vii.  77 
Verbena  oil,  iii.  126 
Verjus,  iv.  418 
Vermicide,  i.  862 
Vermifuge,  i.  862 
Vermilion,  v.  756 
Vermin-killers  containing  arsenic, 

poisoning  bjr,  viii.  847 
Vermont  Mineral  Springs,  viii. 

221 
Vermont,  requirements  for  medical 

practice  in,  iv.  48 
Veronal,  viii.  221 
Veronica,  v.  490 ;  and  see  Leptandra 
Verruca,  viii.  221 

acuminata,  viii.  221 
necrogcnica.  iv.  604;  vii.  223 
plana,  viii.  221 

juvenalis,  viii.  221 
of  the  aged,  viii.  221 
seborrhoica,  vii.  88 
senilis,  vii.  88;  viii.  221 
vulgaris,  viii.  221 ;  and  see  Wart 
diagnosed  from  condyloma 
acuminatum,  ii.  238 
Version,  vi.  814 
cephalic,  vi.  814 
extraction  after,  vi.  814 
pelvic,  vi.  814 
podalic,  vi.  314 
Vertebras,  cervical,  caries  of,  cause 
of  headache,  iv,  653 
spinal  cord  in,  vi.  200 
Vertebral  artery,  vi.  195 
anomalies  of,  i.  528 


Vertebral  veins,  anomalies  of,  viii. 

202 
Vertex,  vii.  229 
Vertigo,  viii.  222 

as  symptom  of  intracranial  tu- 
mor, ii.  486 

aural,  viii.  224 

gastric,  due  to  auto-intoxication, 
i.  644 

in  chronic  purulent  otitis,  iii.  689 

in  ear  diseases,  iii.  660 

intestinal,  due  to  auto-intoxica- 
tion, i.  644 

labyrinthine,  viii.  224 

symptomatic,  viii.  222 
Verumontanum,  iv.  822;  viii.  15 
Vesical  hernia,  iv.  682 

paresis,  i.  768 

plexus,  vii.  579 
Vesicants,  ii.  14 ;  iii.  304 
Vesicle,  germinal,  vi.  448 

umbilical,  viii.  384;  and  see  Tclk 

806 

Vesicles,  seminal,  vii.  190 
Vesico-uterine  fistula,  viii.  168 
Vesico-vaginal  cystooele,  viii.  158 
Vesioo- vaginal  fistula,  viii.  168 

treatment,  viii.  171 
VesiculsB,  caused  by  dru^s,  iii.  422 
Vesicular  breathing,  ii.  817 

cysts,  vii.  191 
Vesicular  epizootic  fever,  iv.  788 
Vesiculitis,  vii.  190 

complicating  gonorrhoE'a,  iv.  402 
Vesiculo-tympanitic  resonance, 

ii.  816 
Vespa  germanica,  v.  168 

maculata,  v.  168 

vulgaris,  v.  168 
Vespidie,  poisonous,  v.  168 
Vessels,  ligation  of,  in  amputation, 

i.  243 
Vestibular  sacs,  function  of,  i.  624 
Vestibule,  anatomy  of,  i.  620;  vii. 
169 

bulbs  of.  vii.  172 
Vestigial  organs,  as  an  evidence 

of  evolution,  iv.  21 
Veterinary  science  in  its  relation 

to  pubUc  health,  viii.  224 
Vevey,  Switzerland,  viii.  233 
Vibices,  iii.  273 
Vibrio,  i.  681 
Vibumin,  viii.  236 
Viburnum  opulus,  viii.  284 

in  dysmenorrhoea,  iii.  577 

prunifolium,  viii.  284 
Vicarious  menstruation,  v.  740 
Vichy,  France,  viii.  235 
Vicksburg,  Miss.,  viii.  236 
Victoria,  Australia,  viii.  236 
Victoria   ICineral  Springs,   viii. 

287 
Victory  Strontia  Spa,  viii.  287 
Vienna  caustic,  vi.  743 

mixture  as  an  anoBsthctic,  i.  292 
Villacabras  Springs,  Spain,  viii. 

237 
Virgin  Hot  Springs,  viii.  238 
Villi,  amniotic,  viii.  4 

chorionic,  iii.  48 

of  the  small  intestine,  v.  188 
Vine,  European,  iv.  413 
Vinegar,  v.  740 

adulterations  of,  iv.  183 

eel,  vi.  207 

of  opium,  vi.  886 

of  squill,  vii.  484 
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Vin\ini  album,  i.  169 

rubrum,  i.  169 
Vioform,  viii.  288 
ViolacesB,  poisonous  plants  of,  vi. 

695 
Violet,  methyl,  vi.  817 

poisonous  plant,  vi.  705 
Viper  bite,  symptom  of,  vi.  712 
Viperin,  vi.  711 
Virginia  Beach,  vi.  847 
Virginia,  history  of  yellow  fever 
in,  viii,  587 
requirements  for  medical  prac- 
tice in,  iv.  48 
Virginia  Hot  Springs,  iv.  746 
Virus  fixe  of  Pasteur,  vi.  881 
Viscera,  gunshot  wounds  of,  iv.  455 
hollow  and  bony  sinuses,  meas- 
urement of,  viii.  288 
neuralgia  of,  vi.  248 
termination  of  muscular  fibres 

in,  vi.  15 
transposition  of,  vii.  673,  858 
Visciim  album,  v.  571 
Vision,  acuteness  of,  iii.  215;' viii. 
245 
examination  of,  iii.  215 
standards  of.  iii.  216 
astigmatic,  i.  591 
binocular,  viii.  244 
test  for,  vi.  897 
blue,  viii.  579 
colored,  viii.  679 
compared  with  hearing,  i.  624 
direct,  viii.  248 

disorders  of,  chloropsia,  viii.  579 
chromatopsia,  viii.  579 
erythropsia,  viii.  579 
ky anopsia,  viii.  579 
xanthopsia,  viii.  579 
disturbances  of,  in  cerebral  tu- 
mors, ii.  444 
green,  viii.  579 
mdirect,  viii.  248 
monocular,  viii.  244 
physiology  of,  viii.  240 
range  of,   measurement  of,  vi. 

891 
red,  viii.  579 
yellow,  viii.  679 
Visual  area  of  brain,  ii.  806 
Visual  field,  iv.  91 

limits  of,  measurement  of,  vi.  898 
to  determine,  iv.  629 
Visual  perception,  viii.  245 
Visual  perception  of  form,  acute- 
ness of,  measurement  of,  vi.  892 
Visual  purple,  iv.  79 
Visual  refraction,  viii.  241 
mechanics,  viii.  241 

binocular  fixation,  viii.  242 
monocular  fixation,  viii.  242 
sensation,  viii.  248,  244 
Visual  sensations,  viii.  244 

compared  with  auditory,  i.  624 
theories  of,  viii.  244 
Visuca  tract,  iv.  680 
Vital  capacity,  vi.  947 

exhaustion  in  insanity,  v.  72 
statistics,  viii.  246 
Vital  statistics,  births,  viii.  247 
causes  of  death,  viii.  258 
deaths,  viii.  248 
infant  mortality,  viii.  251 
marriages,  viii.  247 
population,  viii.  246 
Vitalism,  ii.  299 
Vitelline  arteries,  viii.  885 


Vitelline  membrane,  vi.  448 

sac,  viii.  884 ;  and  see  Yolk  sac 

silver,  vii.  216 

veins,  viii.  885 
Vitellus,  iii.  727 
VitiUgo,  vi.  685 ;  viii.  264 
Vitis  vinifera,  iv.  418 
Vitreous  body,  iv.  82;  viii.  265 

anatomy,  viii.  265 

anomalies  of,  viii.  265 

cysticercus  cellulosae  in,  viii.  268 

degenerations  of,  viii.  2l67 

detachment  of,  viii.  267 

diseases  of,  viii.  265 

fatty  degeneration  of,  viii.  267 

fluidity  of,  viii.  267 

formation  of  new  vessels  in  the, 
viii.  267 

hemorrhages  into,  viii.  267 

inflammation  of,  viii.  265 

opacities  of,  viii.  266 

ossification  of,  viii.  268 

parasites  in,  viii.  268 

structures,  viii.  265 
Vitreous  corpuscles,  viii.  265 
Vitreous  humor,  iv.  82;  viii.  265; 

see  also  Vitreous  body 
Vitriol,  blue,  iii.  278 

elixir  of,  vii.  568 

green,  v.  228 

oil  of,  vii.  662 

white,  viii.  889 
Vitriolated  tartar,  vi.  745 
Viverra  civetta,  iii.  127 

zibetha,  iii.  127 
Vivisection,  viii.  268 
Vocal  cords,  in  inhalation,  v.  461 

in  phouation,  v.  451 

paralysis  of,  v.  429 

trachoma  of,  v.  416 

true,  v.  406 
Vocal  nodules,  v.  416 
Vocal  organs,  position  of  in  articu- 
lation, V.  455 
Voppe's  animal  holder,  viii.  898 
Voice,  see  Larynx,  physiolDgy  of,  v. 
451 

amphoric,  ii.  818 

auscultation  of,  ii.  818 

bronchial,  ii.  818 

falsetto,  physiology  of,  v.  456 

laryngeal,  ii.  818 

masculinity  of,  in  insanity,  v.  51 

pulmonary,  ii.  818 

registers  of  the,  v.  455 

training  of  the,  after  operation 
for  cleft  palate,  iii.  186 
Volatile  liniment,  i.  215 
Volatile  oil  of  mustard,  vi.  68 

of  nutmeg,  vi.  807 
Volhard's  method   of   estimating 
(juantity  of  chlorides  in  urine,  viii. 
53 
Volition,  disorders  of,  see  Insanity 

disturbances  of,  in  insanity,  v. 
60 

impairment  of,  a  symptom  of  in- 
sj^nity.  V.  46 
Volkmann's  arthrectomy  of  knee, 
vi.  936 

huMuodromometer,  iii.  100 

sliding  rest,  iv.  266 

spoon,  viii.  144 

T  splint,  iv.  2oo 
Voltaic  current,  cflfect  on  irritabil- 
itv  and  conductivity  of  inn«- 
cle,  iii.  770 

excitation  effects  of,  I 


Volume,  relation  of,  to  weight,  viiL 
800 

specific,  viii.  800 
Volvulus,  iii.  204 

treatment,  v.  175 
Vomer  bone  in  cleft  palate,  Iii.  182 
Vomiting,  vii.  495;  and  see  Emetiet, 
iii.  809 

as  symptom  of  intracranial  tu- 
mor, ii.  486 

central,  vii.  496 

cerebral,  vii.  508 

following  antesthesia,  iii.  24 

in  appendicitis,  i.  424 

In  heart  disease,  treatment,  iv. 
610 

nervous,  vii.  508 

of  pregnancy,  iv.  345;  viii.  269 
causes,  viii.  270 
diagnosis,  viii.  270 
treatment,  viii.  271 

periodical,  vii.  508 

physiology  of,  iii.  810  ^ 

process  of,  iii.  810 

reflex,  vii.  495 

spinal,  vii.  503 

true,  vii.  495 
Von  Basch's  sphygmomanome- 
ter, vi.  t-03 
Von  Fleischl's  haBmoglobinometer, 
ii.  55 

hflBmometer,  ii.  55 

polarimeter,  vi.  780 
Von  Fleischl-Meischer  hipmogk)- 

binometer,  ii.  57 
Von  Jaksch's  aneomia,  vi.  772 
Von  Noorden's  standard  diet,  iii. 

464 
Vouacapona  araroba,  iii.  75 
Vowels,  articulation  of,  v.  454 
Vulva,  anatomy  of,  vii.  168 

aphthae  of,  viii.  161 

atresia  of,  viii.  160 

blood  suppljr  of,  vii.  173 

cancer  of,  viii.  168 

chancre  of,  viii.  161 

chancroid  of,  viii.  161 

condyloma  of,  viii.  168 

cysts  of,  iii.  851 

diphtheria  of,  viii.  161 

diseases  of,  viii.  160 

elephantiasis  of.  iii.  788;  viii.  I© 

erysipelas  of.  viii.  161 

folliculitis  of,  viii.  162 

functions  of,  viii.  160 

haematocele  of,  viii.  161 

hfematoma  of,  viii.  161 

hygiene  of,  viii.  160 

hypertrophy  of.  viii.  162 

inflammation  of,   viii.   161;  and 
see  Vultitis 

injuries  of,  viii.  161 

kraurosis  of,  viii.  162 

malformations  of,  viii.  160 

modifications  of,  in  pregnancy, 
iv.  840 

nerve  supply  of.  vii.  178 

parasitic  affections  of.  viii.  162 

pruritus  of,  vi.  772;  viii.  162 

skin  diseases  of,  viii.  162 

thrush  of,  viii.  161 

tuberculosis  of,  viii.  106 

tumors  of,  viii.  163 

varicose  tumors  of.  viii.  163 

vegetation    on,    during    preg- 
naucy,  iv.  847 

«»Dereal  warts  of,  viii.  163 
tf%  ViiL  161 
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Vlnnni* 

'Welffbts  and  measures. 


VulTO-vaginal  anus.  viii.  161 
gland,  cysts  of,  i.  735 

Waoonda  Spring,  viii.  378 

Wafers,  V.  738 

Wages,  influence  of,  ui..on  health, 

vi.  828 
Wagner  static  machine,  iii.  758 
Wahoo,  viii.  278 

Waldeburg's  apparatus  for  com- 
pressing air.  i.  181 
Walker-Gordon  bam,  v.  841 
Walker^s  suction  apparatus,  iii. 

555 
Wall  decorations,  iv.  753 
Wallerian  degeneration,  viii.  278 
Walley's  Hot  Springs,  viii.  274 
Walnut,  black,  ii.  529 
Warburg*s  tincture,  i.  878 
Wardrop's    method   of    treating 

aneurism,  i.  882 
WarlomonVs  expression  fbroeps, 

viii.  140 
Warm  stage,  iv.  705 
Wart.  viii.  221 

or  hands  and  fingers,  iv.  501 
on  the  eyelids,  iv.  106 
oesophageal,  vi.  848 
post-mortem,  iv.  504 
seborrhceic,  viii.  221 
teleangiectatic,  i.  848 
venereal,  of  the  vulva,  viii.  168 
Wasatka  Xineral   Spring,  viii. 

274 
Wash,  black,  v.  755 

yellow,  V.  758 
Washed  sulphiur,  vli.  561 
Washing  soda,  vii.  257 
Washington,  B.  0.,  viii.  274 
Washington,      requirements     for 

medical  practice  in,  iv.  48 
Washington  Springs,  viii.  275 
Wasps,  digger,  v.  167 

poisonous,  V.  167 
Wassermann's  senun-nutrose 

agar,  viii.  875 
Waste,  excessive,  a  cause  of  atro- 

phy,  i.  608 
W^tlng  palsy,  vi.  64 
Watch  glasses,  Syracuse,  iv.  718 
Water,  viii.  276 

aeration  of.  viii.  284 

a  form  of  medicine,  v.  740 

amount  required  by  soldiers  on 

the  march,  v.  805 
an  agent  in  the  spread  of  cholera, 

viii.  858 
analyses    of,    from    various 

sources,  viii.  289 
analysis,  viii.  285 
alum,  viii.  290 
appearance  and    turbidity, 

viii.  285 
bacteriological  examination, 

viii.  290 
chlorine,  viii.  286 
color,  Till.  286 
copper,  viii.  289 
determination  of  ammonia, 

viii.  288 
hardness,  viii.  286 
iron,  viii.  290 
lead,  viii.  289 
microscopical  examination, 

viii.  292 
nitrates,  viii.  287 
nitrites,  viii.  287 
organic  matter,  viii.  288 


Water  analysis,  oxygen -consuming 
capacity,  viii.  289 
reaction,  viii.  286 
to  collect  water  for,  viii.  285 
total  solids,  viii.  286 

anise,  iii.  479 

artificial  purification  of,  viii.  281 

as  an  alterative,  i.  202 

as  a  therapeutic  agent,  iv.  788: 
and  see  Hydrotherapy 

as  food,  importance  of,  i.  174 

bacteria  in,  viii.  291 

bacteriological  examination  of, 
iv.  408 

boiling,  scalds  from,  ii.  520 

calorimeter,  ii.  561 

cancer,  viii.  488 

chlorine,  iii.  5 

chloroform,  iii.  9 

contamination  of,  by  galvanized 
pipes,  viii.  840 

copper  in,  viii.  289 

creosote,  iii.  828 

determination  of  alum  in,  viii. 
290 
of  albuminoid  ammonia  in, 

viii.  288 
of  chlorine  in,  viii.  286 
of  copper  in,  viii.  291 
of  free  ammonia  in,  viii.  288 
of  iron  in,  viii.  290 
of  lead  in,  viiL  291 
of  nitrates  in,  viii.  287 
of  nitrites  in,  viii.  287 
of  oxygen-consuming  capac- 
ity, viii.  289 
of  reaction,  viii.  286 
of  total  solids,  vtti.  286 

distilled  from  sea  water,  vi.  170 

effect  of,  upon  blood  stains,  ii. 
80 

fennel,  iv.  145 

fluoroform,  iv.  161 

for  soldiers*  use,  v.  804 

from  sea  water,  vi.  170 

ground,  vi.  168 

gum  arable,  how  to  make,  iii. 
456 

influence  of,  upon  climate,  iii. 
189 

iron  in,  viii.  290 

Eissingen,  v.  868 

lake,  viii.  276 

lead  in,  viii.  289 

medicated,  v.  740 

nitrous  oxide,  vi.  292 

of  ammonia,  i.  215 

of  cinnamon,  iii.  95 

of  hydrogen  peroxide,  iv.  786 

of  orange  flower,  vi.  898 

of  peppermint,  vi.  554 

of  spearmint,  viL  268 

oxygenated,  iv.  786 
aerated,  vi.  292 

oxygen-consuming  capacity  of, 
viii.  289 

pure,  viii.  288 

purification  of  artificial,  viii.  281 
by  freezing,  viii.  277 

rain,  vi.  168;  viii.  281 

relation  of,  to  cretinism,  iv.  891 

rose.  vi.  1000 

self- purification  of,  viii.  277 

storage  of,  effect  of.  upon  patho- 
genic bacteria,  viii.  277 

stored,  viii.  276 

supply,  viii.  276 

surface,  vi.  168 


Water,  well,  contamination  of,  viii. 

280 
Water-baths,  paraflln.  iv.  718 
Water-beds,  to  prevent  bedsores,  i. 

741 
Water-boatmen,  v.  160 
Waterbrash,  vii.  494 
Water-bugs,  v.  160 
Water-closets,  iv.  762 

ill  school  buildings,  vii.  71 
Water  gas,  ii.  664 

compared  with  coal  gas,  i.  154 
poisoning  by,  viii.  292 
Water-hammer  pulse,  vi.  802,  804 
Water  liUes,  vi.  808 
Waterproof,  to  render  clothing,  v. 

798 
Water  supply  for  school  buildings, 
vii.  71 
for  troops,  vi.  168 
impure,  cause  of  dysentery,  iii. 

567 
of  house,  iv.  762 
of  ships,  vi.  167 
Watson    operation   for    deviated 

nasal  septum,  vi.  126 
Watson's  Springs,  viii.  292 
Watson's  tube  for  ventilation,  iv. 

757 
Waukesha  Mineral  Springs,  viii. 

293 
Waves,  pulse,  vi.  978 

sound,  i.  611 
Wax,  viii.  298 

bay  berry,  viii.  294 
Chinese,  viii.  294 
Japanese,  viii.  294 
of  ear,  i.  626 
Waxy  degeneration,  i.  268;  and 

see  Affuffind  and  Necrosis,  vi.  201 
Weaning  of  infants,  iv.  860 
Weber's  ssthesiometer,  i.  184 
canaliculus  knife,  v.  896 
test  for  hearing,  iii.  661 
Weeds,  poisonous,  vi.  708 
Weighing  and  measuring,  viii. 

800 
Weight  and  height,  relative,  in 

childhood,  ii.  882 
Weight  at  birth,  iv.  418 
loss  of,  in  insanity,  v.  52 
in  starvation,  vii.  441 
relation  of,  to  volume,  viii.  800 
specific,  viii.  800 
Weiffhts  and  measures,  viii.  294 
American,  viii.  296 
British,  viii.  296 
compromise  systems,  viii.  299 
decimal,  viii.  298 
early  English  laws  concerning, 

viii.  294 
in  prescriptions,  viii.  801 
Jefferson's  decimal    sy^stem  of, 

viii.  298 
metric  system,  viii.  298 
old,  viii.  296 
ordinary   subdivisions   of,   viii. 

296 
pharmacopoeial,  viii.  800 
principles  of  metrology,  viii.  295 
relation  of  arithmetic  to  melrol- 

ogv,  viii.  295 
specific  weight  and  specific  vol- 
ume, viii.  800 
standards  of,  viii.  295,  297 
suitable  units,  viii.  299 
weighing  and  measuring,   viii. 
800 
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rest  CBveu  Ti.  r-i? 
^«1I  itbXec.  tMjiruuiiiiittUuii  d.  tiu. 

urttsiiu.   vii:  ifTJi 

QTTVffL  BUj»eriiJ»T  1'.'  fitmkexi.  Tin. 

:^> 

lii'v  hu:    vii:  yrv 

'm  mpnahod  d  ijvHi^(TocuimT, 

rfimfsr-fcSbiBadt  xnetibod  ol  deter- 

niiuiiir  Iti:  it  milk.  r.  *^ 
r«0t  Baden  Sprm^s*  riii.  303 

viii.  3«i?{ 
ia,  r^uireoKfoU  for 
tii<!rdi'^l  jirtoctif*  in,  ir,  4^ 
lWttttgp3aMT3  wjTBfftooL,  V.  !9S8;  ti. 

W^beoBDjm  Kmcral  Springs,  Tiii. 

ly'xk  '^  }jf<sr  %.u jikbk  ic/r,  tiiL  305 
'ju*;^i:6':¥ii'Xifc  J*^.  tjjL  3(4 
pjuji>6f^«Z4i.rLiixuit)oo  of.  tHI.  3U5 

W<i  pack,  h'.  7$|i> 

WcC  ihiupi  upplKaixUm  of  cold,  liL 

W^T^ratMt  for  kreatioin  io  arioe, 

v«j,  2fT 
WluiiiB  Alkalixie  lathia  Springs, 

L*s  duc-t,  coDcretioDft  io,  iii. 

Hiv,  Hi.  2-'*3:  vnK3 

viij.  e^i;  and  nee  Urticaria 
Wbael'lmg,  v.  102 
Wbaellumse's   ofjer&tion.  external 
urelljroU>m%',  viii,  24 

•uff,  T«i.  24 ' 
Wbar,  vj.  )V>7 

Jtjfi,,  j.  ijr/7 

cr^Afjj  of  tartar,  vi.  745 

<Mir«-.  tli'r.  at  M'^ran,  v.  74>^ 

WWy-crefun  mixtures,  v.  8S2 
Wbip'Worm,      mh?       J'rir/jcefJudwt 

Whimpering,  pljvKiology  of,  v.  456 
lasd,  V  4'7I 
ite  oak,  vl  TitPii 

praclpitata,  v,  755 
White  Sulphur  Springs,  CaL,  IL 

5H«> 
Whits  Sulphur  Springs,  Iowa, 

Whits    Sulphur    Springs,    La., 

viii.  li'iO 
White  Sulphur  Springs,  Kont., 

viii.  1it)ti 

White  vitriol,  viii.  339 
White  wine,  i.  1($9 
Whites,  V.  493;  and  funt  /^ueorr^u/ui 
White's     apparatus    for    nitrous 
oxide,  ifi.  IH.  19 
for  nitrouM  oxide  and  oxygen,  iii. 
21 
Whiting's   rongeur   forceps,    v. 

Whitlow,  iv.  503 

W>ainleH8  v.  865 
tman's  brace  for  talipes  calca- 
neus, iv.  236 
Whooping-cough,  viii.  306 
coinplicatious,  viii.  808 


I  Whuoping-«oa^L,  death  imte.  Tin. 
i  i^jd 

diariio»&  Tiii.  309 
ftiftiorT,  Tiii  3(1** 
List  <»ry.  Tiii  3U6 
paiL^loffT.  Tiii.  309 
pn.'iTDOHfi,  Tiii.  310 
(»rf'pLTlaxis.  Tiii.  311 
frTinptoms.  Tiii.  307 
sTDODTms.  Tiii  306 
treatnK-nt,  Tiii  310 

tea,  iii  (44 
Wldal  test,  i   702;  Tii  131,  930: 

Tiii  402.  577 
Wiesen,  fee  Darm,  iii  353 
Wilbur  Springs,  Tiii  312 
Wild    ginger,   Til.  251:    and  see 

Sfuiker^M/t 
Wilden  Spring,  Tiii  313 
Wilde*s  angular  forceps,  iii  663 

ear  specula,  iii.  662 
Wilhoit^B  Soda  Springs,  tul  312 
Willett's  operatiim  for  cakaneus, 

IT.  235 
Willis,  circle  of.  ii.  251 
WillonghbNcea,  iT.  422 
Willow,  Tii  14 ;  and  see  Salix 
Wills,  capacity  to  make,  iii  128 

of  insane,  v.  77 
Wilson's  cyrtometer,  ii.  404 

work  on  artificial  partbenogene- 
sis,  vi  516 
Winds,  an  element  of  climate,  iii 
143 
at  health  resorts,  iv.  564 
periodic,  iii  140 
permanent,  iii.  140 
prevailing,  a  factor  of  climate, 

iii  140 
variable,  iii.  140 
Wine,  i  169 

a  form  of  medicine,  v.  740 

of  antimony,  i  375 

of  colchicum  root,  iii.  192 

seeiis,  iii.  192 
of  ergot,  iv.  3 
of  ferric  citrate,  v.  226 
of  ipecac,  v.  212 
of  iron,  bitter,  v.  226 
of  opium,  vi.  386 
red,  i  169 
white,  i.  169 
Winhuka,  v.  162 
Winkler's  method  of  treating  sinu- 
sitis, iv.  274 
Winnipeg,  viii.  312 
Winslow,  stars  of.  iv.  73 
Wintergreen,  viii.  313 
bitter,  vi.  638 
false,  vi.  638 
Winter's  bark,  ii  646 
Wire  basket  for  sterilizing  tubes, 

viii  379 
Wirsung[,  duct  of,  vi.  460 
Wisconsin,  requirements  for  medi- 
cal practice  in,  iv.  48 
Wise's  stretcher,  vi.  187 
Witch  hazel,  viii  313 
Witness,  competency  and  credibil- 
ity of  insane  as,  v.  77 
medical  expert,  iv.  52 
Witter's  Mineral  Spring,  viii  314 
Wladimiroff-Mikulicz  methcKl  of 

tarsectomy,  vi.  928 
Wolfbane,  i  82 
Wolf  spider,  v.  159 
Wolfer>8   Mineral    Spring,    viii. 
314  ^' 


WoilffiisgetUB  rrimiry  iiiiiiiliir  vm. 

Wolfiaa  hoty.  dermoid  ct«1£.  rif. 

malfurmaii<m«^  of.  Tiii.  'S^Ht 
paiiKiio^  (if.  viii.  57l» 
leraunua.  vin  ^'I 
lurnc*!^  deri Tfsd  train  thf*  ITiitf- 
fiaz)  \K»dx  restfu  viii.  Sfl 
Women,  lieaided.  iv.  ^i^ 

di^^ettdes  of.  as>  canse  of  tnTitrr 

T.  Sg 

effecif  of  casaxatiaD  oil  n.  71X 
715 
Wood  akxdKil  T.  7^> 
CamjieciiT,  t.  506 
dosi,  effect  nf  inlisHng.  t1  SS3 
naphtha,  t.  7S0 
oli  IT.  456 
spirit.  T.  7t*0 
WiMrlmsTi  snil  'BirJisT*^  ^—^Wi*^ 
of  detfermining  the  CO-  in  sir.  n. 
161 
Wood-tide,  see  lnodidm.  i.  435 
W<x>l-£at,  hydrous,  v.  405 
Woollen  comlnitstm,  fcv  soldkrs. 

T.  T97 
Wool-sorters^  ifiswif,  1  36S:  vi 

324:  and  see  JlfUima- 
Wool  warkera,  health  of ,  vi  H  f 


m. 
Wootan  Wells^  viii.  814 
Word-blindnesa,  i  414 :  n.  13 
Word-deafiiaaa,  i  414 
Workahopa,  amount  of  air  required 
in,  ii  061 

I  ccmstroction  of,  hTgieoic  impcvt 

'  of ,  Ti  327 

impurities  in,  Ti  328 


Tiii.  581 
Worms*  a  cause  of  eclampsia  infao- 
tum,  iii  701 
a  cause  of  leucorrbcpa,  v.  495 
classification  of.  i  363 
flat,  ii.  779 
guinea.  Ti.  210 
hair,  vi  224 

in  the  nasal  caTities,  Ti  1^ 
moss,  vi  1 
pin.  i.  363 
round,  i  362;  vi  285:  and  see 

•Seftuitfida 
seat,  i.  363 
tape,  i  362 
thread,  i.  363 
Wormseed,  American,  viii  315 
Levant,  viii  315 
poisoning  by.  viii  315 
Wormwood,  viii.  316 
Wounds,  accidental,  i.  569 
aseptic  treatment  of,  i  569 
bullet,  homicidal  or  suicidal.  i.068 
in  medico- legal  autopsv,  I 
666 
dissection,  iii  530 
dressing  of,  i  568 

ab^rbent  material  for,  iii. 
555 
followed  by  dermatitis  repens, 

iii  423 
gunshot,  iv.  427;  and  see  Gan- 
nhot  ttav/Kls 
amputation  in,  i.  236 
of  joint.  V.  295 
irrigation  of,  i  569 
multiple,  from  same  bullet,  it. 
441 
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Zinc, 

Wounds,  multiple,  self-inflicted,  1. 

Xanthorrhcea  resin,  viii.  318 

Yellow  fever,  relation  of  mosqui- 

668 

Xanthozylin,  i.  570 

toes  to,  viii.  824 

of  the  brain,  gunshot,  ii.  421 

Xanthozylum,  i.  570 

symptomatology,  morbid  anat- 

punctured, ii.  421 

americanum.  i.  570 

omy,  and  treatment,  viii.  590 

of  the  cervix  uteri,  viii.  60 

clava-Herculis.  i.  570 

transmitted  by  mosquitoes,   v. 

of  the  colon,  iii.  201 

caribieum,  i.  571 

870 

of  the  conjunctivrt,  iii.  250 

senegalense,  i.  571 

treatment,  viii.  598 

of  the  hands  and  fingers,  iv.  501 

Xenia,  iv.  858 

tvpes  of.  viii.  691 

of  the  heart,  iv.  615 

Xeroderma,  see  Ichthyosis,  iv.  886 

Yellow  milk,  v.  828 

of  the  joints,  v.  292 
of  the  lungs,  vii.  758 

Xerodermie  pilaire,   v.  807;  and 

Yellow  spot,  iv.  77 

see  Keratosis  pilaris 

Yellow  Springes,  viii.  832 

of  the  mamma,  ii.  478 

Xeroform,  vii.  878 

Yellowstone  National  Park 

of  the  mouth,  viii.  490 

Xerophthalmia,  iii.  244 

Springs,  viii.  33 

of  the  muscles,  vi.  88 

Xerostomia,  vi.  512;  vii.  18 

Yellow    Sulphur    Springs,    viii. 

of  the  omentum,  vi.  861 

Xiphopagus,  vii.  685 
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of  the  pancreas,  vi.  472 

Xique,  ii.  828 

Yellow  wash,  v.  758 

of  the  parotid  gland,  vi.  509 

X-rays,  vi.  982;  and  see  Roentgen 

Yerba  mate,  v.  713 

of  the  pharynx,  vi.  591 

rays 

santA,  viii.  883 

of  the  prostate,  vi.  757 

bums  from,  vi.  990 

Yersin's  <*  anti-pest"  serum,  in 

of  the  veins,  viii.  214 

dermatitis  from,  iii.  418 

bubonic  plague,  ii.  511 

opemtiou.  i.  569;  iii.  580 

gangrene  from,  iv.  808 

Yew-berries,  poisonous,  vi.  700 

post-mortem,  iii.  580 

in  diagnosis  of  fractures,  iv.  250 

Yolk  sac,  viii.  884 

scalp,  ii.  421 

treatment  of  lupus  vulgaris,  v. 

anatomy,  viii.  335 
embryology,  viii.  334 
histology,  viii.  336 

surgical,  i.  569 
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treatment  of,  i.  568 

tube,  self -regulating,  vi.  986 

Wrightine,  iv.  782 

Xylaria  polymorpha,  iv.  280 

patholoey,  viii.  386 
Young-Helmholtz  theory  of  color 

Wrig^ht'B  coagulometer  tubes,  ii.  61 
erosion  of  knee.  iv.  986 

Xylene,  viii.  818 

Xylocopa  virg^inica,  v.  168 

sensation,  viii.  244 

method  of  section  cutting,  iv. 

Xylol,  viii.  818 

Youne's  formula  for  dosage  for 
children,  iii.  551 

718 

Wrisberg,  cartilages  of,  v.  408 

Tadkin  Mineral  Springs,  viii.  818 

Young's  Natural  Gas  Well  and 

Wrist-drop,  v.  472;  and  see  Lead 

Yard,  fixed  standard  of,  viii.  297 

Mineral  Springs,  viii.  386 

jHilsy 

Yarrow,  viii.  318 

Yuca,  vii.  638 

Wrist-joints,  iv.  481 ;  viii.  816 

Yawning,  viii.  818 

Yuma,  Arizona,  viii.  837 

amputation  at,  i.  250 

Yaws,  viii.  819 

Yxtlan  Springs,  Mexico,  v.  289 

anatomy  of,  vi.  912 

Yearsley's    cotton    and    intro- 

ankylosis of.  iv.  513 

ducer,  iii.  631 

Zacharias'  fluid,  iv.  709 

arthritis  deformans  of,  v.  276 

Yeast,  viii.  321 

Zamba,  iii.  88 

bursse  of,  ii.  524 

brewers',  viii.  321 

Zante,  iv.  418 

diseases  of  the,  v.  276 

cake,  viii.  821 

Zea,  iii.  291 ;  and  see  Com  silk 

dislocation  of,  iii.  522 ;  i v.  512 

compressed,  viii.  821 

mays,  iii.  291;  vii.  439;  viii.  64 

drainage  of.  v.  294 

dry,  viii.  821 

Zedoaxy,  viii.  387 

Zehender's  ophthalmoscope,  vi. 

ligaments  of,  viii.  817 

German,  viii.  821 

markings  of,  iv.  482 

Yellow  fever,  among  troops,  ii.  601 
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resection  of,  vi.  912 

complications  of,  viii.  595 

Zeiss'  warm  chamber,  iv.  705 

synovial  cavities  of,  viii.  817 

description,  viii.  590 

Zeller's  operation  for   syndactyl- 

tendons of,  iv.  488 

diagnosed  from  dengue,  iii.  402 

ism,  iv.  495 

tuberculosis  of,  v.  276 

from  malaria,  viii.  595 

ZeUsohicht,  iii.  49,  60;  iv.  68 

Writer's  cramp,  iv.  529 

from    malignant    jaundice, 

Zem  Zem  Springs,  viii.  838 

apparatus  for,  iv.  529 
effect  of  massage  in,  v.  697 
Wry-neck,  vii.  829;  and  see  Torti- 

viii. 596 

Zenker's  fluid,  iv.  709 

from  typhoid,  viii.  595 

hyaline  degeneration,  vi.  28 

diagnosis  of,  viii.  595 
epidemics  of,  viii.  588 

necrosis,  vi.  28;  vi.  208 

collis 

Ziehl-Neelsen  method  of  staining 

Wurtz's  apparatus  for  air  analysis, 

etiology,  viii.  828 

tubercle  bacillus,  viii.  897 

viii,  404 

geographical     distribution    of. 

Ziehl  solution,  preparation  of,  viii. 

Wyeth's  method  of  bloodless  ampu- 

viii. 588 

896 

tation  at  liip.  i.  265 

history,  viii.  822,  588 

Zinc,  viii.  888 

of  arterial  compression,  i. 

how  to  avoid  in  camp,  v.  818 

acetate,  viii.  389 

586 

mode  of  propagation,  viii.  828 

as  a  food  poison,  iv.  184 

pins,  in  amputation  at  shoulder, 

morbid  anatomy,  viii.  596 

bromide,  viii.  889 

1.258 

histology,  viii.  597 

butter  of,  viii.  888 

Wylie's  method  of  shortening  the 

prevalence  of,  viii.  588 

carbonate,  viii.  888 

round  ligaments,  viii.  84 

in  Africa,  viii.  586 

poisoning  by,  viii.  840 
precipitated,  viii.  888 

Wyoming*,  requirements  for  medi- 

in Brazil,  viii.  585 

cal  practice  in,  iv.  48 

in  Central  America,  viii.  586 

chloride,  viii.  888 

m  Cuba,  viii.  584 

as  a  caustic,  ii.  758 

Xanol,  viii.  818 

in  Europe,  viii.  586 

as  a  deodorant,  iii.  412 

Xanthelasma  of  the  eyelids,  iv. 

in  Mexico,  viii.  585 

as  a  germicide,  iv.  887 

106,  118 

in  South  America,  viii.  585 

poisoning  by,  viii.  840 

Zanthin  bases  in  the  urine,  viii.  86 

in  the  United  States,  viii. 

compounds  used   in   medicine, 

calculi,  iii.  285 

586 

viii.  888 

Xanthoma,  distinguished  from  col- 

in the  West  Indies,  viii.  684 

iodide,  viii.  889 

loid  degeneration  of  the  skin. 

prognosis,  viii.  696 

nitrate,  viii.  889 

iii.  200 

propagation  of.  viii.  881 

oleate,  viii.  889 

of  the  eyelids,  iv.  106 

prophylaxis,  viii.  699 

oxide,  viii.  888 

planum,  iv.  106 

quarantine  in,  vi.  828 

poisoning  by,  viii.  840 

tuberosum,  iv.  106 

disinfection  of  vessels,   vi. 

phosphide,  v\.  622;  viii.  889 

Xanthopsia,  viii.  579 

825 

poisoning  by,  viii.  889 
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zinc,  pror 

vll). ; 

aulpliai 


dri 

pol 

therapt 

Tslerffli 

Zinc-ham 

Zino-laim, 

Zingiber, 

olHcina 
ZoaarMlii 
Zone  of  Ik 


